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CHAPTER III. MALES. 

A. Introduction. - The social system of !. forsteri has been infl~enced 

largely by relations between males. Detailed descriptions 

and analyses of interactions between males during the 

breeding season, and comments on social interactions of 

territorial males with other classes of animals, will be 

presented in this chapter. 

B. Territorial males. 

1. Characterization. The seasonal records for 49 in

dividually known territorial males are shown in Figure 16. 

Most (32) were recorded on the main study area (where there 

were up to 13 territories at one time), and the remainder 

(17) on the subsidiary study area. 

There were major behavioural differences between 

early and late arrivals on the Open Bay Islands. Early 

males ranged more widely and showed less site fidelity 

than males present during the main part. of the breeding 

. season. By 15 November there were seven to eight males 

ashore for short periods, who were,present early ( five 
present by 31 October) and who obtained or/and lost 

territories without fighting (only two put up resistance 

by fighting when challenged; both lost their territories). 

Overlapping this early period were some males whose peri

ods of tenure extended well into the breeding season. 

:Rapid recruitment of males occurred in day-blocks) and 

4, followed by a period of low male turnover. Many 

,;fights were observed from day-blocks 7 to 10. Trends 

~hereafter were erratic, but by day-~lock 11 some males 

~pontaneously abandoned their stations. During the break

r.d.oWn of territoriality, some large SAMs insinuated them-



16. Summary of the durations of tenure of 

territorial males on the main (m.s.a.) 
and subsidiary (s.s.a.) studY,areas. 
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selves on the breeding rocks for short periods of time, 

and one even fought to do so. 

To summarize, there were three major groups of 

territorial adult males: the early arrivals, of short 

tenure, most of whom left by the end of day-block 2; 

the intermediate arrivals, who came ashore during day

blocks 2 to 5, most of whom had long tenure; and the 

late arrivals, most of whom obtained territories by 

fighting, and who had varying duration of ten~re. 

Each group will be discussed in more detail belQw. 

The first males ashore had i'll-defined territories 

and ranged widely. The movements of male. CQC were in

itially wide-ranging, but they became increasingly re

stricted as the number of males on land increased 

(Figure 17). He did not defend his original area of 

movements, but merely exchanged threat displays with the 

encroaching males. Male SC defended his territory 

against newcomers, but his territory also contracted as 

the population of territorial males increased (Figure 

26). The designation of some males as territorial 

in ear.ly summer was partly arbitljary. Some early males 

chased large SAMs away, but retreated when threatened 

or approached by 1.arger adult males. Localization of 
movements and chasing of SAMs were the attributes used 

to categorize males as territorial. As a group, the 

early males were small, and many may have been attempting 

to hold territories for the first time. Because of the 

generally small size 'of early males and the ease with 

which they could be intimidated by large animals, the 

process of recruitment of territory-holders is in some 

ways similar to the "graduation" described for young 

Halichoerus males (Hewer, 1957: 44~. However, the dis

tinction between early males and those pre'sent later is 



17. Changes in the configuration of the holdings 

of male CQC. See text. 
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blear; only one early male maintained a territory beyond 

j1 November. Male TS held his station until 16 November, 

unc~allenged, then decisively lost a fight. He returned 

on 19 November to re-occupy the same territory, since 

deserted, and remained, unchallenged, until 16 December. 

His continued presence during the main period of breeding 

can be attributed to his occupying an area for which there 

was little competition. 

The loose territorial system.which prevailed in early 

summer can be illustrated by some specific examples. 
W rushed toward and chased off DP when the latter entered. 

into a "zone of intolerance" (Figure 18). Such chases 

seemed no different from those observed later in the 

summer, when trespassing territory-holders were chased 

off. DP was not chased to the left of that zone, and 

showed no submissive behaviour except retreat when app

roached in that zone. A SAM was chased from the right 

. of the zone by DP on 31 October. (Figure 18). On 1 November, 

CQC "trespassed" into the area of movements of W (Figure 

18), and the pair engaged in a threat display as indicated; 

W backed off when CQC swung at him. To summarize this 

example, the "areas of influence" of Wand DP, and Wand 

JCQC overlapped: in the early summer. The dominance 

relationship CQC> W > DP > SAM prevailed on 31 October 

,and 1 November, for the areas of overlap. A few days 

'later, another incident occurred, which clearly shows 

,the importance of dominance relations (probably size-

,pased) in the early summer: DP chased a SAM away; SM ran 

!toward DP, who was then on the spot which the SAM had 
. . 
.Occupied, and chased him away; BS ran toward SM, who was 

;C:>ll the spot DP and the SAM had occupied, and chased him' 

~?ff. In this example , .a linear sequence of ascending 

~ominance prevailed. These examples suggest a process 



18. Example of overlapping movements and areas of 

influence of males present on the main study 

area in the early summer. See text for 

discussion. 



limits of W's 
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similar to "graduation" butthe localization in space 
of some of the interactants introduces a ~omplication. 

Threat interactions varied from SAMs who were 

chased away, to adult males who engaged in boundary 

display sequences. Dominance relationships were im

portant in threat behaviour in early summer. The large, 

old male cgc engaged in high intensity oblique stare 

sequences (see section on descriptive threat, this 

Chapter) with two large SAMs. The SAM SISh loitered for 

a number of days on Ridge Right,. whence he was chased 

by cgC.· In the same region he and cgc sporadJcally under
went sequences as described. Similarly, when the SAM 
ON was first seen (3 November), he was engaging in a 

series of upright oblique stare threats with CQC, and 

it appeared that ON had been accepted by cgc as a terri

tory holder. CQC subsequently chased ON off. CQC was 

the undoubted dominant in the interactions, but the SAM;s. 

ON and SISh had higher thresholds to flee from his pre- . 
sence than did smaller SAMs. The reactions of ON and· 

SISh were thus more similar to those of truly adult 

males, than were those of smaller SAMs. 

Early territorial males show~d varying responses 
to humans. CQC could be approached by a man to within 
inches without eliciting a threat, but young male GG, 

who was ashore at the same time, was extremely agressive 

towards men. 

None of the intermediate arrivals hauled out on the 

main study area prior to establishing themselves for the 

summer. Pre-territorial behaviour (llwandering near the 

rookery") has been observed in Callorhinus bulls 

(Peterson, 1965:57), and occurred for about half of the 

territory-holders observed in one year (pP. cit.: 58). 
The sea lions Neophoca· (Marlow, 1968: 43) 'and Eumetopias 

(Gentry, 1970·: 6) show fl uid territorial behaviour early 
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in the summer, and Callorhinus males are easily fright

ened from their stations at this season (Kenyon, 1960: 

433). These observations are in agreement with those 

made on the Open Bay Islands , although most male s there 

were reluctant to abandon their territories in the face 

of human intrusion. 

Intermediate and late arrivals showed rigid terri

torial behaviour. They never left their stations unless 

defeated by a challenger, or until after the peak of 

breeding, and their movements were limited by neigh

bouring territory-holders. In late summer, bulls ex

tended their movements to include abandoned territories. 

Bulls of these groups always defended their territories 

by fighting, and all SAMs were intimidated by their 

threats. In early January some large SAMs came ashore, 

vocally threatened some territory-holders, and showed 

occasional site tenacity, but no defence of space. One 

engaged in a mild fight and defended a piece of ground 

about the size of his body for a few days. Such changes 

are indicative of decreased hostility of territory

holders. In late December and early January some adult 

males were ousted in mild fights by much smaller males. 

The presence of "half-grown males ll was noted after 

territorial male Callorhinus had departed, by Peterson 

(1965: 106). Some of the small males Peterson observed, 

like some of the !. forsteri mentioned, defended poorly

defined territories for brief periods. The much larger 

adult male. !. forsteri who were the neighbours of the 

late-arriving small males did not attempt to oust them. 

There are several reasons for this. Males attacked other 

males only to obtain, expand, or defend a territory. 

Small males tended to occupy little-contested regions, 

when few oestrous females were present and inter-male 
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hostility was low. They therefore presented no threat 

to the established, dominant males, and their terri

tories offered little incentive for expansion. A simi

lar tolerance has been noted in Callorhinus (Peterson, 

1965: 106), Eumetopias (Gentry, 1970: 8) and A. gazella 

(Bonner, 1968: 64). The intrusion of small adults or/ 

and large SAMs seems to be a feature of late summer 

breakdown in territoriality in a number of otariids. 

In late summer, some inland territenial males 

abandoned their stations for a few hours in the warm 

mid-day, and BCH was absent for 3 days (considered con

tinuous residence in Figure 16). Tempo~ary abandonment 

of territories during the breeding season was the rule 

for the Callorhinus bulls studied by Bychkov and 

Dorofeev (1962: 1434), and one of the reasons was high 

air temperatures (ibid.; Peterson,1965: 98). High air 

temperatures also force "subdominant" territory holders 

of Australian A. forsteri to leave the rookery (Stirling, 

1971a: 257), but no males under observation on the Open 

Bay Islands left their stations even when air temperatures 

rose to 27oC, except near the end of the period of re

production. Male!. E. pusillus (R. W. Rand, 1967: 20) 

and A. ~. doriferus (Warneke, 1966: 46) may alsp tem
porarily desert their stations. 

The distribution of territories was modified by 

the presence of females. Gut IB and the Ramp held most 

of the females in early November, and both were under 

the sway of males from 31 October onward. The first 

two fights for territory involved those regions, even 

though there were unoccupied regions elsewhere. As the 

number of males ashore increased, territories were estab

lished where possible, but were modified at every oppor

tunity to include locations used heavily by females. 
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Males of Callorhinus (Peterson, 1965: 104; Kogai, 

1968: 45), !.~gazella (Bonner, 1968: 64), !. tropicalis 

(Paulian, 1964: 57-58), and possibly A. E. pusillus 

(see R. W. Rand, 1967: 13) exhibit post-territorial be
haviour, by returning to the rookeries some weeks after 

abandoning them. Only Peterson studied individually 

known males, and he found that they visited their former 

territories. Austral-ian male A. forsteri are present 

year-round (Stirling, 1971a: 246) but whether they show 

a false rutL is uncertain. Only one of 49 males under 
! 

observations on the Open Bay Islands showed post-terri
torial behaviour. "MrX returned on 18 January to the 

same territory he had relinguished in a mild fight to 

XR on 15 December, and copulated that day. By noon, he 

had left his old territory to range widely over the main 

study area, and within a few days was spending all of his 

time resting on the large boulders at the seaward ends 

of Guts lA and lB. He was presen~ continually until 
1 February (14 days), and was subsequently sighted on the 

main study area on 4, 5, 7 and 10 February. 

2. Fighting: description. All territorial males under 
~ -

observation were challenged by other males at least once 

during their periods of tenure. .Fighting ability is 

therefore a requisite for prolonged successful terri

torial status, and hence for access to females. 

2ai. Prefight behaviour of challenging mal~.J2irection 

of approach. The nomenclature for the major parts of the 

main study area which were used as territori.es is summar

ized in Figure 19A. The directions from which challenging 

males approached, and territories for whi~h fights occ

~rred, are shown in Figure 19B. Portal 1 was of direct 
.'. . 

'access from the sea; accesS via port.al 2 was hindered 



19.A. Nomenclature applied to territorial regi~ns 

on the main study area. Letters (circled) 

refer to territorial regions. The numbers 

associated i~dicate the number of fights 

which occurred in the respective regions. 
B. Nomenclature for portals of entry of 

challenging males. ~he l~tters refer to 

the territorial regions of Figure 19A; 

those enclosed in brackets indicate un-· 

successful challenges for the regions 

indicated, and the letters not in 

brackets indicate successful challenges. 
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by a high, steep rock, which could be climbed only with 

difficulty from the seaward side, but the resident male 
of territory C or CD typically prevented this by threat. 

Similarly, the steep slope on the shoreline edge of 

territory F, and its proximity to a favoured resting 

place of the male in tenure of F, probably inhibited 

challenging males from approaching by that route 

(Portal 4). Portal 3, over the Aline Rocks, was inclined 

in an inland direction, and gave very good visibility 
to potential challengers. Portal 6 was probably via 

(ultimately) Ridge Right and the subsidiary study area. 

The route was steep, and necessitated coming near a 
territorial male on the adjacent study area, which 

account for its infrequent use. The topography on 

the far side of Portal 5 was poorly known, but appeared 

to be very rugged near the shoreline. Topographical 

access, and ease of territorial defence were the main 

factors responsible for the differential use of the 

various portals. 

The direction of entry into territories depended 

largely on the access route from the sea (compare Figures 

19B and 20A). Males usually entered directly into the 
territories whose owners they were about to challenge. 

For example, 10 of 11 challenges for territory A were 

made from Entry Rock; nine of 10 for CD (Gut IB) were 

made from the Junction. It was difficult for an un

tenured male to pass through territories without entering 

into a fight, hence the males in charge of the first 

(seaward) rank of territories were the first encountered 
by an approaching challenger. This, and the few routes 

of access to the rookery from the sea, explain the 

simple relationship observed between direction of app

roach, and the identity of the territory-holders 



20. A. 

B. 

Directions of entry into territorial 

regions by challenging males. Legend 

as for Figure 19B. 
Incident illustrating the difficulty en-

countered by challenging males in pene

trating the seaward rank of tel.'ritories. 

See text for description. 
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~hallenged. The difficulty in passing through the first 

rank of territories can be illustrated with an example 

(Figure 20B): K3 landed as marked, and AL, owner of 
territory E, approached him. K3 responded by walking 

as shown, in an attempt to avoid confrontation. AL 

reversed direction, and engaged in a parallel walk (see 

section on descriptive threat, this Chapter). K3 re

~ersed direction, and AL mirrored him. K3 turned away, 

paused, then sprinted with hea.d and neck lowered. along 

the path shown. K3 was almost into LH territory (I), 
when KK grasped him from behind,and dragged him down 
into KK territory (CD). In this instance, an 
impending fight between K3 and LH was almost thwarted 

by AL, and was thwarted by KK. 

ia./ii-; Gene!:,!!:l behaviours • Prefight "latill p~. Most 
challenging males entered into fights very soon after 
arriving ashore, either voluntarily, OT because they were 

immediately approached by a territorial male. Of 22 

fights for which the initial arri'Val of the challenger 
Mas observed, four (18.2%) were preceded by a pre-fight 
~1I.lagll phase. . During these pre-fight periods, the newly

~rrived males engaged in the comfort activity of rubbing 
the cheek and moustachial pad against the rocks, and, . 

'two of the males rested for much of the period •. In three 
~ . 
pf the four. instances, the newly arrived males terminated 

;-the pre-fight phase by advertising themselves, after 1, 

rlP, and 39 minutes ashore (28~ 23, 26 November, respec-' 
/t;ively) • The fou:;rth' male was noticed by a terri tory-

410lder after 14 minutes ashore (24 December). 

Advertisem~~ challenging male. It is likely 

~hat territorial males learn to recognize 6'ther tenured 

males, particularly adjacent ones. Habituation is an 



important component of such a learning process, and it 

is not surprising that thresholds for overt aggression 
between contiguously-situated territory-holders are 
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higher than between territory-holders and strange, un

tenured males. Hence a challenging male who makes him

self visually obvious, by posture, movements, or location, 
can be considered as communicating his readiness to fight. 

In some cases this is striking, in others not so. For ex
ample, when a male lands, and quickly and silently app

roaches a tenured male, the challenger is using no other 

sensory modality of the territorial male than vision, to 
communicate his motivational state. Such an unambiguous 
direct approach is a crude, effective form of communi

cation. 

Adult males shaking (in the manner of a dog) can be 
distinctly heard over 40m, . particularly when they are wet. 

Three challenging males shook upon landing, which immediately 

alerted adjacent territory-holders, and one nearly-dry 

,male shookina context suggestive of auditory advertise
ment. It is not certain that the four males purpose

fully shook to advertise, but the sound resulting served 

to alert defending males in three .of the cases. 

Vocalizations of challenging males have three 
.functions: to communicate presence, location, and moti v

ation. The uniqueness of an individual's trumpeted roar 

may advertise his identity as a new arrival, but it is 

.unlikely. that other vocalizations have that potential. 

Vocal advertisement was noted four times, t.hree of which 

follow~d a pre-fight lag phase. In only one (26 November) 

was trumpeted roaring used: three. trump~ted roars were 

given by a male after being ashore for 39 minutes. The 

calls did not attract the attention of AL, asleep 7m 
,distant. The third trumpeted roar was followed by a nasal 
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snort, at which AL raised his head, rose; and approached 

the challenger to start-a fight. The other males ann

ounced themselves only by nasal snorts which were of 

markedly different loudness: 

1. 28 November. Male landed at Entry Rock, and 

slowly approached sleeping RS. After 1 minute 

ashore, he was 1 .5m from RS, and nasal snorted 

softly. Fight ensued. 

2. 23 November. Male shook without attracting 

attention, then nasal snorted. Still no terri
torial male responded. The male nasal snorted 

more loudly, alerting SQ. Fight ensued. 

On 16 November, KK landed, and ran into LH's terri

tory while LH was asleep. After 90 seconds KK approached 

LH, leaned toward him, and whimpered softly. Uff awoke 
with a start, and attacked and drove out KK. (N~te that 

in this instance, as for the example cited above of a 

male approaching the sleeping RS, the challenging males 
did not attack the sleeping territory-holders, but 

alerted them with a vocalization, and were attacked & 
the territory-holders). 

~tions of territorial males to challenging males. 
Territory-holders converge upon a challenging male as their 

territorial boundaries allow, and give frequent threat 

vocalizations. Of fO calls given by non-participating 

tenured males during a fight, three (7.5%) were whimpers, 

19 (47.5%) weretrurnpeted roars, and 18 (45.0%) were 

nasal snorts. As will be discussed later, whimpering is 
a vocalization of general function, and the other two 

Vocalizations ar~ usually indicative of an aggre~ve state. 

Three fights occurred at or near territorial boun
daries. In two cases, the adjacent non-participating 
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~erritory-hoider ·was a close as his boundary permitted, 

"and in a single instance he overstepped the border. 

~here was a marked inhibition to enter into a fight 

already in progress. During a fight between tenured 

male RS, and challenging male I, adjacent male E entered 

RS territory and bit I weakly on the lower back while he 

was gripped in combat with RS. RS and I parted briefly, 

:E.~esitated, made a brief intention movement toward RS, 

:;then i:'.elaxed. Only when the RS-I fight had ended did 
I 

'E show further aggre ss i ve behaviour, when he fought 
with I. In the other two fights, the bystanding'males 
looked on without even slight intention movements in the 

direction of the battling males. Such inhibition to 

.attac~an already engaged bull ha.s also been recorded 

for !. gazella (Bonner, 1968: 53) and Australian !. 
forsteri (Stirling, 1971a:258). When a fight occurs on 
territorial boundaries in Callorhinus., it is usual for a 

;third bull to become involved (Peterson, 1968: 28) but true 

group aggression does not exist in that species (op •. cit. 
: 29). That inhibition, and not insufficient aggressive 

arousal, is the reason for bulls not attacking already 
$:' 

'engaged bulls is evident 'from the readiness with which 

seemingly pla~id, onlooking bulls, attack a bull when 
ihe becomes disengaged f,rom a fight. 

2bi. The Fighh The course. Fifteen fights were' obser

~ed in which the exact pre-fight movements of both com

batants were noted. ,Pf these, five (33.3%) commenced 

after a mutual approach, three (20.0%) after the chall

enger approached the defender, and seven (46.7%) after 

~he defender approached the challenger. Of the three 

~nstances in which the challenger.approached the ,defender, ;. 

~~wever, two were due to the defender being "asleep at the 
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time. Upon awakening, the defender attacked the challenger 

in both cases. Prefight ap~roaches only by the defen-

ding male were, in .six of seven cases, characterized 

by the challenging male remaining in an upright pesition, 

oriented to the onrushing defender, and not moving un-

til the first contact was made. Such a passive waiting 

attitude may impart some psychological advantage to the 

challenger, but the short sprint towards the challenger 

is not likely to tire the defender out so as to dis

advantage him. A low threshold for attack by territory

owners is expected, but the variation shown by challenging 
males in 'their approaches is difficult to explain. As 

observed 'among wintering males competing for rest ledges 

at Kaikoura, and during fights on ~he Open Bay Islands, 

fur seals use topographical formations to advantage. 

A challenging male may attempt to place himself in a 
topographically favourable location, and retain it for 

the start of the fight. Of five cases when challenging 

males had higher positions, four awaited the rush of the 

defender, while the fifth tried to avoid confrontation 

(Figure 20B). 

Males met chest-to-chest in all fights observed • 

. Upon first contact, the adversaries start pushing. They 
hold their heads and necks high, and wave their heads 

,slightly and. arhythmically from side to side, while 

giving frequent downward feints and swings of th~ head 

~nd neck. They attempt to grip one another and shake. 

Grips are usually made on the upper back, shoulder, and 
. . 
side of the neck and face (Plate 7A). During pushing, 

pales sometimes rear up as high as possible in order to 

~ore easily dominate the opponent (Plate 7B), but more 

P.sually are wary· of having their faces too .close to one 

~nother (Plate 7C). When flurries of swinging and biting 



7. A. ltiitial'stage of a fight, indicating the 

manner of gripping. 

B. Fighting males, showing a typical attempt, 

by the male on the left, to stretch 

above the antagonist • 

. C. Fighting males,showing the tendency ~or 

males to keep their faces ,away from the 

opponent when not gripping, stretching up, 

or swinging. 
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occur the faces are in close proximity, but only briefly. 

Attempts to shake the opponent usually follow when a grip 

is obtained, but when mutual grips occur, shaking is 

ineffectual. and the interactants resort to pushing, or 

remain motionless while mutually locked (Plate 7A). 

When fighting males are clear of one another, one can be 

rendered helpless by shaking if he is caught in the grip 

of the other. If gripped about halfway along his body, 

a male may be shaken clear of the .ground. In contrast 

to the method of gripping and shaking is the observation 

by Peterson (1965: 66) that Callorhinus males become. 
motionless for 1 to 2 minutes when one obta'ins a grip. 

Biting and shaking are typical of fighting Eumetopias 

(Gentry, 1970: 20). In!. forsteri, severe lacerations 
can result when an animal is gripped by the face, throat, 

or hindquarters, but the frequent bites to the shoulders 

and upper back are fairly innocuous because of the thick 

skin. When fighting males are not biting or shaking, 

they mayor may not be in contact (typically che.st-to..;.chest, 

pushing) •. Maintenance of contact is probably good 

strategy for two reasons. First, it reduces the effective
ness of the antagonist's shaking, and second, an opponent's 

swing of his head and neck can more easily be warded off 
(see Stirling, 1971a: 258),. For ·these reasons, males who 

appear to be losing a fight, or Who are at a temporary 

disadvantage try to maintain contact. Plate 8A shows 

a male (on the right) who was being dominated in a fight, 

and who leaned towards the opponent to maintain contact. 

Figure 8B illustrates a mai'e (on the left) maintaining 

apposition of the side of his head and throat to the ~ide 

;of the neck of the larger male, while attempting to keep 

his vulnerable flank and rearquarters. away. At no time 

did the smaller male illustrated swing from such a 

Position; swinging by a male renders him susceptible to 



8. A. Fighting males. The male on the right is 

about to signify defeat, and the retraction 

of his body mass from the victor-to-be is 

apparent. 

B. Fighting malesi T~e smaller male (left) 

is maintaining· his face and the side of 

his neck closely appressed to the neck. 

of the stronger male. 

c. Fighting male. The male on the right is 

stretching above his smaller opponent. 

Note the slightly ajar mouths of both 
interactants. The male on the left shows 

no signs of his impending defeat. 
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a retaliatory swing, while he has head and neck extended, 

because of the difficulty in warding off an opponent's 

swing from that posture. There is an offensive dis

advantage in maintaining contact in the manner of the 

males in Plates SA and 8B. The potential energy avail

able for a swing in such a posture is less than from 

an upright posture. 'This renders the male swinging 

from such a posture less able to inflict damage, and 

by so doing, enables the antagonist to reciprocate more 

effectively. 

Plate 8e illustrates a large male (on the right) 

stretching his head and neck up. Stretching, in such 
~ , 

situations is not concerned with gaining an advantage, 

as in Plate 7B, but appears to serve two other purposes, 

associated with threat: the assuming of a posture re

sembling that used prior to swinging down, and the 

communication of dominance in size. These functions 

may also be involved in communicating threat to the male 

on the left in Plate 7B. 

Great variations in fighting style prevail~ dueto 

the irregular topography. Males use the advantage of 

height whenever possible, by attacking and pushing from 

elevations. ,Both defending and challenging males are 

reluctant to engage in a fight when at a topographical 

disadvantage. Note the use of the lowered body by the 

male pushing in Plate 10C. The male pushing, on the 

left"is maintaining an oblique orientation of his face, 

from which position he can ward off"his opponent's 

swings. 

An effective use of body weight 'is illustrated in 

Plate 9A, B. In Plate 9A, the male on the right has 

leapt clear of the ground, except for his rearquarters, 

and gripped his combatant. This tactic resulted in the 



9. A, B. Use of the body weight in fighting. 

The male on the right leaps up to grip 

the higher male (A) and drags him down 

by use of his mass (B). 

,c. Use of topography in fighting. The 

-male on the left has pinned the 

challeng~ng male ~~ainst a vertical 

rock face. 





10. A. Use of the trumpeted roar during a 
pause in fighting. 

B. Non-oriented trumpeted roaring following 

a.boundary display. 

c. Use of the body weight in fighting. 

The male on the left has lowered himself, 
and lifted his left fore-flipper clear 

of the ground in attempting to push the 

other male downhill. Note how the mal e . 
on the left has maintained an oblique 

orientation of his head toward the 

opponent. 
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male on the higher rock (on the left) being brought down 
by·the body weight of the lower male (Plate 9B). In 

close quarters, such as. rock-filled· guts, fighting males 

were observed a few times in dorso-ventral contact, with 

the uppermost male pushing the lower with his body, 
, 

while both animals attempted to obtain grips. Two fights 

occurred-in a gut in which a male. was pinned helplessly 

against a vertical rock face by his opponent (Plate 9C). 
Only one fight occurred in which flipper avoidance move

ments were noted: each swing or feint by a male caused 
the other male to quickly lift and retract the fQreflipper 
on that side. Throughout the course of a fight, males 

strive to maintain anterior-anterior orientation. If a 

male's flank or rearquarters are re.ached by the combatant, 

he may receive numerous lacerations and be in a poor 
strategic position to retaliate. 

!. E,. pusillus bulls use similar fighting strategies 
to those described: "Distinct advantages go to the bull 

that pushes his opponent back towards the water or into 

another territory. Side-stepping .or overturning an 

opponent are favourite tricks to.gain positional ad

vantages such as having the hindquarters to higher ground." 
(H. W. Rand, 1967: 20). Opportunistic use of the terrain 
in fighting is also common in Eumetopias (Gentry, 1970: 

23). Some idea of the uniformity of fighting styles in 

otariids is evident from the following descriptions: 

Callorhinus: "Well defined feinting intersperses t1;l.e 

patterned attacks ••• much of the feinting evidently seems 

to prevent lunges. This feinting results in the weaving 
motion of the upheld heads of two fighting bulls" 

(Peterson, 1965: 66) (my emphasis). 

Zalophus: " •• the contestants hold their heads high ••• 
as if each were trying to tower above the ·other •••. each 

bull weaves its head and neck laterally several times 



and finally ~unges ~gainst the opponent'~ chest, flank 

or foreflipper. During these lunges the animals often 

fall flat on their chests, necks extended II (Peterson 

and Bartholomew, 1967: 24). 
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,;§umetopias: "Biting was interspersed with rapid fencing 

and feinting motions of the head and neck, which were 

so rapid that their intricacies could not be followed 

by a human observer II (Gentry, 1970: 22). 

2bii. Threat behaviou!:,...during fighting. Non ..... EarticiEants. 
During a challenging male's approaching run, territory

holders converge in .the direction of the challenger. 

If a challenger passes near a boundary, a territory-
holder may lunge into a ventral 'sprawl position, neck 

and head extended in the direction of the challenger, 

with an explosive snort. Such lunges were never observed 

when the challenger WaS approaching directly, and would 
be a poor tactic with which to start a fight because of 

a disad'Yantage in height, and exposure of the vulnerable 

rearquarters. 

Mention of the vocalizations given by non-participating 

territory~holders was made earlier. At no other time was 

such-a flurry of vocalizations given, as when a fight was 
imminent or in progress. 

Participants. Males engaged in fighting frequently 

.vocalized during pauses, and after the fight, and those 

'challengers who advertised their presence vocalized be

fore a fight. During pauses in fighting, trumpeted ~oars 

Were given in fO,ur fights (12.1% of 33), three times by 

a challenger, and once by a defender. In all cases, the 

lIlaleswere not· in physical contact when the trumpeted 

:.}:'oar was given (e.g. the distant male in Plate 10A). No 

'llasal snorts were heard during fights, but deep growls 
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usually accompanied threatening postures. Two of eight 

victorious challengers trumpet-roared following the 

fight, but none of 15 successful defenders trumpet

roared after the fights. Of six fights which resulted 

in both combatants remaining on shore with territorial 

status, three were not followed by trumpeted roaring, 

and one each was followed by trumpeted roaring by the 

challenger, the defender, and challenger and defender. 

When trumpeted roaring did occur, the frequency of use, 

and loudness, varied with the degree of aggressive 

arousal. 

Trumpeted roars given prior to fights can be largely 

bluff. Two small males trumpet-roared before being 

attacked, and showed submissive behaviour as soon as the 

fights started. Among mature males, trumpeted roaring 

by combatants, and by adjacent territory-holders, suggests 

a trul~ aggressive connotation, with no or little element 

of bluff. 

Functional advantages to stretching high in fight

ing have been mentioned. Stretching .higher than the 

opponent during pushing or chest-to-chest stationary 

posturing may have intimidatory value, for the nose-up 

posture is given preparatory to swinging down. During 

fights, this posture is accompanied by oblique orien

tation of the face relative to the opponent (see Plate 

Be). One reason for this is that the interactants in 

nose-up postures can not see one another unless they 

obliquely orient their faces (see also Bartholomew, 1952: 

Plates 40a, 41a, 42b). If the oblique stare in such 

situations has threat overtones, they derive from the 

posture preparatory to swinging down, in which the male 

has his head arched to one side of the opponent, and held 

high. 

The mouth is held slightly ajar when fighting males 



are stretched upright (Plate 8C). The lower canines 

are exposed (see male to left in Plate 14B), and 

growling occurs. 

When males physically separate during fights, the 

angle of their heads relative to the ground decreases 

(e.g. the male in the foreground, Plate 1'OA). The 

change is as~ociated with a change fro~ a partially 

defensive, partially offensive threat posture, to one 

less indicative of imminent attack. 

2biii. Termination of fights. The duration of fights 

over the entire summer averaged 4 mins 29 sees (S.E.= 
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13 secs., N ~ 21) for fights observed in their entirety, 

being 4 mins 32 secs ± 21 secs ( = S.E.) for the first 

half of the period of fighting (N = 13), and 4 mins 24 secs 

+ 33 secs for the second half (N = 8). Fights ended when 

one male was defeated, or pushed into anoiher territory, 

or when the interactants parted and retired to arbitrarily_ 

decided territories. 

Communication 'of defeat. Defeated males communi

cated defeat in the following ways: they desisted in all 

aggressive behaviour: pushing, biting, growling, etc,.; 

they usually (26 ~f 31 instances, 83.4%) vocalized in a 

submissive manner ("submissive screech"), with the corners 

of the mouth pulled back, the lips relaxed, and the jaw 

agape~ and the vibrissae rotated forward. At close 

quarters, they placed their fac~'in the throat region 

of the victor, while extending their necks in the direction 

of the victor's face (Plate 11A). Defeated males attempted 

to leave fighwby ~~cking away. Submissive behaviour 

was effective in inhibiting further attack from victorious 

males in nine of 18 cases (50.0%). When defeated males 

ran off, and showed the same submissive ~ehaviour toward 

males whose territories they passed through, they were 



11. A. Submissive behaviour of a defeated male 

(right). The forward rotation of the 

vibrissae, with gape, relaxed lips 

(indicated by the complete exposure 

of the lower canines), orientation of 

the face, and withdrawal of the body 

mass are clearly shown. Note the 

avoidan'ce of close facial contact by the 

dominant male. 

B. Submissive averted starei gape, and grin 

in a large SAM when at some distance 

from a threatening territorial male. 

Note that the SAM's snout is only 
slightly tilted up. 
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not attacked in one incident out of nine (11.1%). These 

percentages are not significantly different (Fisher's 

exact test). Adjoining non-participating males are 

aggressively aroused by fighting as indicated by their 

movements in the direction of a fight, and their 

vocalizations. The sight of a male trespassing at any 

time elicits extreme aggression so their attacks on 

submissive males are not surprising. One unusual 

occurrence of submissive behaviour apparently triggering' 

aggression was noted. On 15 December, Bwas defeated 

in a fight, and was ghased to the B-NMJ territorial 

boundary. NMJ ran over and postured at B in a typical 

boundary display posture. B gave a brief screech at NMJ's 

approach, then reciprocated with a boundary display 

posture. The male who had just defeated B was rapidly 

bearing down on B from behind, and B quickly turned away 

from NMJ and started screeching. Immediately NMJ lunged 

at B, gripped his flank and vigorously shook him. 

After males indicated submission or defeat, they 

backed off a short way from the dominant male, then turned 

to run away. It was at this stage that many received 

lacerated hindquarters and rear flippers. 

~ow is a victor determined? Victory in a fight can 

be accomplished by the following: 

1. physically punishing the opponent; 

2. tolerating intense physical punishment without 

submitting; 

3. pushing the combatant into an adjacent terri

tory. 

Some fights were determined by seemingly freakish 

displays of physical prowess. On 2 November, the 

tenured LL charged uphill toward the challenging SC. 

They swung and gripped briefly, then SC pushed and 

lifted up, and LL was flipped backwards completely in 
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the air, and landed a metre downslope on the crown of 

his head. LL lay on his back, apparently stunned, but 

rose immediately and backed wildly away when SC start

ed lacerating his hindquarters~ 

Tolerating physical punishment can sometimes be 

the crucial factor in determining whether a male will 

attain a territory, even if the male does not physically 

injure the opponent. Male 110 lacked lower canines, but 

managed to obtain territories twice by sustaining in

juries without submitting. In a marathon fight of 

nearly 13 minutes, 110 did not wound the defending BS 

once, but himself suffered extensive wounds on his flanks, 

rump, rear flippers, and face. Part of his face, from 

the dorsal surface of his rostrum on one side, through 

the hard palate, was ripped out, and his mouth and lips 

were torn in numerous places. 110 was a large male, 

equal in strength to BS in pushing, and his endurance 

and tolerance of pain won him a territory twice ( but 

see below). 

Males who won part of a territory from established 

males were generally physically superior. When MrX 

challenged NMJ, he gripped and shook NMJ frequently 

without himself being bitten. MrX used body weight to 

his advantage, effectively warded off NMJ's swings, and 

after the 6 minute fight was almost unscathed. Similarly, 

when AL usurped part of SC's territory, the former almost 

carried SC downhill by his dorsal skin, and they parted 

suddenly at a small gut which subsequently delineated 

their territories. 

Fighting tactics are probably the most important 

correlate of strength and endurance in winning a fight. 

LH countered one challenge by flipping the combatant off 

a 2m drop into an adjacent territory, where the 
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challenger engaged in another fight, leaving LH's terri

tory intact. 

In summary, offensive fighting ability was crucial 

in obtaining and maintaining a territory. 110 won a 

territory twice, even though unable to wound his opponent, 

but lost both territories within a day because of an , 
inability to injure challenging males. Endurance, toler

ance of pain, and fighting tactics were complexly inter

woven with offensive fighting ability. There was nothing 

to indicate that chance was regularly an important deter

minant in affecting the outcome of fights. 

2biv. The use of fighting in territorial expansion. The 

term "expansion" will be, used here to mean the partial 

or entire takeover of another territory by a territorial 

male. 

Attempted territorial expansion was sometimes 

opportunistic, but usually was to regain territory lost 

through fighting. Of 19 attempted expansions on the 

main study area, 10 were successful, and three of these 

occurred without a fight. One of the latter took place 

when the male who had gained territory from LH left 

the rookery, presumably because of overheating from· the 
fight. LH simply expanded his movements to include the 

deserted area. The other two instances in which terri

tories were expanded without fighting were encroach

ments upon an adjoining territory by a male, while the 

owner was being defeated in a fight. In both cases, the 

new owner accepted without contention the new boundaries 

imposed. In a similar occurrence, NMJ challenged by 

fighting the newly-arrived, adjacent BR (who had just 

defeated B), and succ~ssfully expanded his b'oundaries 

4m into the former B territory (BR's new holdings). 



Another form of opportunism was seen five times, each 

characterized as follows: 

1 • .The terri tory owner was occupied (twice in 

fights, twice with a female, once while 

chasing a SAM); 
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2. The territory owner was distant from the point 

of entry of the challenger into the territory, 

or had his attention attracted away from that 

point; 

3. The invader entered the territory when the 

owner was thus. occupied and distant; 
4. . lhe invader did not vocalize, or otherwise 

actively advertise his presence; 

5. The territory owner attacked the invader; 

6.· The. invading male moved from a territory in 

which few or no births had occurred (0, 0, 1, 

5, 5) to one in which a greater number had 

( 5, 5, 30, 13, 30, respectively). 

Three of the five attempts w~re unsuccessful. The in~ 

vading males were more quickly and decisively defeated 

than in most fights. 

The reclamation of lost territory by fighting was 

another .aspect of territorial expansion. BS tolerated 

the loss of territory to 110 for only a few hour-s before 

re-attacking him, and driving him out. KK made two 

unsuccessful attempts to regain part of his lost terri

tory on the day he lost it, then quietly waited 6 days 

before challenging. (successfully) once again. 

Site tenacity of territory holders may affect tp.e 

competition for certain regions and the motivation for 

attempting to regain territories. Ore~. £. wollebaeki 

male was observed to return to his territory four times 

in one Season,and fight to regain it (Ne~son, 1968: 

166). Evidence is available for Callorhinus (Peterson, 



1965: 93) and Eumetopias (Gentry, 1970: 18) that adult 

males return to almost the same location from year to 

year, when possible. Howev~r, Bychkov and Dorofeev 

(1962: 1435) recorded one territorial male Callorhinus 

showing fidelity to two territorial sites in1 season. 

Similar changes in site fidelity were shown by the 

!. forsteri bulls under observation, some of whom changed 

their locations through fighting, and some of whom were 

forced to change (see next section). 

2bv. Effects of fighting: Psychological effects. Males 
FO, Chall, and K3 were observed 3, 5, and 10 days, re

spectively, prior to their challenging a tenured male. 

They were frequently seen aroun~ the pe~iphery of the 
'-

seaward territories, where they were threatened and 

chased by territory-holders. Males Chall and K3 in

creased in confidence the longer they were present. 

They approached increasingly closer to the 'territorial 

bulls, showed greater reluctance to flee when threatened, 

and, in the days before they challenged, engaged in high 
, -

intensity upright oblique stare sequences with tenured 

males. A similar pattern has been reported for 

Callorhinus (Peterson, 1965: 58). After 5 days, Chall 
was in constant attendance beyond Entry Rock, and he 

exchanged frequent threats with the territorial male E. 

The next day, Chall challenged E, and defeated him in 

a 75 second fight. He immediately charged into Gut-IB 

and fought with NG, who drove him ba.ck. Upon losing 

that fight, Chall scal~d a 4m cliff and threatened a 

territorial male at the top. The 'male threatened was 

present most of the summer, yet this was the sole 

instance of him interacting with a male on the main 

study area because of the high cliff. Chall subseq~ently 
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defeated four challenging males. There is therefore 

little doubt as to the fighting prowess of Chall. His 

hesitancy in attempting to establish himself may have 

been due to insufficient motivation, or because he was 

"evaluating" the potential resistance of E. Males K3 

and FO, once established, showed typical territorial 

male behaviour. The transition in behaviour which 

accompanied the change in status from untenured to 

tenured suggests that males become "aware" of their 

new status. 

Males who had lost part of their territories 

accepted the loss in nine of 11 instances, and attempted 

to regain the lost area in the other two. Re-sightings 

of five individual males were made after they had lost 

their entire territories through fighting. Two of the 

five males gained territories adjacent to the main 

study area, and two othe~'regained their territories 

without fighting. The fifth, male AL, returned to the 

female-depauperate periphery of his former territory, 

while his vanquisher occupied the main portion. Both 

males who relocated did so within 50m of their original 

territories. One male was seen in an adjacent gut a 

week after being defeated, and another took up station 

adjacent to Gut IA. BS lost his territory on 1'7 November, 

after losing and regaining part on 15 November, and 

again on 16 November (Figure 21). From 18 to 25 December, 

BS was identified 11 times on the seaward side of the 

breeding rocks. He fled in the manner of a SAM when 

threatened by tenureq males. On 27 November he was 

seen on an uninhabited area to the left of the study 

area, where he remained until 3 January. He showed 

fidelity to the location, but fled at once upon sight

ing an approaching male, whether from the sea or land, 



21 . Changes in the holdings of male BS. 

See text. 
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1-5 Nov 
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whether tenured or untenured, and whether the approach

ing male showed threat behaviour (other than approach) 

or not. Thus, although BS resided for 38 dgys on an 

area on which two births occurred, he did not defend it. 

Males KK and B did not seem to be affected by 

their defeats. B engaged in typical border maintenance 

activity after his return, and KK instigated four 

fights to regain part, and eventually all, of his ori

ginal territory. Similarly, two of three males who 

unsuccessfully attempted to expand their territories 

showed no change in territorial behaviour afterwards. 
The third returned cautiously to the rookery once, 

and was not seen again. 

Psychological effects of victory were uniform: an 

increase in confidence, manifested in overt territorial 

delimitation and defe~ce behaviour. Defeat had varying 

results. 

Physical Effects. The distribution of injuries 

received by males in fighting is summarized in Figure 

22A. Counts'for the side of the neck and upper back, 

are probably under-estimated, since small wounds were 

concealed in the heavy fur. Anterior and dorsal regions 

were the most frequently injured. The largest wounds 
occurred on the flanks, chest, and sides of the neck, 

but wounds healed very quickly. KK received a wound 

on his flank of about 200cm2 • The wound healed 

completely within 25 days, leaving no visible scar. 

Old scars on the face and foreflippers 

but only one injury to the face seemed 

to threaten survival (see reference to 
" , 

were common, 

severe enough 

male 110, above). 

One male lost a lower canine in a fight, and another 

male lost both lower canines, one in a fight, and the 

other in a boundary display. The lower canines are the 

most important weapons, and without them it is ,unlikely 



22. A. Distribution of injurie~ received 

in fights. 
B. Seasonal trends in the frequency of 

fights (by day-block). 
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that a male could remain as a territory-holder for long 

(see reference to 110, above). 

Species differences seem to exist in the body 

regions where wounds are most commonly received. 

Zalophus bulls receive most of the wounds on their chest 

and neck (Peterson a~d Bartholomew, 1967: 24), Otaria 

males are commonly injured on the back, flanks, head, 

and face (J. E. Hamilton, 1934: 293-294), Eumetopias 

males are scarred most frequently on the face, neck, 

shoulders, and leading edges of the foreflippers 

(Gentry, 1970: 20), !.gazella bulls receive wounds most 
often on the head and neck (Bonner, 1958: 245), and 
Callorhinus bulls are most commonly lacerated on the 

foreflippers, shoulders, and rump (Peterson, 1965: 66). 

Males o'f ! .. tropicalis bite . and grip mainly on the face, 

throat, and sides of the neck, and secondarily on the 

flanks and rearquarters (Paulian, 1964: 97). The 

differences probably result from different fighting 

styles, and different opportunities for attack afforded 
by topography. 

Two injuries incurred in fighting were debilitating. 

Male NMJ was unable to walk for 3 days because of injury 

to a foreflipper. Male BSR received a deep slash on 
his upper throat during a fight, and bled profusely. 

He wobbled even when standing in one place, fell when 

he attempted to walk, and was extremely sluggish in his 

movements. He lay on a rock and was not observed to 

move or change posture until 24 November (when he moved 

2m ), and did not achieve a normal level of activity 

until 26-27 November (10 days). 
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2c. Fighting: J?iscussion. In 64 observed fights, no 

direct mortality occurred, but the example of BSR makes 

it likely that very serious injuries - undoubtedly 

fatal at ~imes' - do occur. Effects of fight-s,stained 

injuries on mortality of male pinnipeds will normally 

be delayed. A vivid description of severe injuries 

received by a male Callorhinus is given by Bartholomew. 

(1953: 485); Peterson and Bartholomew (1967: 60) 

mention serious wounds received by fighting male Zalophus 

though they did not observe deaths to result from fight

ing. An injury received by a male Eumetopias in a fight 
(Gentry, 1970; ~3) wa.s :found to be fata.l only when ,the' 

floating carcass was found a few days later (Gentry, 

pers. comm.). R. W. Rand (1967: 20) saw fighting male 

!. E. pusillus die when pushed off a cliff, and from 

injuries received through fighting (R. W. Rand,' 1956a: 

32). Paulian (1964: 119) did not feel that fight-induced 
mortality was important for A. tropicalis, but his 

descriptions of the injuries of two bulls do not strongly 

support his view. !. gazella males may die from fight
ing (Bonner, 1958: 245), but the presence -of dead un

scarred adult males (Bonner, 1968: 73-74) hint~ that a 

number of mortality factors unique to this social class 
may exist~ A di-sabled male A. :e. dorif'erus wa.s seen to 

die several days after a fight (Warneke, 1966: 46). 

Among earless seals, deaths due to fighting have been 

reported in Leptonychotes (Lindsey, 1937: 140) (see 

Mansfield, 1958: 20 for a description of fi~hting in 

that species). Fighting among mature phocid males is 

probabl~ the rule, but there are few published accounts. 

R. H. Bishop (1967: 34-35) saw numerous wounds on bull 

Phoca vitulina during the breeding season in Alaska, and 

Scheffer and Slipp (1944: 295) and H. D. Fisher (1952: 24) 
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make brief mention of'fighting in that species. The 
ringed seal, Phoca hispida, and th'e bearded seal, 
Erignathus barbatus, show fresh scars in the spring, 
presumabiy associated with fighting (Burns, 1967: 43). 
Bearded seal (ibid.), harp seal (Sivertsen, 1,941: 75), 
and grey se,als (Darling and Boyd, 1969: 300) use their 
teeth and their powerful claws during fighting. Wirtz 
(1968: 23) ~oted the use of the foreflipperwhen a 
female Monachus sch.auinslandi repulsed an advancing male, 
but Kenypn and Rice (1959: 235) did not notice overt 
hostility between males of that species during breeding. 
I-t is unusual for Halichoerus 1>ulls -to, be free Qf figh-t
inflicted injuries during breeding (Backhouse, 1969: 50). 
Occasional deaths of ~achelor bulls of Mirounga leonina 
may r.esul t from atta,cks by old bulls during the breeding 
season, but wounds suf~ered by adults tend to be super
ficial (Carrick and Ingham,1962: 203). Nevertheless, 
such injuries as broken teeth are probably' contributory 
to death in certain cases (ibid.). LeBoeuf (197i: 87) 
observed frequent injuries received in fights by M. 
angustirostris, but never fo~nd an animal to die of 
injuries sustained in fighting. Bartholomew (1952; 399-
400) implied the same f'or that species, but . his des
criptions of bad wounds in subordinate males suggest that 

survival may be affected (see Carrick and Ingham, 1962: 
203). ' 

The annual mortality rate among territorial male 

Halichoerus is about 40% (Hewer, 1964: 620-621). On the 
basis of returns of individual Callorhinus territory
holders in consecutive years, Peterson (1965: 90) esti
mated annual mortality at 0.33, close to the estimate of, 
0.37 by Johnson (1968: 96). Phoca vitulina males in 
British Columbia show an increase in mortality upon reachin 
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reproductive age, and injuries due to fighting may be 

contributory (Bigg, 1969: 28). It is concluded that 

where fi~hting is a normal facet of th,e breeding biology 

of a pinniped species, mortality rates in the involved 

class will reflect this. Such adverse effects upon 

survival must be ~xplainable in terms of intensive 

selective pressures; these will now be examined .• 

Most aggression is a result of internal and ex

ternal factors (Stokes and Cox, 1970: 1093). 'Internal 

factors important in the present discussion are common 

to many mammals: seasonal· testicular cycle, and asso

ciated changes in reproductive interest and homosexual 

intolerance. 

Dominance rank, aggressiveness, and levels of plasma 

testosterone are correlated in rhesus monkeys (Macaca 

mUlatta) (Rose, Holaday, and Bernstein, 1971), but 

Bramley (1970: 62ff) determined that testosterone levels 

were not simple predictors of levels of aggressiveness 

or dominance in Eoe deer (CaEreolus capreolus). In their 

exeellent study on red deer (Cervus el~hus), Lincoln, 

Youngson, and Short (1970: 84) concluded that "almost 

all the eff~cts of testosterone on social behaviour were 

indirect ones mediated via the antler". 

By analogy, it can be stated that the seasonal 

changes in testicular and endocrine activity in adult 

male !. forsteri are probably insufficient to account 

for the differential success of males in fighting, 

although such changes are essential in readying males 

for fighting and territorial maintenance. Social 

(psychological) and hormonal factors both contribute 

. to the dominance relationships within bird and mammal 

societies (Guhl, 1961), and the former is crucial in 

the relationships among adult male!. forsteri. The 
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interaction between psychological and hormonal factors 

is poorly understood; the cause and effect relationship 

be'tween plasma testosterone levels and dominance rank 

in Macaca was not determined, but the latter may have 

modified the former (Rose et al., 1971: 368). The 

noticeable change in the behaviour of the A. forsteri 

males Chall, FO, and K3 upon becoming established, and 

BS upon being deposed, point to an important function 

of psychological factors in the territorial be~aviour 

of the species. Many mammalian social groupings are 

present on a territory year-round, and learning may be 

a more important contributor to aggressive behaviour 

than seasonal physiological changes .(e.g. the vicuna, 

Lama vicugna. Koford, 1957). Two species of felids 

which maintain group territories year-round have been 

reported as killing transgressors (the lion, Panther a 

leo: Schenkel, 1966; the cheetah, Acinonyx jubatus: 

Eaton, 1970: 483). Success in fighting is a powerful 

reinforcing stimulus (Scott, 1962: 168), which may 

explain the increase in confidence of male !. forsteri 

once they became established. The presence of females 

has been implicated above in modifying the direction 

of attempted territorial expansion, and may also lower 

thresholds for fighting. 

Losing a fight is reinforcing, as is winning 

(Lorenz, 1964: 45). The changed behaviour of BS after 

his defeat is a case in point. In contrast, male KK 

did not appear to be adversely affected by his loss of 

territory, and regained part, and ultimately all of it 

through fighting. Otariid males have a brief reproduc

tive span, and the tendency is probably for losing not 

to regularly and permanently render a male subordinate 

in his relations with other adult males, for he may 
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never have another ~pportunity to breed. 

Inter-male competition. for terri tO,ries is funda

mentally related to the presence of females. Terri

tories are not held where femal,s are absent, o~ 

potentially unavailable. There has occurred a partial 

switching of fidelity from defending an area around 

females, to one of defending an area when females are 

not present. Fighting threatens individual survival, 

particularly when an animal·· attempts to achieve a socially 

dominant position precociously (see Carrick and Ingham, 

1962: 203; Bartholomew, 1952: 399-400). Because of 

this, it is wise strategy to not engage in seriou~ 

fighting when too young, or too small, and to retreat 

from fighting in the face of a superior opponent. Why 

do male s who 'are engaged in fighting frequently show 

inhibition toward inflicting severe injuries upon an 

inferior opponent who is attempting to escape? Simi

larly, when two males. of approximately equal size, 

strength, and fighting ability meet, why do "truces" 

occur? There is no advantage to physically punishing 

an opponent who is communicating defeat and is trying . , 

to flee; he has ceased to be a threat to the terri-· 

torial status of the dominant male. If· aggression is 
continued against a male, it may trigger a "critical 

reaction" in the punished male (see Lorenz, 1967: 23-24), 

resulting in the injury of the persistently aggressive 

animal, arid impairing his survivability. 

Mutual "truces" between males were rarely achieved 

without fighting. They occurred mainly in the early 

and late summer, when territories were large, and terri

torial boundaries poorly-defined. It is difficult to 

escape the conclusion that there is a minimum tolerable 

size of territory below which males will no't accept 

partial loss. Territories of larger size were often 
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divided after a fight. Such accepted partial losses 

of territories can be considered as compromises. The 

value of the lost region, in terms of oestrous females 

actually or potentially present, must be less than the 

loss of fitness* in continuing to fight. Loss of fitness 

could result from wounds, the use of stored energy, and 

increased probability of the loss of territorial status. 

The minimum tolerable size of a territory is set by the 

same factors. Below such a size, loss of fitness 

exceeds loss of value of the territory, so it beho'oves 

a male to expand his territory. Any increases above 

such an equilibrium size are favourable, but are 

counter-balanced by the danger of decreased fitness. 

The inhibition from excessive fighting, and unnecessarily 

damaging a subordinate are explainable in terms of 

individual selection; the phrase "for the good of the 

species" can be soundly rejected as a viable explanation 

(see Selander, 1965; Williams, 1966). Rareness of 

occurrence of a behavioural pattern, under conditions 

which occasionally elicit it, suggests that the pattern 

has a high threshold for manifestation (Lorenz, 1964: 

42). This applies to true fighting in A. forsteri if 

the frequent threat displays between territory-holders 
are considered as similar in context to defending a 

territory against a challenger. It does not apply if 

one considers only territorial defence, for 'fighting 

* Throughout the text, the term "fitness" will refer 

to Darwinian fitness. See any of: Falconer, 1960: 

26; Dobzhansky, 1970: 101-104; T •. H. Hamilton, 

1967: 29ff). 
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is a normal accompaniment to the establishment of 

territory-holders. Fighting is the most overtmani

festation of aggressiveness possible in male !. forsteri, 

and the low threshold for eliciting it in certain con

texts emphasizes how fundamental it is in the operation 

of the social system. 

The complex determinants of victory in a fight 

have been described above. To briefly recapitulate, 

a male must physically punish the adversary, without 

himself succumbing to severe physical punishment. 

Fighting tactics are very important in effecting these 

ends, and in terminating a fight in other ways, 

pushing a combatant into an adjacent territory. 

(1971a: 257) has suggested that "neutralization 

e.g. 

stirling 

of the 

opponent's weapon system ••• is as critical a goal in 

attack as is actual wounding" in fights between male 

!. forsteri in Australia. This does not apply to fight

ing male !. forsteri on the Open Bay Islands, except 

in those cases when the males reach a "truce". A male 

can not defeat another male and hold a territory for 

long unless he physically punishes that male severely; 

defensive tactics can aid the achievement of that end, 

but are secondary. A male who effectively wards off 

his opponent's blows can prolong a fight, tiring his 

opponent. In no instance did a male retain a terri

tory for long without having physically punished the 

combatant. Male 110 tired BS out in a number of skirm

ishes, but the inability of 110 to injure BS, and the 

ability of BS to seriously injure 110, decided the 

series of contests in favour of BS. 



69. 

3a. Fighting: analysis. Seasonal trends in fiBhl 

frequencies and FAS's of males. The frequency of fights 

was low in early summer, but rapidly rose to a peak 

in day-block 10 (Figure 22B, 23A). Few fights occurred 

after day-block 10 (six in day-blocks 11-13 compared 

with 18 in day-blocks 7-9).' 

Few fights occurred in day-blocks 1 and 2, but 

several territories were abandoned (see Figure 23B). 

Many territories were gained in day-blocks 3 and 4, 

60.0% by fighting. From day-blocks 4 to 10, a gradual 

increase in the number of territory-holders occurred 

(Figure 23B). This increase was accompanied by many 

fights, particularly of theAO category (Figure 23A). 

Compression of territories occurre,d until day-block 

10, when the maximal number (13) of territories was 

held. The frequency of fights and the number of terri

tories declined after day-block 10, indicating decreased 

competition for territories. Territories were being 

abandoned as early as day-block 10, but the trend was 

not pronounced until after day-block .11. It was still 

necessary to fight in order to become tenured until 

the number of challenges dropped to nil (day-block 

15); from day-blocks 5 to 14, only two of 23 terri

tories (8.7%) were obtained without· fighting. 

The necessity of fighting to expand a territory 

varied. There were 18 attempted expansions in day

blocks 6 through 13, of which 10 (55.6%) were success

ful. Of those attempted expansions associated with 

fighting, six of 14 (42.9%) were successful. The ex

pansions without fighting were generally opportunistic, 

typified by a male who was adjacent to ~ male just 

defeated in a ~ight, expanding his territory in the 

direction of the new territory-holder. Normally, the 



23. A. Seasonal trends in the types of territorial 

changes: increase in size of territory or 

site of territory (A+); decrease in size of 

terri tory (.4 -); successful defence of 

territory (~O); total loss of territory 

(-1); total gain of terri~ory (+1); and 

attempted territorial expansion or change 

of site of territory (att.4+). 
B. Seasonal trends in the maximum number of 

territories held each day on the main 

study area. 
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newly-tenured male accepted such a loss, perhaps be

cause he was unfamiliar with the arrangement of the 

territories. Therefore, a challenging male who is 

victorious in a fight does not inherit a fixed unit 

of space, but rather a position on the rookery which 

is modifiable by his and his neighbours' behaviour 

and interactions. 

70. 

In an attempt to determine whether there were 

behavioural differences in fighting ability and fight

ing motivation among males at different stages of the 

summer, the following point system was adopted: 

Successful defence = 3; successful challenge = 3; 

attempted expansion = 2; partial loss = 1; entire loss 

= O. Such a system combines attributes of offensive 

and defensive fighting ability, tenacity and motiv

ation. For example, a male was scored equally on : 

attempted territorial expansion, whether he ·was success

ful or not, because of the motivation underlying ~uch 

an attempt. "Fighting ability scores" (FAS's) were 

calculated, based on a ratio of observed score to 

theoretical maximum score. For example, a male who 

lost part of his territory to a challenger was given 

one of a possible three points (for successful defence). 

The seasonal chang~s in FAS of territory-holders 

are illustrated in Figure 24. There was a steady in

crease in mean FAS of the tenured males as the season 

progressed. The FAS's of the males present in the first 

2 day-blocks were difficult to assess, but they fit in 

with the general trend. They are excluded from the 

present consideration. An increase in the slope of the 

curve occurred between day-blocks 6 and 9, compared with 

3. to 6 (slopes (m): 3-6 = 0.065; 6-9 = 0.156). This 

increase was due to the recruitment of males with a 

higher mean FAS, and the loss of males with low FAS 

(Table 10). The FAS of ousted males differed 



,!t\BLE 10: 

COMPARISON OF THE FAS OF MALES RECRUITED 4ND OUSTED, 

DAY-BLOCKS 3-5 vs. 7-9. 

Mean FAS of Mean FAS of 
pay Blocks recruited male S.E. !! ousted male S.E. !! 

3-5 0.559 0.0727 10 0.455 0.0365 3 

7-9 0.876 0.0469 7 0.524 0.0870 7 

TABLE 11: 

RATES OF TURNOVER OF TERRITORY-HOLDERS, 

Ml\IN STUDY AREA. 

Number of males ~ecruited Number of males leaving 

By Not (A) By Not (B) 
DaX~Block Fight by fight Total Fight by fight Total A:-B 

1 1 3 4 2 2 4 0 

2 1 0 1 0 2 2 -1 

3 3 3 6 1 1 2 +4 

4 3 1 4 2 0 2 +2 

5 1 0 1 0 0 0 +1 

6 0 0 0 0 0 0 0 

7 2 0 2 1 0 1 +1 

8 3 0 3 3 0 3 0 

9 3 0 3 3 0 3 0 

10 5 1 6 3 1 4 +2 

11 1 0 1 2 0 2 -1 

12 0 0 0 0 2 2 -2 

13 1 0 1 1 2 3 -2 

14 0 0 0 0 3 3 ~3 

15 0 0 0 0 1 1 :"1 

16 0 0 0 0 2 2 -2 

17 0 0 0 0 1 1 -1 

24 8 32 18 17 35 



24. Seasonal trends in the mean FAS's and mean 

tenured ages of territorial males, the 

theoretical oestrous female availab~lity 

(t.o.f.a.), and the numbe·rs of males 

spontaneously abandoning their territories. 
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insignificantly for the two periods compared, but the 

mean FAS of recruited males was significantly higher 

in the second period (t' 3.306,0.001 < P<0.01). , s 
However, the ratio of recr~ited males to ousted males 

was higher in the earlier period (Table 11), being 

71 • 

11/4 = 2.75, than for the second period (8/7 = 1.14). 

The two factors contributing to the observed differ

ence in slope are then: relatively higher l(),ss of 

territorial males of low FAS, and relatively higher 

recruitment of males of high FAS, during the second 

period. From day-blocks 9-12, little change in the 
slope or the curve occurred (m = 0.007). During day
blocks 10-12, seven new males were recruited, and eight 

left, yielding a ratio of 0.88:1.00, c10s.e to that for 

day-blocks 7-9. However, six of 'the seven males 

recruited, or re-recruited (regain of lost territorial 

status) also left during the same group of day-blocks, 

while one new male arrived, and two other males left. 

Hence there was a very low rate .of turnpver , despite 

a moderately high frequency of fighting in this period 

(see Figures 22B, 23A); this accounts for the constancy, 

of the curve. After day-block 12, a very sharp in

crease in the FAS curve occurs. This is due to the 
departure o£ males o£ low FAS, and the staying or re

cruitment of males of higher FAS (-Table 12). Day-blocks 

15-16 are represented by only a single male in one of 

the samples, and little reliance can be placed on the 

differences in FAS noted. 

The mean tenured age of territorial males increased 

as the summer progressed (Figure 24). The near- con

stancy of the curve from day-blocks 7 to 10 can be 

accounted for in terms of high turnover of males during 

those day-blocks. Other deviations are explainable by 



rABLE 12: --- ' . 

Arrive/stay 

COMPARISON OF FAS OF MALES LEAVING AND "MALES 

ARRIVING/STAYING, DAY-BLOCKS 13-16 

DAY BLOCKS 

II 14 15 

0.876 (71) 0.886 (4) 0.915 

0.693 (J} 0.861 (J) 0.800 

(3) 

{l} Leavli'! 

nHference + 0.183 + 0.025 + 0.115 

Isample sbe 

TABLE 13: 

ASSOCIATION BETWEEN TERRITORlALLOSS ANO. GAIN 

THROUGH FIGHTING 

Lose territ(lry YES 
by fight NO 

TOTALS 

l Sub$idiary study area 

~ain study area 

Obtain. territory by fight 

YES NO 

31 .+. 13
2 = 16 0+3=3 

5 + 10 ;= 15 5+4=9 

8 + 23 ::: 31 5+7=12 

X~ (total) ;= 2.4845 n.s. 
X (main study area.) = 0.4026 n.s. 

.!.§. 

0.857 (1) 

0.944 {22 

- 0.087 

TOTALS 

3+16 = 19 

10+14 ::: 24 

13+30 = 43 
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the departure of individual males. For example, in 

day-block 12, two males of long tenure (NMJ (54 days) 

and AL (40 days)) left, and a new male (FO) was re

cruited. The general increase in mean tenured age 

is expected, but bears no simple relation to FAS (see 

last section, this chapter). 

The seasonal distribution of theoretical avail

ability of oestrous females is shown in Figure 24 

(calculated by adding 8 days to the seasonal distri

bution of births. See Chapter IV B2). The increase 

in mean FAS after day-block 6 coincides with an in

crease in theoretical oestrous femal~ availability. 

The FAS curve then levels out, and remains about con

stant for most of the remainder of the period of theo

retical oestrous availability. As mentioned above, 

high turnover of males occurred between day-blocks 

6 and 9, and 9 and 12, but recruited males were of a 

higher mean FAS in the latter period. Hence, males of 

low FAS were replaced until "day-block 9 (When theoretic

ally, maximum numbers of oestrous females ·were present), 

after which turnover of territory-holders involved 

males of high FAS. A sharp increase in fight frequency 

occurred in day-block 6, and increased until day-block 
10 (Pigures22B, 23A). This is consistent with the 

above facts, suggesting that intense competition for 

territories started when oestrous females first became 

available. The competition was manifest first in the 

recruitment of males of high FAS, and ousting of males 

of low FAS, then in the turnover of males of high FAS. 

3b. Regional differences in comEeti1.!<)U for territories •. 

It was difficult for challenging males to penetrate beyond 

the first rank of territory-holders, and males preferred 
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to hold territories where females were present. 

These two factors should contribute to regional differ

ences in the rate of turnover of territory-holders. 

There was no significant association between 

gaining and losing a territory though fighting, for 

either or both study areas (Table 13), or for inland 

or shoreline territories (Table 14). There was, never

theless, a marked difference in the competition for 

territories in different ranks; 41 fights were re

corded for shoreline territories (ABCDEF), and 14 for 

inland territories (GHIJK) (Figure 19A). 
The number of births which occurred in a region 

and the number of fights for that region were not 

directly correlated. Areas ABCD had 22 births, 13 

fights, areas EF had five births, .eight fights; areas 

GHIJK had 54 births, 14 fights. The position relative 

to shoreline was the most important determinant of the 

number of fights in a region. The same trend is re-
i 

flected in the mean number of fights engaged in by a 

territory-holder throughout the season, and in the 

regional differences in the mean duration of tenure 

(Table 15). The further inland the territory, the 

lower the competition for a territory. Thus, ease of 
acceSs to the rookery affected the mean duration of 

tenure of territory-holders, the number of fights 

territory-holders engaged in, and the rates of engage

ment:'of territorial males in fights (Table 15). 

Theoretically, the most intense competition for a terri

tory should coincide with the greatest number of births e 

When possible, males gained territories which held many 

females, but topographical formations drastically modi

fied this situation on the main study area. 

A greater turnover of territory-holders, and a 

greater competition for territories, occurred on the 



TABLE lLt: -
REGIONAL DIFFER§NCES IN THE ASSOCIATION BETWEEN 

TERRITORIAL GAIN AND LOSS THROUGU FIGaTING 

SaORELINE. TERRITQRI~Si 
Gain territory 

A. by fight 

~ 
Lose territory YES 
by fight NO 

TOTALS 

2 Xadj.* ~ 0.2292 n.s. 

* Using Yates' correction 

Fighting involved = 49/66 = 74.2% 

18 

--2. 
27 

.mL 
4 

2 

6 

B, INLAND TERRITORI.l!:S: Gain territory 
by fight 

I . 

YES --
Lose territory 
by fight 

YES 

NO 

TOTALS 

2 X adj.*= 1,6406 n.s. 

* USing Yates' correction 

Fighting involved = 17/30 = 56.7% 

3 

7 

10 

NO 

4 

! 
5 

lOUl,S 

22 

11 

33 

TOTALS 

7 

8 

15 



TABLE 15: 

REGJONAL DIFFERENCES IN COMPETITION FOR TERRITORIES: 

ATTRIBUTES OF TERRITORY-HOLDERS 

Mean 
Fights/territory tenure 

AREA holder S.E. li (days) S.E. li - -.-, 
ABeD 3.6 0.26 14 15.6 1.12 14 

EF 3.0 0.60 ,5 25.4 5.08 5 

GHIJK 2.4 0.24 10 35.1 4.39 8 

TABLE 19: 

RELATIONSHIP OF FR~QUE.NCY OF TRESPASSES 1 AND 

TOLERANCE OF TRESPASSES, TO BORDER TOPOGRAPHY 

Boundary TYEe 

1. II 

Tolerated trespasses 4 (3.51) 8 (U.7~) 

Non-tolerated tresspasses 14 (66.72) 6 (42.92) 

N 157 67 

(Trespasses/N) % 13.4 20~9 

1 (Tolerated trespasses/N) % 

2 
(Non-to1era~ed trespasses/total trespasses) % 

Mean fights 
per male per day 

0.23 

0.12 

0.07 

III 

13 (24.51) 

0 (0.02) 

53 

24.5 
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main study area than on the subsidiary study area. This 

is illustrated by the following figures: 

Main Study Subsidiary Both 

Area Stud;E Area Areas 

Lose territory by fight 53.3% 23.1% 44.2% 

Gain territory by fight 76.7% 61 .5% 72.1% 
Gain or/and lose 

territory by fight 65.0% 42.3% 58.1% 

Thus, both inter- and intra- regional differences in com
petition for territories existed. 

3c. Diurnal trends in the arrival of challenging males. 

Few challengers arrived between 0500 and 1100 hours, 

00. after 1900 hours (Figure 25A). Of 20 males whose 

hour of arrival was not known, 16 arrived,during the 

day and four arrived at night. The overall percentage 

of challengers arriving during the day was 90.7%. 

4a. Territor;E dynamics. ChangeLin size and shape. 

No decreases in the size of territories occurred except 
when fighting was involved; males retained as much terri
tory as possible. The' earliest males ashore had in

distinct territories. These males varied in their move

ments and behaviour. Some lett land without attempting 

defence; some relinquished part of their "area of in

fluence" without resistance; and some left the rookery 

for no apparent reason. Male CQC's area of influence 
suffered two compressions with the consecutive arrival 

of males BS and LL, n~ither of whom he fought. He did, 

however, engage in mutual threat displays at the apparent 

borders with both those males. His movements became 



25. Upper: Diurnal trends in the arrival 'frequency 

of territorial males. 

Lower: Changes in the configuration' 

of the territory of male BCH. 
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increasingly confined to the forest behind the rookery~ 

even though he sustained no further losses of terri

tory, and he left the main study area spontaneously 

on 7 November. CQC was subsequently sighted in non

breeding areas a few hundred metres north and south 

of the main study area. The records of SC are also 

pertinent here (Figure 26). The map, of territory 1 

of SC shows his movements, and where he underwent mutual 

threat sequences with CQC. Not until 2 days after 

CQC left, did SC move into the unoccupied region 

(Figure 26B), and he engaged in a threat sequenc~ with 

NMJ as illustrated. When MrX arrived" SC gave up the 

former CQCterritory without fighting (Figure 26C), 

and his territory was further reduced after AL usurped 

part 6f it (Figure 26D). It should be mentioned that 

the old CQC territory which was used infrequently by 

SC was entered byNMJ who defended it against the 

challenging MrX. This emphasizes that the area of in

fluence of a male is defined from the point of view of 

the individual. In the case of the NMJ-MrX-SC incident, 

the presence of a different male than SC on the area 

previously held by SC, alter~d what NMJ considered as 

his "area of influence", and he ,therefore attacked MrX. 
In Figure 26, the contributions to territory dynamics 

of major changes in territ'ory size, by loss and addition 

of area as other males leave and are recruited, and 

minor changes, through tolerated fluctuations in bound

aries, are exemplified. 

Male BCH spent his first 5 days on the main study 

area in the forest, and he engaged in a few threat 

displays with NMJ and MrX during this period. He ven

tured cautiously, .and with increasing frequency, out of 

the woods onto a knoll, as indicated in Figure 25B. 



26. Changes in the configuration of the territory 

of male SC. 
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The first few times he moved out of the forest, he was 

threatened by adj.oining males, and retreated into the 

forest. He spent mor'e and more time on the knoll, 

gradually moving to its farthest point. On 15 December, 

after XR defeated and ousted the adjacent MrX, BCH 

encroached upon the former MrX territory, and gained 

a piece of land with a single female on it. Such gradual 

territorial expansion probably would not have been 

tolerated on a portion of the rookery where more females 

were present, and where territorial demarcation be

haviour was more frequent and intense. Such gradual 

expansion lends support to the idea that males habit-: 

uate to the situation of being a territory-holder, and 

increase in confidence. BCH became increasingly 

assertive, and he Came to be accepted by the adjoining 

males. 

The rugged and irregular nature of the terrain on the 

Open Bay Islands resulted in many territories being 

partially or entirely isolated from other males. The 

affect this had on interaction frequency between males 

will be considered later, but th~ overall result was 

that very few males had to defend and demarcate all 

their boundaries. Figure 27 shows the parts of the 

main study area which were impassable. Males such as 

se, LH, and NMJ had extensive boundaries in contact 

with other territories while. others(e.g. RS, PM) had 

virtually no contact with other males. The degree of 

isolation affected the degree of terri tor.ialstabili ty 

(see next se~tion). 

The size of territories decreased as the number 

of territories increased. On the main study area, LH 
. 2 

held a territory of about 100m for most of the season 

(Figures 27,28) while Band KK were forced into 



27. Relationsh'ip between impassable (black) and 

secondary major (shaded) topographical 

features, and the configuration of terri

tories on 5 December. 
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extremely small areas (Figure 28); B entered a hole 

among a mass of boulders when BR defeated him, and re

mained there for 10 days, in a space of such small 

size that it was difficult for him to turn around. 

To summarize, changes in the shape and size of 

territories were due to a number of forces: partial 

loss of a territory with or without defence; opportun

istic expansion when adjacent males was ousted; agg

ressive expansion through ousting another male; gradual 

expansion without fighting (e.g. BeH); and the presence 

of zones of tolerated trespasses (see next section). 

The latter are in states of flux of minor importance; 

the former are longer-term, with important implications 

for differential reproductive success of males, and 

appear to be due proximately and ultimately to the 

presence of females. 

4b. Trespasses and border plasticity. Boundary regions 

which were topographically well-demarcated changed 

little; poorly-defined borders tended to shift in po

sition even for a single pair of males. For the follow

ing analysis, border topography is classified into 

three major types: Type I - major irregularity, such as 

a large boulder; Type 11- topographical irregularity of 

intermediate size; Type 111- minor or no topographical 

irregularity. Only border types which were passable 

by males were included. For types II and III, "border" 

is defined as a line drawn so as to separate equally 

the records of occurrence of interacting males during 

boundary display sequences. For Type I borders, the 

clear topographical marker serves to delimit the border. 

Deciding whether a trespass was "tolerated" or not 

was difficult. If, during a boundary display, the 



28. Changes in the configuration of the territory 

male LH. The small territories of males B 

and KK are also shown (black). 
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threatened anima.l moved babk, and the threatening male 

moved forward, the trespass was entered as "not toler

ated". If no movement of the interacting pair occurred 

in a. direction normal to the boundary, the trespass 

was considered to be "tolerated". Most of the "not 

tolerated" trespassers fled readily when even weakly 

threatened by the territory-:-owner. For example, on 

15 December the following' incident was noted: 

" I chased female more than a metre into Chall terri
tory. Chall oral-snorted from 3m distant, showing no 
indication of movement toward I; I immediately turned 
and walked, whimpering,back into his own ter.ritory". 

When the trespasser showed such readiness to return to 

his own territory, even when only mildly threatened by 

the territory-owner, the trespass was considered as 

"not tolerated". 

The motivation for non-tolerated trespassing was 

almost always concerned with the pursuit or attempted 

herding of females. Table 16 shows the frequencies of 

trespasses for each of the three types of boundary. 

Three important points arise from the .tabl'e: 

1 • Tolerated. trespasses were most common over a 

poorly-defined boundary; 

2. Most trespasses were not tolerated over well

defined boundaries; and 

3. Trespasses were most common over ill-defined 

borders. 

The use of natural topography to delimit terri

torial boundaries is widespread in mammals. Koford 

(1957: 203~ observed vicunas (Lama vicugna) to commonly 

incorporate topographical irregularities into ~arts of 

the group territorial boundaries;' C. C. Smith (1968: 34) 

stated that neighbouring squirrels (Taml.a,sciurus); 

recognize a cone-bearing tree as a boundary marker; and 



roe deer (Capreolus capreolus) frequently delimit 

territories by natural boundaries (Bramley,1970: 52). 

The best analysis of the use of topography by terr 

torial male otariids is that of Gentry (1970: 15) for 

Eumetopias. He found that some boundaries remained 

unchanged in two breeding seasons, and that boundary 

changes did not occur for landmarks more than 60 cm 

in height. 
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Most territories on the main study area were 

defined at least in part by natural boundaries. The 

spatial trends for boundaries of the three classes are 
summarised in Figure 29. These facts suggest that 

male aggression is unleashed when a trespass is recog

nized, and that recognition of a trespass is facilitated 

by a topographical marker. Natural boundaries there

fore serve to clearly delimit territories, and in their 

absence boundary edges become indistinct. In comparison 

with other mammals the indistinct zone is very narrow. 

Even tolerated trespasses over Type III boundaries were 

restricted to within 1.5m (Figure 29C). 

4c. Territory abandonment. Males abandoned territories 

gradually or suddenly. Some males left their terri
tories temporarily during the warm mid-da.y, nea.r the 

end of their tenu;re, and returned in the evening or 

late afternoon. For example, BCH's records ashore 

in late summer were as follows: 

Day number of tenure Comments 

48 Leaves 1310 hours 

49 Returns 1450 hours 

51 Leaves 1100 hours 

54 Returns 2025 hours 

To return to his territory, BCH had to pass through 



29. A, B, C. Effect of topographical demarcation 

on the number of tolerated trespasses. 

The symbols represent the positions 

of interacting males during boundary 

displays. The horizorital line for 

boundary types II and III divides the 

total nl!ll1lber of records 01. interacting 

males into two. A: Type I boundary; 

B:Type II boundary;',C:Type III boundary, 
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foreign territories, where he was attacked. Even so, 

he returned twice. Male BF left his territory in mid

day on days 58, 59, 60 and 62 of his tenure, and on 

days 61 and 63 retired to the cool forest well behind 

his territory. 

NMJ and LH left their territories spontaneously, 

the former at 0740 hours, the latter at 1450 hours'on 

a hot (23.00 C) sunni day~ Both males showed unusual 

behaviour prior to leaving. They appro~ their borders 

nearest the sea, and stretched up, peering in that 

direction. NMJ did this repeatedly, interspersed with 
brief restless periods of lying down. Both'males 

sprinted in the direction of the ocean, with head 

and neck held low, as in submissive running. No male 

threatened LH, but NMJ was chased by I, and attacked 

by Chall, despite NMJ's completely submissive reaction. 

As~will be discussed in the section on analysis 

of threat behaviour (Chapter III A 5d), there was a 

steady decline in the aggressiveness score of inter

actions as tenured age increased. The qu~lity of this 

decline was much more dramatic late in the season than 

an arbitrary score could indicate. On 30 December, on 

day number 53 of NMJ's tenure, LH blatantly trespassed 
deep into NMJ's territory to herd a female. NMJ slowly 

rose, took a few lumbering steps toward LH, and sprawled 

weakly and silently while still 3.5m from LH. 
As some males abandoned their stations, the re

maining males ranged -more widely. As iri early summer, 

some remaining males,were easily intimidated. When ·LH 

deserted his territory, FO moved onto it within 60 

seconds of LH's departure. K3, seeing FO, approached 

the territory. At K3's approach, FO approached the 

border region nearest his own territory, and sprinted 

out, through his own territory, and to sea. K3, in his 



turn, engaged in a "boundary displayli, with the re

arrived MrX on 18 January from LH's old territory, 
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then immediately turned and sprinted 7m with head and 

neck low toward his original territory. K3 left 2 

days later. A third example of altered behaviour of a 

territorial male in late summer concerns BCR. After 

BCH returned from a short abs.ence (9 January), male 

TR, who had sporadically occupied inland regions 

of the main study area, re-appeared: "After a few 
minutes of tolerance, at a distance of 3 m, TR 
rushed toward BCH, and stopped short in an upright 
boundary display posture. BCH gave a submissive screech, 
lowered hiB head, and ran into the f'orestll. BeH was 

on his own territory when TR rushed. 

TerritoTial males remained ashore for periods 

varying from a few hours, to 63 days (1 = 26.1 days; 

S.E. d:: 2.98 days; N = 42). There were some indications 

that males of long tenure became less active near the 

end of their stay, but this was not quantified. There 

was no significant correlation between tenured age, and 

the ease with which a male could be deposed. Duration 

of tenure varies inversely with the intensity of inter

male competition for space (see Table 15). The effect 

of body size on ability to fast for prolonged periods 
is not known, but circumstantial, evidence indicates 

that it is not important. Male Eumetopias jubatus 

fast for up to 68 days (Gentry, 1970: 17) compared 

with a maximum of 63 days for !. forsteri, yet males 

of the former species are about four times as large as 

maw~forsteri. Male BCH was noticeably smaller than 

LH, yet they both remained ashore for 55 days before 

abandoning their stations. 
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5a. Threat cornmugication of territorial malest 

Introduction. The communication of threat between 

territorial males takes various forms. The alterna

tives available to a territorial male upon perceiving 

another territory-holder are summarized in Figure 30. 

There exists a set of features of a territorial male, 

operating on a vegetative level of interaction (see 

Tavolga, 1970: 286) which carries an 'implicit message 

of threat to other adult males. The continuum of 

behaviour between that set, and the behavioural acts 

which occur during and prior to fighting, contains the 

varied behavioural repertoire which can be constructed 

from the components listed in Figure 30. Such behaviours 

vary from-low intensity threat, near a vegetative level 

(upper part of the diagram), to high intensity threat, 

when they resemble those seen in fighting (lower part 

of diagram). 

5bi. Description: Vocalthrea1. Vocal communic"}tion 

of threat in this species is complex. Some vocalizations 

are very distinctive (e.g. whimpering), whereas others 

grade insensibly (e.g. snorts). Vocalizations treated 

below are (in order): whimpering, trumpeted roar, 
snorting and growling, and jaw clapping is mentioned 

briefly. 

Whimpering. The term "whimpering" was first used 

by Bonner (1958: 244;- 1968: 48~49) to describe a 

vocalization in !. ~zella. Judging from the descrip

tions of "whickering" in Callorhinus (Kenyon, 1960: 436; 

Peterson, 1965: 73; 1968: 33), and in A. townsendi 
. . 

(Peters6n et al.,1968: 667) the same vocalization is 

used in those species. Paulian (1964: 130) described 

a similar sound in !~ tropicalis, and Stirling and 



30. Summary of the alternatives available to' a 

male upon perceiving another male. The 

categories are not all mutually e-xclusive. 
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Warneke (1971: 232) have discussed and figured "barking" 

in A. forsteri in Australia, and in A. E. doriferus. 

Bonner I s term will be used here, because ,it was used 

first, and is the best description of the call; 

"barking" has always referred to a very dissimilar 

vocalization used by Zalophus. 

Whimpering in adult males is comprised of a series 

of "whimps", each accompanied by contraction of the 

flanks, expiration via the nostrils, closing of the 

mouth, and rotation forward of the vibrissae ( the 

corners of the mouth are pulled back in both sexes 

but this is less apparent in males). The sequence is 

thus: 

relaxation of flanks 

vibris~ae rotated forward 

mouth barely or slightly 
ajar 

nostrils closed 

contraction of flanks 

vibris~ae rotated very 
far forward 

~ . 
mouth completely closed 

nostrils slightly open 

no sound II wh imp II 

The "whimp" is often given simultaneously with, or 

slightly before, an audible expiration through the 

nostrils. Plates 24A, B illust·rates a whimpering male. 

The "whimps" are given at a rate of two to three per 
second, with higher rates associated with a greater 

degree of arousal~ Typically the, head is erect and 

nodded slightly at each "whimp"; nodding is particu

larly marked during interactions with females. The 

vocalization varies from a nasal expiratory sound, to a 

high-pitched "whimp" with no audible expiration. 

Bonner's (1968: 48) description of'whimpering in A. 

gazella with the mouth open (lIuh chff, uh chff, lih chff.~.It) 

approximates that of A. forsteri with the mouth ob~us-

ly ajar •. I beieive, however, that at least a slight 
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opening of the mouth occurs during all whimpering i'n !.. 
forsteri, which is easily overlooked. Bonner does not 

specify ~hether the mouth is opened and closed during 

open-mouthed whimpering, but implies that it is kept 

open (ibid.). I can not explain why whimpering. sounds 

bi~syllabic when the mouth is veryobviously opened and. 

shut during a series, compared with less obvious open

ing and closing. 

Whimpering is elicited by numerous stimuli, and 

some males literally whimpered whenever they moved. 

Being such a gene~alised vocalization, it is not sur

prising that it plays a minor role in highly aggressive 

encounters. Just as the visual appearance of a terri

tory-holder communicates threat on a simple level, so a 

commonly-used. vocalization can serve this purpo'se. Un

doubted instances of whimpering males inciting other 

males to threaten'them were observed. A whimpering 

male can, by his vocalization, attract the attention 

of an adjacent territury-holder, who may approach and 

engage' in a threat display. It is difficult to separate 

the effects of visual and auditory stimuli in such cases. 

Males whimpered most intensively when actively herding 

females, and since males reacted most aggressively to
ward males herding or otherwise involved with females 

(see section v, below) the association between the ~ocal

ization and the female-involvement situation may have 

served .to transfe:r a threat-ind,ucing quality to the 

vocalization itself. Another common'context when whimp

ering was involved in elicitiIl;g threat was when a male 

who was involved ina boundary display would start 

whimpering prior to facing-away or leaving the inter

action. Frequently, the other male would immediately 

swing or lunge at the whimpering animal. As discussed 

below, .the action of a male starting to leave the site 
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of a boundary display or starting to relax during such a 

display frequently elicited a swing or lunge from the 

other male. Whimpering was indicative of imminent 

leaving, and of lessened aggression, and was concomi

tant of relaxed posturing. As was the case for males 

involved with females, whimpering may have represented 

or/and been associated with a stimullJlS situation which 

evoked threat from an adjoining male; whimpering 

itself is an unlikely object of threat display. 

Trumpeted roaring. I have retained the description 

of Peterson (1965: 70; 1968: 27) for a call used by 

Callorhi.nus terr i torial males, because of the simi-· 

larities in gross physical characteristics, and in con

text, and to prevent the burgeoning of descriptive terms 

which may apply to homologous elements. The use of this 

vocalization in different species of Argtocephalus 

has been summarized by Stirling and Warneke (1971: 238) 

(they term it the "full threat ~all"). They question 

whether the call is used by!. tropicalis, but the des

cription given by Paulian (1964: 95) leaves little doubt 

that it is. Stirling (1970: 772) described two vocal

izations of males on the Open Bay Islands: the "low 

intensity threat call", and the , .. tchoke call". I did 

not hear these vocalizations given separat~ly; a typi

cal trumpeted roar started with a "gnnn-gug-gug-gug ••• " 

(as described by Stirling, ibid.), with the interv,ls 

between the "gugs" decreasing in length, and the call· 

becoming increasingly more highly-pitched. This is 

similar to that described for Australian !. forsteri 

(Stirling and Warneke, 1971: 228). The trumpeted roar 

varied in length and physical characteristics between 

males, and ~ll males on the main study area who used 

the call could be identified by this vocalization 

alone. The loudness and frequency of use of the call 
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varied directly with the degree of aggressive arousal, 

but some males never ,used the call. It was given in a, 

variety of situations: long-distance visually oriented 

threat toward a wandering SAM; during or after a 

boundary display; and even during some interactions 

with females. It was usually given from an upright 

posture (Plates 10A, B), or from a prostrate position, 

with the head lifted clear of the ground, but was never 

associated with a slow turning of the head, as des

cribed for Callorhinus (Peterson"1965: 70). The sounds 
of fighting males, or of other males trumpet-roaring, 

sometimes elicited trumpeted roaring from males who were 

visually isolated. 

Quality, duration, and frequency of use of the 

trumpeted roar differed among males. B had a very 

shrill call, with almost no preceding "gnnn-gug ••• " 

series; eQe had a deep, throaty call; with an extensive 

preceding "gnnn-gug ••• " series; se had a call inter

mediate between Band ege in the characteis mentioned, 

which was exceptionally 'loud when he was aggressively 

aroused (When males used the call when aroused, the 

"gnnn-gug" prefix was shortened, and, the latter part 

of the cali was louder). The mean duration of the 

trumpeted roar was 1.4 seconds' (S.E. =' 0.03, N = 108)' 

and signifi?ant differences in length of the call were 

'detected among five males (Table 17). Variations in 

the characteristics of this call are striking, and may 

facilitate individual rec6gnition among territory

holders. However, some males never (or very infrequently) 

used this vocalization, indicating that its use is. not 

a necessary correlate 'of territorial status. Individual 

variations ,in the characteristics and contexts of use 

of the trumpeted roar weaken the efficacy, of the call 

in unambiguousiy communicating 'aggression for a nar:row 



TABLE .p: 

DIFFERENCES IN THE DURATION OF THE TRUMPETED ROAR FOR 

5 }fALES (SNK MULTIPLE RANGE n:ST). 

MALE !n1:! ...2Q LH MrX BS ----
- 2 Y 1.6 ..,.- 1.5 1.4 1.2 1.1 

NMJ 1.6 

SC 1.5 0.1 

LH 1.4 0.2 0.1 

MrX 1.2 0.4] 0.3 0.2 

BS 1.1 0.5] 0.41 0.31 0.1 

1 P< 0.05 

~ean duration (seconds) 



range of motivation. 

When the trumpeted roar was used in prolonged 

sequences, it was generally associated with a recent 

fight. The most striking use of the call was prior 

to impending fights or following the establishment 

of a new male. In the former instance, the males 

involved in the fight use the call most. In both 
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cases, other territory-holders give the call sporad

ically, acting on visual stimul~i (the challenging male, 

fighting males) or auditory stimuli (trumpeted roars, 

sounds of fighting). Proximity to the challenging 
male did not noticeably affect the frequency of use of 

trumpeted roars by defending males. A greater number 

of calls was sometimes given'by challenging males but 

this was not universal. Hence, although the degree of 

aggressive motiv.ation modifies the loudness· and frequency 

of use of the call, individual differences in its use 

are most important. Within a 3-day sampling period, 

(approximately 2 hours per day) in which all trumpeted 

roars were noted, the counts for five different males 

were: 0,7, 18, 36, 63. These counts include only 

spontaneous and response (to other trumpeted roars) 

vocalizations. 
Apparently spontaneous trumpeted roaring usually 

elicited a response from other males. Rarely were two 

vocalizations given concurrently; it was usual for a 

male.to respond after another male had called. Visual 

communication and proximity of the males were not 

essential part~ of such bouts of. trumpeted roaring. On 

10 November, the following sequence was recorded (figures 

in brackets refer to time elapsed between calls): "C 
trumpet-roars, NMJ ditto (10 secs» BS ditto, SC ditto 
(60 secs) BS ditto (3 sees) BS. ditto (27 secs) NMJ ditto 
(30 secs) NMJ ditto (11 secs) C ditto (45 secs) NMJditto 
(30 secs) NMJ ditto. All males out of slght of one another." 



In this sequence, what started as an apparently lone, 

spontaneous call resulted in vocal participation 
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by four males. In early summer when it was quiet, males 

occasionally responded to trumpeted roars given as far 

away as a hundred metres. 

Seasonal trends in the incidence of trumpeted 

roars in interactions between territorial males are 

shown in Figure 31. The period from day-blocks 6 to 12 

was characterized by low frequency of use of the call, 

but there were no consistent trends in its use. In

dividual indentity of the vocalizing males was respon

sible for the erratic trend. The total frequency of 

use of the trumpeted roar was highest in early summer 

(combining spontaneous and threat contexts), and de

creased steadily until day-block 10, after which 

frquency of use rose. The initial period of decline 

was attributable to a decline in the frequency of use of 

the trumpeted roar by individual males, and was not 

due to recruitment of males who used the call rarely. 

The increase in late summer was due to recruitment of 

some very vocal males. The trumpeted roar in !. tropi

calis is characteristic of the early summer (Paulian, 

1964: 95). 

Trumpeted roars were given spontaneously, in res

ponse to the sounds of fighting or interacting males, 

to threaten SAMs and territory-holders, before and after 

fights, before, during and after some boundary displays, 

and for bluff. Two incidents were recorded in which 

large SAMs trumped-roared at territD~ial males from a 

distance, but who fled upon being approached by them. 

The call was frequently heard among the wintering males 

at Kaikoura in March 1971, given by large males to-

ward other large males passing by. Thus, the vo~alization 



31 • Seasonal trends in the percentages of threats 

toward territor~al males andSAMs by terri

tory-holders, in which trumpeted roars were 

given. 
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is used among territorial males in general threa-t con

texts, is loud and repetitive when a male is aggressively 

aroused, and is given over varying distances. Its use 

in sp'ontaneous contexts and in answering distant 

and invisible callers probably serves to advertise 

the presence of the calling male, in a rough breeding 

terrain with restricted visibility. 

Snorting. Sudden expiration of air through the 

mouth or/ and nose is a common vocalization. Although 

nasal snorting and oral'snorting blend into one another, 

they are distinctive in some contexts. 
Nasal snorting is a sharp, sudden expiration of 

air thr'ou~h the nostrils. It was given by advertising 

challengers, and by territory-holders who suddenly 

becamea;ware of a challenger, The effect of a load 

nasal snort on territorial males is remarkable; all 

within hearing distance become upright and, alert at 

once. The snort may be single,ora series of two 

to three may occur very rapidly, apparently from the 

same volume of air. Such multiple snorts are usually 

indicative of high threat directed toward a challenging 

male from some distance. Single and multiple nasal 

snorts also were given during some interac'tions at close 
quarters. During mutual upright broadside sequences, 

for example, nasal snort exchanges were not infrequen~, 

but they lacked the explosiveness and clarity of those 

giveJ;.l when a new male arrived ashore •. I was frequently 

alerted to the presence of a strange male by a volley 

of nasal snorts given by various males, almost to the 

exclusion of ~ther calls. At such'times, there seemed 

to be a peculiar tension in the air, broken only by the 

explosive nasal snorts. 

Weak nasal snorting was occasionally heard preceding 
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a ~ush toward an encroaching neighbour, during pauses 

in a boundary display, or from a prone oriented po

sition at close range. 

General snorting will her~ refer to the combined 

use of nasal and oral expirations, or only oral ones. 

The snort most unlike the true nasal snort is a gut

tural cough snort, which appeared to be predominantly 

oral. It was of weak aggressive intensity, and was 

given with a je~k of the head toward bothersome pups 

or wekas (Gallirallus australis).. A "guttural cough" 

is used for threat in !. townsendi (Peterson et al., 
1968: 671). General snorts occur in many situations. 

Males usually snorted before or/and, during an approach 

to a nearby male, when startled, when lean-posturing 

at another male, or when assuming an upright oblique 

stare posture during a boundary disp~ay. Snorts 
accompanied all head feints, lunges, and swings 

during clo~p interaction~,and were given' by both 

interactants almost simultaneously (this is a conse

quence of the use of snorts in any fast action move, 

whether swinging, or moving away from a swing). General 

snort exchanges occurred from upright broadside postures, 

and lunge-sprawls wele accomp,anied by loud snort:,. 
Despite the latitude of use to which snorts are 

put, they have an i~portant;communicatory function. 

Such has been suggested for the boundary "puffinglt of 

Callorhinus males (Bartholomew, 1953:484), described 

as Ita harsh, panting noise, a sharp exhalation repeated 

in rapid succ~ssion several times with diminishing volume" 

(Peters~n, 1965: 74) (Peterson, 1968: 34 illustrates 

a Callorhinus bull giving a boundary puff, clearly show

ing the open mouth). 

A necessary correlate of expiration is inspiration. 



91 • 

When bulls swing or lunge, they snort on the i'Ort-lard 

action, and inhale in a guttural tone during·the re

traction.phase. This is a clearly audible sound? dis
tinct from a snort. The guttural inhalation often also 

preceded a 'swing, but this was in cases of repeated 

swinging: 

snort - inhale - snort 

etc. 

swing - retract - swing 

Stirling and Warneke (1971: 232) described a call which 

they termed the "adult male guttural challenge", for 
Australian!. forsteri, !. gazella and !. E. doriferus. 
This is apparently what I have termed the snort, associ
ated with a guttural inhalation. 

Growling. Growls have low energy content, a.narrow 

frequency range, and are of a continuous nature, and 

subserve the functions of distant threat poorly (Marler 

and Hamilton, 1966: 420). When males postured during 

boundary display sequences, they growled almost con

tinually. One morning while I. was walking behind the 
main study area, BCH looked at m,e and growled. XR, 3m 

distant, looked at him, trumpet-roared, then both males 

approached th,e boundary separating .their territories, 
and engaged in a boundary display.' Growling varied 

in quality. Very deep, guttural growls could occur on 

both inspiration and expiration. In latter stages of 

prolonged boundary displays, or during low intensity 

boundary displays, growls were often a continuous "U- U- U ":' 

u-u-hl! sound, of varying pitch, but tending to be gut

tural. A "low roar-like growl" has been reported for 

Australian!. forsteri and !. gazell! (Stirling and 

Warneke, 1971: 232), but no mention was made of the con

text in which it was used, so it is /difficult to know if 
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it refers to the same call. 

Jaw-clapping. A single male (AS) frequently 

showed a .curious behaviour after boundary displays. It 

consisted of a rapid (one to two times per second) and 

repeated opening and forceful closing of the jaws, which 

produced a distinct IIfawp!1! at each closure. An iden

tical behaviour pattern was frequently shown by females 

and pups during intense agonistic encounters, but no 

other adult male ever used it. 

General. Noise resulting from rapid locomotion 

al~~ted other animals,but there was no evidence to 
suggest that such activities were used to communicate 

threat. 

Summary. The vocalizations described form an in

tegral part of the threat communication system of terri

torial males. Vocalizations of most restricted contexts 

are the loud nasal snort (single and multiple) and, 

because of its short e.ffective range, the growl. 

Trumpeted roaring is a generally aggressive vocalization; 

used at short and long distances, and not necessarily 

oriented toward the evoking stimulus. Whimpering is 

given during interactions with females, and probably 

. functions on a simple level ofadve.rtisement. Snorting 
is an accompaniment of diverse threat movements, and·.is 

probably an important-and inseparable component of close

up interactions, especially boundary displays. 

5bii. Olfactory threat. An early report of anal glands 

in eared seals has never been substantiated (Frechkop, 

1955: 296). Recently, J. E. Hamilton (1956) has re

vived the possibility of a pheromone in male otariids, 

and researchers on Callorhinus (Peterson, 1965: 81; 
1968: 33) . and Eumetopias (Gentry, 1970: ·10) have suggest

ed that olfactory communication amo~g territory-holders 



may exist. The former author did not specifically 

suggest that the boundary "puff" may convey such in

formation; the latter author did. Pinnipeds have re

duced olfactory Lobes in comparison to terrestrial 

carnivores such as bears (Fish, 1898: 87), which are 

better developed in otariidsthan phocids (Harrison 

and King, 1965: 136). 

93. 

Upon disturbing large SAMs and adult males in the 

forest behind the rookery, I have noticed a musky scent. 

Whether this odour is carried by their breath, or re
leasaielsewhere on their body is impossible to say, but 
the breath of a large male is very strong-smelling at 

a distance greater than 2m. The snort which carries 

the breath has the potential to carry a message, since 

the distance between two males interacting over a border 

region is normally much less than 2m. It must be 

stressed however, that boundary display ~equences differ 
in different species of otariids. Both Callorhinus and 

Eumetopias males use a type of lunge-sprawl during the 

early phases of boundary displays, which is accompanied 

by oriented expiration toward the interactant. This is 

not so for !. forsteri. 

Male otariids use their sense of smell in investi
gating females, and females and pups use their sense 

of smell in identifying one another. 

On a number of occasions, SAMs were seen swimming 

toward shoreline territories and rearing up out of the 

water, ~ooking up the gut with nostrils flared. One 

challenging male sniffed some rock surfaces in an 

established territory before entering int.o a fight with 
i 

the territory owner, and once a male was seen to sniff 

extensively a rock surface used for numerous boundary 

displays with an adjoining male, and across which 

numerous minor (tolerated) trespasses had taken place. 
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In summary, large male !. forsteri have a moder

ately developed sense of olfaction, they have an odour 

which is not apparent in females, pups, or small males, 

and they may use their olfactory ability and scent to 

exchange threats with other males. No postures which 

could be construed as marking postures were seen, and 

no locations on frequently demarcated boundaries were 

commonly used as rest spots. It seems unlikely that 

bulls actively mark their boundaries. A recent dis

cussion of scent-marking in mammals emphasizes the 

use of pheromones in communicating aggression (Ralls, 

1971 ). The use of close proximity of bodies and oral 

expirations to communicate threat by olfactory means 

in !. forsteri" is likely. 

Shiii. General descriptions of threat. Distant threats: 

visual conspicuousness and ~E£oaches. Upon perception 

of another male, ~ male may do nothing, or vocally or/and 

visually threaten. The simplest visual threat is to 

beco~e conspicuous without vocalizing. In one instance, 

BCH was whimpering and moving slightly on his terri-

tory near the LH-BCH.boundary. LH, 8m distant, rose 

silently and sat upright, staring ,silently at BCH. 

BeH looked at him, immediately stopped whimpering, and 

with head and neck lowered returned to deeper within 

his territory. Most commonly, long distance non-moving 

visual threats were accompanied by one of the vocal

izations discussed. 

An approach towards the stimulus carries an implicit 

threat message. Part-way approaches sometimes caused 

the receiving male to retreat. Sequential part-way 

approaches result in the proximity of the two males, 

as do non-stop approaches. Non-stop approaches vary 

from a slow walk to a sprint. Wliimpers are commonly 
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given during slow approaches, whereas sporadic snorts 

occur during fast approaches. Exaggerated side-to
side neck~swinging was sometimes used during a slow 

approach, but is not mechanically feasible in a rapid 

approach ,( see description of Zalophus locomotion in 

Peterson and Bartholomew, 1967: 7, and of !. tropical is 

locomotion in Bonner, 1968: 41). Normal, not leisurely 

walking (see Bonner, 1968: 41) was the typical mode 

of progression during a walk approach. 

Distant threats: full neck displa~. Stirling (1970: 

769-770) invoked a communicatory function for what he 
termed a "full neck display" in !. forsteri in New Zealand, 
and,noted that wintering males would sometimes "sudden-

ly wake for no obvious reason'and give the full neck 

display for 15 to 20 minutes!! (ibid~. He also suggested 

that there was a sexual diffepence' in'the use of the 

posture (ibid.). Paulian (1964:_ 18) remarked on how 

visually conspicuous were males of !. tropicalis in 

upright posturES;~:because of their bright yellow chests 
and throats. Because 6f these reports, I attempted- to 

determine whether there was a sexual difference in the 

use of the upright rest posture. Klopfer and Hailman 

(1967: 38) define display as lIa behaviour p~ttern whos'e 
primary biological function is communication. 1I Their 

definition will be adhered to here. 

~se of the upright rest posture (which was com

prised largely of "ful~ neck displays" as:described by 

Stirling (ibid.)) was about the, same for males (17.6% of 

50,489) and 'females (18.5% of ,2,689). The context of 

use, of a behaviour pattern can determine whether it is 

used as a display, (see W'. J ., Smith, 1963; 1965; 1969). 

In the context of rest, the "full neck display" can not 

be considered as a display specific tomales. In the 



following descriptions it will be shown that there is 

a context which renders the posture a display. 

96. 

Close-up threats. When in-proximity males may 

interaet in numerous ways, which fall into one of three 

main categories. Males may: 

1. Assume a posture not oriented to the other 

male; 
2. Orient to or/and posture at the other male; 

3. Walk along that region of the territorial 

boundary. 

Close-up threats: Non-oriented displa~s. The first 
group is characterized by a lack of orientation of body 

and head with respect to the receiving male, although 

the emitting male may regard him out of the side of his 

head. Plate 12C illustrates a pair of males, the near

est of which is clearly in an upright broadside' posture. 

The male in the background i~ in essentially the same 

posture, but with. the posterior portion of his body 

obliquely oriented. The terms "broadside" and oblique" 

will hereafter refer to the orientation of the head and 

neck, except where noted. Both males in Plate 12C are 

classified as "upright broadside". For this class of 

behaviour, the terminology indicated in Figure 32A applies. 
Such broadside postures were a mild form o£ -threat, 

"reminding" the receiver of the presence of the emitter • 

. When one .male was near a boundary, the adjacent male 

would frequently hurry OVer and assume an upright broad

side posture 2 or 3m distant, and a'ccompany it with a 

snort or no vocalization (~acing-away following certain 

threat displays put males in similar postures, but again, 

the context determines the communicatory function of the 

posture). Plate 12A illustrates a male (near the top 

of the picture) in an upright broadside posture which 



32. A. Terminology for the orientation of, emitter 

to receiver. Arrows indicate the orien

tation of the emitter. O-oriented; b

broadside; oriented away. 
B. Movement of head and neck of male during 

lunge with head and neck. 
C. Movements of the head and neck of the male 

on the left, Plates 17B,C. 
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12. A. Parallel broadside given by a male 

(background) following a boundary 

display. The lower male is res

ponding to a threat by the terri

torial male visible beneath the log. 

B. Relaxation of parallel broadside by a 

male (background) when the receiving 

male has turned his attention 

elsewhere. The males in the lower 

part of the photograph are threatening 

one another with snorts and proximity 

of faces over a territorial boundary. 

C. Males in mutual upright broadside 

postures. 





was maintained following a boundary display with the 

male in the centre. Note how, Plate 12B, the 

displaying male's posture has relaxed, coincident 

with the receiving male's turning away to interact 
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with the male shown in the lower part of the photograph. 

In only two of 80 incidents was a nose-up orientation 

of the head used; normally the head was tilted to' vary
ing degrees, but less than vertical. Plate 13B shows 

a male in a nose-up broadside posture following a 

boundary display sequence. The few observationsbf 
obliquely oriented upright displays toward (three) and 

away (two) from the receiver suggests that these are 

modifications of the upright broadside posture. 

Broadside upright postures were frequently main
tained by one or both males following a boundary dis

play sequence, and individuals spent up to 30 minutes 

in this posture near the site of the boundary display. 

Similar in context to the broadsiie upright posture 

was the broadside prone posture, initially entered in 

my notes as the "broadside flop" because of the manner 

in which mal~s assumed the posture. These were re

corded only 11 times. 
Close-up threats: boundary display.. The second 

class of close-up behaviours varied. The most common 

is the so called. "boundary display" (in the terminology 

of Peterson, 1965: 75). This term will here refer to 

the entire complex of body movements, vocalizations, 

and visual components. Usually, boundary displays were 

instigated by one male, but were sometimes started 

mutually. Typically the instigating male approached 

the border, stopped abruptly, and entered into an oblique 

stare posture (see below) or a leaning posture. There 

was a continuum of leaning postures, which varied from 



13. A.Head-and-neck swinging down by a male 
(right) toward an adjacent territory-

holder aCrOSS a boundary. 

B.Fu11 neck display by male (left) 

following a boundary display. 





that shown in Plate 13A, resulting from a rapid down

ward swing of the head and neck, to a lean barely 

distinct from an upright oblique stare posture. The 

initial posture is characteristically more extreme 
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in its angle of lean than that assumed once the re

celvlng male reciprocates~ Therefore, a rapid partial 

lifting or/and re.iraction of the head occurs as soon 

as the receiving male responds. It is apparent from 

Figure 32B that there is a considerable horizontal 

component in the direction of the other male, as well 
as a vertical component, when a deep leaning posture 

is assumed. Consequently, the retraction/lifting of 

the head and neck lifts the face up and away from the 

other interactant. The initial lean postures appear 

always to be accompanied by a snort and followed by a 

prolonged growl. Full lean postures (e.g. Plate 13A) 

occur at a minimum distance of about 1m between males; 

the smaller the inter-male distance, the less inclined 

is the initial lean posture. 

The reactions of the receiving male vary from 

none, to full participation in a boundary display. The 

responsiveness of the receiving males was dependent 
upon the context (see section vi, below). The initial 

reaction of a male postured at is to likewise Ifosture, 

but inevitably the ~esponse is one characteristic of the 

subseque!J,t boundary display sequence, and is not a lean 

posture followed by retraction. For an impending 

boundary display sequence on level ground, the reacting 

male (M2) quickly assumes an upright body-oriented, 

nose-up posture, often accompanying it with a feint 

swing. Just as for the initial action of' the insti

gating male (M1), a snort accompanies the a_ction. Simul= 

taneous with the reaction by M2, M1 lifts and retracts 



his head and neck, and the two animals assume rigid 

upright postures, staring at one another obliquely 
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with open ~ouths and snouts tilted up. Growls are 

given nearly continuously. The longer a sequence lasts, 

the more likely it is that postures of the males will 

relax, or that an interactant will start to turn ~way. 

Plate 15 illustrates the decreasing rigidity of postures 

as a sequence progresses. In Plate 15A, both animals 

are leaning, particularly the one on the left, with open 

mouths and oblique stares; they were growling continu

ally. In Plate 15B, both males start to retract their 

necks, and their mouths are only slightly open. By 

Plate 15C, the male on the left is completely retracted, 

arid the male on the right is in a parallel face-away 
'. 

position. Most sequences were not so regul~r in the 

orientation of the males, the relative heights of the 

interactants, and the manner in which the sequence was 

terminated. Som~ of the variation in the orientation 

of the head of the interacting males is shown in Plates 

16A, B. When the interactants are not on level ground, 

either or both tend to compensate for the difference in 

height by lowering their head and neck, or stretching 

up. Different methods of compensation are illustrated 

in Plates 14, 16C, ~, 17, and 19A. Plate 14C was taken 

a few seconds after 14B, and shows how the interactants 

tend to maintain similar heights even when the cause 

for the inequality is postural, rather thantopographi

cal. The advantage of height during fighting has been 

discussed, and it is not surprising that just prior to 

or after a fight, males do not often adhere to the gen

eralizations for· boundary displays •. There are probably 

both intimidatory and strategic values in.using height 

in pre- or post- fight communication, such as in Plates 
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14. A, B, C. Boundary display sequence, 

illustrating the maintenance 

of orientation and equality of 

height by the males. The male 

on the left has followed the swing 

of the other male (A-B), and ad
justed his height posturally (C). 





15. A, B, C. Boundary display sequence, 

illustrating high intensity 

threats (A), retraction of 

the heads and necks by both 

males, with closing of the 

mouths (B), and facing-away 

with closed mouths (C). 





16. A, B. Orientation of the face during boundary 

displays. The degree to which the 

mouths are open is typical of the 

main part of a boundary display. 

C, D. Maintenance of inequality of height 

during high intensity threats prior 

to fighting. The lower males are 

reluctant to engage in a fight at 

such a topographical disadvantage. 





17. A, B, C, D. Boundary display sequence. The 

sequence had started to enter a 

low intensity phase (A) when the 

male on the left rigidified his 

posture and re-oriented, eliciting 

a re-orientation by the other 

male (B). When the male on the 

right swung again, the other male 

retracted his right fore-flipper 

(C), and the interactants then 

showed relaxing postures (D) 

(continued on following plate). 
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16C, D. The threats shown there are'not boundary dis

plays in a strict sense, but are high intensity threat 

displays. 

During many boundary display sequences, one or 

both males is liable to lunge at, swing at, or cont~ct 

the other animal. The most common stimulus for such 

behaviour is ~he turning away or relaxing of one of the 

pair, especially when that male does so to interact 

with a female. Swings and head feints are commonly 

observed in many sequences, however, with no obvious 

5timulu5. The ma.le a.ttempting to "refre5h" a boundary 

display frequently assumes one of the lean postures 

described above, or rapidly swings his head and neck 

horizontally. Both these brusque threatening move

ments are accompanied by a snort. Just as at the 

start of an interaction, the response of a male to 

these moves is to:i~gidify his posture, and make more 

intensive his threat. If the males are still in proxi

mity when the initial threat movement occurs, then the 

movement is usually a lateral swing o~ the head and 

neck, or a rigidifying of the nose-up stare posture, 

with louder or further grgwling. The photographic 
sequence in Plate 26 illustrates these points. In Plate 

17A, the interactants are starting to relax. The male 

on the left has a closed mouth, and the angles of the 

males' snouts, relative to the ground, are about 45 0
• 

In Plate 17B, the male on the left has just re-oriented, 

with stiffened and extended neck, and a snort, which 

causes the male on the right to orient his head more 

directly, and increase the angle of his snout relative 

to the ground. 'Plate 17C was taken immediately after 

the male on the left had taken a short swing in the 

direction of the other male (Figure 32C). Note that: 
(1) the male on the right maintained about the same 
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angle of orientation of his face relative to the male 

on the left and (2) the male on the right partially 

retracted his foreflipper on the side to which the male 

on the left swung, (see reference to flipper avoidance 

movements, in the section'on fighting). A sequence 

clearly illustrating the horizontal nature of the 

swing shown in Plates 14A, B. From an upright ob-

lique stare posture, the malw on the right swiftly, 

swung his head down and across. Note that the male 
, 

on the left' has not only followed the direction of move-

ment, but has also acccm:nroated to the lower height. 

The third main fast-action component seen in bound

ary displays is used almost exclusively to freshen dis

plays. It is not surprising that it is essentially a 

leaning type of posture, which assumed the quality of 

a lunge because the neck was fully extended in the di

rection of the other male. Between Plates 19B and C, 

the male on the right had started to relax and face 

away. The male on the left brought his face down 

sharply, to orient directly with an open mouth and gen

eral snort in the direction of the other male. Again, 

in Plate 20, the stimulus of one male leaving the scene 

ofa boundary display, even though during the facing

away phase,evoked a neck-extended oriented lean and 

snort from the other interactant. Between Plates 21 A 

and B the male on the right had started to move away_ 

The male in the pool rapidly lunge-extended his neck 

with an open mouth and snort toward the departing male. 

The forward component of the action is apparent. 

Facing-away describes the deliberate, moderately 

slow, turning away of the head (usually to about 900 

from the other interactarit) from an interaction. This 

behaviour occurs at intervals during prolonged boundary 
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display sequences, and near their termination. It 

normally occurs concurrently with a relaxing and 

retracting of the head and neck near the end of boundary 

display sequences (Plates 15, 17-18). When males are 

at different heights, the compensation made throughout 

a boundary display is usually least at this stage. 

(Plate 18). Note that parallel orientation of the 

faces is maintained in Plates 18 B, C, and that the 

males continue to look in the same direction. This 

was usual~ Plate 20B shows the less common alterna
tive of facing in opposite directions. Facing-away 

sometimes assumed cruder forms, as, for example, the 

turning away of the entire body. Tongue-flicking-

the extending and retracting of the tongue - often 

occurred during facing-away, or after a boundary 

display sequence. 

Close-up threats: lunge-sprawl. The lunge-sprawl is a 
distinctive behavioural act occasionally evoked for 

purposes of instigating or refreshing a boundary dis

play. It is a vigorous lunging action with head and 

neck extended toward the receiving male, resulting in 

an oriented,prostrate posture, with the head lifted 

just ~lear of the ground ·(see Figure 1~a in Peterson, 

1968: 34). It is always accompanied by an open mouth 

and snort. Plate 13A illustrates a deep lean pasture 

which differs from a lunge-sprawl in a number of 

characteristics. In a lunge-sprawl, the body is 

thrown forcefully o,n the ground, with fo:reflippers 

splayed out and body weight resting on the ventum, the 

whole action being accompanied by a noticeable forward

component. In contrast, a lea~ posture is essentially 

a rapid lowering of the head ~nd neck fro~ an upright 

posture, which can be re-assumed by raising the head 

and neck. Here, the body weight rests on the belly 



18. A, B, C. (concluded from preceding plate). 

Termination of boundary display 

sequence, showing inequality of 

heights in low intensity phase, 

and tendency for facing-away males 

to look in the same direction (B, C). 





19. A. Males engaged in boundary display, showing 

postural accommodation of higher 'male to 

the lower. 

B,C.Portion of boundary display, showing ~n 

oriented, open-mouth,threat directed,at the 

withdrawing male. 





20. A, B, C. Termination of boundary display, 

illustrating full-neck display by 

male on right, and lunge by male 

toward withdrawing male (C). 





21. A, B. Terminal end of boundary display. 

The male on the right is in a 

relaxed, closed-mouth attitude 

(A), :then starts;~to withdraw (B), 

thereby evoking a lunge by the 

o.ther male. 
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and foreflippers (see Plate 13A, where the throat 
and upper chest of the 

clear of the ground). 

usually accompanied by 

displaying male are supported 

Also, the lunge-sprawl is 

a louder snort than that 

accompanying a lean posture. The lunge-sprawl was 

observed year-round in various age,classes of males, 

and in various contexts. For this reason, it will 

be considered as a component separate from the boundary 

display, even though they frequently occur in associ

ation. Judging from its vigour, the loudnes's of the 
associated snorts, and its use to threaten challenging 

males passing near a male's border, the lu~sprawl 

as used by territorial males is a more aggressive 

display than. the various leaning postures. 

Close-up threats : orientation. The mildest form 

which a close-up threat can take is simple orientation. 

I have seen territorial males lying prostrate across 

the border from one another, oriented and with their 
noses separated by less than 10cm,but showing no 

other threat behaviour. A bri~f snort exchange occur

red from the positions in Plate 12B, but neither male 

attempted to :ii:x3tigate a more vigourous interaction. 
Close-up threats: parallel walk. The last group 

of clo~e-up threat behaviours observ'ed between terri

torial males is. characterised by the "parallel walk". 

One or both interacting males may enter into the walk, 

which is carried out parallel to a boundary at close 

range to the other male. If both males are involved 

they walk parallel and opposite to one another, in the 

same direction along either side of the border. In 

instances where one male had started a parallel walk, 

the other male hastened to catch up, then slowed his 

pace to match that of the other male. Parallel walking 
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males do not orient to one another, but walk slowly, 

swinging their heads and massive necks rhythmically 

and silently from side to side. Plate 22A pictures 

two males about to start a mutual parallel walk, and 

Plates 22B and 22C illustrate lone parallel walks, with 

the other males looking on. The walking males in the 

last two photographs were patrolling their boundaries 

following the establishment of the other males. Mutual 

parallel walks frequently occurred after boundary dis

play sequences, when one male turned to leave the site 
of interaction, and the other would immediately leave 

his post to mimic the movements of the first, with neck 

swinging exaggeratedly. Other mutual parallel walks 

commenced when a, male happened to be moving along a 

territorial boundary for no apparent reason, and the 

adjacent male rushed to catch up and join in. Boundary 

display sequences often occurred at both ends of a mutual 

parallel walk. Single parallel walks were leSS commonly 

observed, and typically started when one male was in

active near a boundary. The adjacent male would some

times rapidly approach him, then turn aside, or con

tinue (depending on the angle of approach) with a para
llel walk opposite him. 

Facial expressions.' Various facial expressions 

were used during close-up interactions. The most striking 

expression is the open mouth. In boundary display se

quences, the mouth was open most of the time, and tended 

to close as the sequence progressed (unless the sequence 

was refreshed). Although a slightly ajar mouth might 

therefore be considered as less aggressive, this de-

pends on the associated posture. The most aggressive 

posture used in the boundary display is the nose-up 

oblique stare with mouth nearly closed. In Plate 23A, 

the male has 'his mouth almost closed. This photograph 



22. A. Commencement of a mutual parallel walk •. 

Note that both males are whimpering. 

B, C.Lone parallel walks along newly-defined 

borders by males who had lost part of 

their territories through fighting, 

to the receiving males. 





23. A-E. Facial expressions of a male during a 

boundary display (see text). 
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was taken immediately after the males .had engaged in 

a flurry of bites. Note the tension in the male':s neck, 

apparent from the hunch in his neck. The male's face 
is contracted, and moustachial pads expanded. Plate 

23B is in contrast to 23A, in that the animal has his 

mouth more obviuusly open. In Plate 14 is pictured a 

male engaged in a boundary display. Note the ~radation 

in the degree to which the mouth is open, and how 

obviously flexed the male's neck is in 14A, C which 

are the most aggressive pos~of the five photographs. 
It is unlikely that facial contraction and expansion 

of the moustachial pads subserve visual threat. Just 

prior to nasal snorting, males expand the moustachial 

pads, and they may retain the expansion for up to a 

second before expiration. Contraction of the facial 

muscles results in moustachial pad expansion, and a 

decrease in the degree to which the mouth is open. 
Such facial contraction occurs in threat postures 

during fights, and its correlates during boundary dis
plays are explain'able as II serviceable associated habi ts" 

(Darwin, 1904: 28). As an interaction becomes less 

intense, the closing of the mouth is a reflection'of 
decreased aggressiveness. Associated with it are a 

relaxed face, and generally relaxed postures~ 

5c. Discussion: communication of threat among ~H!1-males. 

As Tavolga (1970: 291) points out, a receiver may use 

more sophisticated means to comprehend a message, than 

does the sender' in emitting that message. For example, 

the physical characteristics and location on·the 

breeding rocks ' of a male during the breeding season, 

are sufficient to characterize an animal as having the 

status of territorial. male. This is the simplest form 

that c.ommunication can take, 'and is what Hediger -(1950: 8) 
.... , 
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referred to as Il s tatic-optical" territory demarcation. 

Combining components of threat in various ways 

could alter the arrangement in Figure 30. For exampl~, 
a silent, prone, visually oriented male at a distance is 

considered as not communicating in that diagram. If 

such a male vocalizes, is he only vocally threatening, 

and thus generally advertising his perception of the 

stimulus, or is he providing cues for visual locali

zation for the receiver, such that the latter receives 

information via a greater number of channels? These 
alternatives can be considered diagrammatically as: 

Emitter: 
I 

Vocal 
II 

Vocal 
III 

Visual Vocal 

+ 

Visual 

Receiver: Hears Hears - Looks -"" Sees Hears+Looks~Sees 

Situation I is the simplest, and assumes no visual input 

of information. The second situati9n depicts a transfer 

to a different sensory modality. In the last case, the 

effects of vocal and visual stimuli both operate. It 

is likely that both sensory modalities can be used con

secutively, simultaneously, or independentlY.,For the 
example in question, there is little likelihood that a 

potentially receiving male could detect the difference 

between open and closed eyes at any great distance, but 

the message "territorial male prese.nt" would be trans

ferred even in the absence of such information. The 

addition of a threat vocalization changes the message 

to "territorial present and aware". 

W. J. Smith (1969) has discussed the components of 

"message sets ll and concluded that each message set con

tains two modifier messages (identificati()n of emitter, 

and probability of the occurrence of certain behaviours 
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of the emitter) plus one or more other messages (op. 

cit.: 146). An identifier message is implicit in the 

presence, physical attributes, and behaviour of any 

territorial male, whether or not that male is emmitting 

information abov~ a vegetative level of interaction 

(see Tavolga, 1970: 286). There is a very low di
versity of messages exchanged between territorial 

males" and all concern threat. The probability modi

fier is malleable, reflecting the likelihood of aggress

ive actions ranging from no reaction to full attack. 
In Figure 30, the identifier message is constant and, 

unambiguous, is always accompanied implicitly by the 

message .of threat, and the probability message is 
changeable. 

W. J: Smith (1969: 149) suggested that, since 

vertebrates have very few components which b~long toa 

universal message set, the use of context to give greater 
information content to messages must be important. This 

can be illustrated by comparing spontaneous trumpeted 

roaring, with trumpeted roaring oriented to a, large 
SAM, prior to a charge by the adult male. The first 

is a form of advertisement of a simple sort, for all 
seal ears to hear; the latter, usually accompanied 

by an upright posture and visual orientation, iS,a 

'message sent specifically for the benefi-bof the stimu-

lus SAM. Despite the differences in specificity of 

the messages illustrated in this example ,. all simple 

and complex forms of general advertisement and speci

fic th+eat are points along a continuum of threat 

message,s. A continuum in a different sense can be dis

cerned from Figure 30. In that figure, the threats, 

toward the bottom of the page are frequen~ly preceded 

or accompanied by threats toward the top of the page~ 
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The processes of addition, sequence, and superposition 

are used to e~borate threat behaviour. The compo

nents of such acts are distinct, but their recombi

nation frequencies are not at random (see Altmann, 

1965: 492-493). The uniting of the discernible threat 

components in different ways yields a range compos.ed 

of discrete·units. The use of repetition of one or 

more of these units can modify the intensity of the 

display of which they form parts (see Morris,1957: 4). 
For example, numerous swings in a boundary display 
sequence are indicative of a high level of aggressive~ 

ness. There are therefore two different continua 

of threat behaviour. One has the limits of vegetative 

advertisement and conscious complex threat display, 

the direction of change being from low to high specifi

city. The other continuum ranges from simple to com

plexin descriptive terms, such as the number and se
quence of elements. The former is functional, the· 

latter descriptive. 

Regardless of the complexity of the message, threat 

is the quality connoted by all int~r-male communication 

on the rookery. The functl:onal specificIty of the 
message is determined by the range of response of the 

receiving male, and· not by the structural comple~ity 

of the threat. For example, close-distance messages 

can achieve highly specific content (Marler, 1967: 771), 

and they may be structurally complex (e.g. boundary 

displays). However, the response of a receiving male 

t.o an emitting male in a bou:p.dary display posture is 

less predictable than is the response of a trespassing 

male to a charging territory-holder. Thus, the mean

ing of the threat, and hence the predictab,ili ty of the 

response of the recipient, is largely determined by the 
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recipient (W.J. Smith. '1965: 406). The overtones of 

threat were apparent in both situations, but context 

determined the specificity of the message$. 

Ambiguity in meaning is determined by the actions 

of the responding males, and unambiguous messages are 

those with the highest premium on a fixed response. 

Hence, the complexity of message structure, and dist

ance between communicants, are not',the most important 

determinants of message specificity in territory

holding males of this species. Fo~ example, .a terri
tory-holder, who trespasses into a neighbouring male's 

holdings comprehends a single meaning in the charge of 

the owner: imminent attack.~ Responses to the boundary 

display posture are modified by ~he involvement of the 

receiving-male at the time the message is sent; males 

interacting with females are less prone to respond. 

Engaging in boundary displays is probably a requisite 

for territorial maintenance, but there is more lati

tude "permitted" in the frequency and degree of response 

to boundary-displaying males than to a charging male. 

There is less premium on a fixed r~sponse. It is ob

vious at this ~oint in the discussion that predicta
bility of response can refer to two things: presence 

or quality of response. A male always responds to a 

charging male, by ~eeting in combat or fleeing. A male 

does not always respond to a boundary-displaying male, 

but when he does, he usually engages in a boundary dis

play (see section viii, below). The value ,of a fixed 

response must lie ultimately in the effect 'of a response 

on fitness. In the territorial system of !. forsteri 

there is value in having territorial status and in 

holding territories at different locations. For un

tenured males who are challenging, an~ te~~red males 
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who are defending, there is value in submitting to 

defeat rather.than to threaten ones survival by 

~ontinuing to battle a physically superior~onent. 

It is in circumstances surrounding the acquisition 

and maintenance of a territory, and having access to 

females, that message specificity is most important. 

An example will illustrate this point. Male BTR, after 

defeating B, attacked neighbouring male I, even though 

I's approach (to the former I-B boundary) was undoubt

edly for the purposes of display, and not to attack the 
new neighbour. When BTR 'failed to display, but in

stead attacked I, he was soundly beaten, and never 

returned. In this case, BTR lost his newly-gained 

territorial status because of a failure to II re ad" 

correctly the message implicit in I's approach. 

5di. Analysis of.threat among adult males. Stimuli for 

interactions. The initial stimulus responsible for an 

interaction was determined fot about three-fourths of 

the interactions observed. They were classified as: 

male trespassing to herd or interact with a female 

(TF); male near a border, herding or investigating a 
female (NBF); male near a border for reasons other than 

the presence of a female, e.g. walking, resting, chasing 

SAM (NB); and male moving, interacting with a female, 

or otherwise attracting the attention of another male, 

but not near a boundary (DIST). The proportions of the 

stimulus categories which were followed by interactions 

are summarised in Table 18. The stimulus categories may 

not be those actually responsible for eliciting a threat 

display,but may serve to bring two males into proximity. 

A male lying near a border may rise and threaten a male 

who hap~ens to approach him while herding. Such an 



TABLE 18: 

SEASONAL TRENDS IN THE .PERCENTAGES OF STIMULUS 

CATEGORIES FOR INTERACTIONS BETWEEN TERRITORIAL MALES 

Stimulus Category* 

Day-Block TF&NBF !I NBF -IDL DIST. Unknown 

4 48.5 15.2 33.3 

5 0.0 0.0 0.0 

6 42 .. 6 0.0 0.0 

7 44.6 5.4 39.2 

8 59.7 12.5 4'1.2 

9 56.7 5.0 51.7 

10 42.8 9.5 33.3 

11 63.9 11.1 52.8 

12 43.8 12.5 31.3 

13 22.2 11.1 11.1 

14 23.5 0.0 23.5 

TF = trespassing, concerned with female. 

NBF = near border, interacting with female. 

27.3 

31.6 

19.1 

9.5 

9.7 

13.3 

19.0 

16.7 

9.4 

37.0 

35.3 

NB = near border, not interacting with female. 

0.0 24.2 

28.9 39.5 

0.0 38.3 

5.4 40.5 

5.6 25.0 

5.0 25.0 

7.1 31.0 

8.3 11.1 

15.6 31.J 

29.6 11.1 

35.3 5.9 

DIST. = distant threat,not involving foregoing stimulus sttuations. 

!! 

33 

38 

47 

74 

72 

60 

42 

36 

32 

27 

17 
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interaction was classed as NBF. The unknown stimulus 

category includes interactions which were apparently 

spontaneous, and othemfor which the early stages 

were not observed, or could not be de~ermined. 

The stimulus category NBF accounted for most 

of the interactions observed, being associated with 

49.5% of the interactions of known origin. Next, 

in order, were NB (24.9%) DIST (15.0%), and TF (10.7%). 

During day-blocks 6-11, the NBF stimulus category was 

especially common. This period coincided with a dip 

in the DIST category. It is not surprising that 

interactions with females were responsible for 'such 

a large proportion of interactions between territorial 

males, since males reacted readily and aggressively 

to males involved with females. It was during this 

period that males herded most intensively, and in 

which most females were ashore (see Figure 33). 

5dii. Seasonal trends in interaction f:requen~. 

Territorial males present on the 'main study area differed 

in their behav-ioural attributes. This, in conjunction 

with the seasonal changes in the number of females 

ashore, should contribute to seasonal differences in 

the frequency of interactions between adjacently

situated territory-holders. 

Figure 34 illustrates the seasonal trends in inter

action frequency, numbers of females ashore, and the 

percentage of time spent interacting with females,. The 

curve for interaction frequency is very similar in shape 

to that for the female population, but precedes that 

curve by about a day-block. A similar trend is apparent 

in the curve'for the mean number of boundary displays 

per male per hour (Figure 35). Because t"he interaction-, 



33. Upper: Seasonal trends in the percentages of 
interactions started by TF+NBF stimulus 

categories. 

Lower: Seasonal trends in the percentages of . , 

time spent by territorial males 
interacting with females and other 

territorial males. 
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34. Relationship between seasonal trends in the 

numbers of females censused, the mean rate 

of interaction of territorial males with 

one another, .and the percentage of ,time 

spent by territorial males engaged in 

interactions with females. 
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35. A. Seasonal trends in the rate of occurrence 

of boundary displays\ 
B. Relationship between duratiori of adjacency 

of territ6ry~~olders, the percentages of 

situations in which interactions between 

adjacent males did not occur, and the 

rate of occurrence of interactions for 

male-pairs (per day). 
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frequency curve precedes that for the female population, 

there was not a direct and simple effect of the latter 

on the former. 

The mean perce~tage of males who participated 

in threat behaviour with other males each day varied 

from 25.0% to 56.6% until day-block 5, after which it 

did not fall below 67.6% (maximum 81.9%) (Figure 36). 

No association between these figures, and the number 

of new males arriving per day-block, the mean tenured 

age, or the herding activity, is discernible from Table 

19. There is, however, a correspondence with theore~i

cal oestrous female availability: 

Day-blocks 

1-5 

6-13 

Theoretical oestrous 
Females per day-block 

0-1 

4-22 

Percent of males 
involved in threat 
behaviour 

25.0-56.6 

67.6-81.9 

Thus, throughout the period of peak theoretical oestrous 

female availability, there was a uniformly high pro-
. ~' 

portion of the territory-holders present on any day,. 
involved in threat behaviour. 

Although the number of boundary displays per male 

per day showed a seasonal rise and fall (Figure 35), 

boundary displays constituted a decreasing 'percentage 

of the' total number of threat interactions between 

territory-holders (Figure 36). The reasons for such 

a decline will be examined in the next section. 

5diii. Determinants of interaction freguency. The data 

presented in the preceding section showed that there 

were clear seasonal trends in the frequency of threat 

behaviour between adjacent males. Numerous factors 



TABLE 19.t 

SEASONAL TRENDS IN INTER-MALE TN'1'F.BACTION FREOUENCIES. AND SOME 

MISCELlANEOUS STATISTICS 

Day- Number of new Mean Number Interaction Female Theoretical Mean Herding, Interactions with 
Block territorial tenured of frequency Census number of FAS % time females. % time 

males age £ights (per male Oestrous 
(davs) per hour) Females 

1 4 2.7 1 0.066 34 0 .0.315 1.40 1.73 

2 1 6.0 1 0.028 43 1 0.467 0.81 0.81 

3 6 4.0 4 0.160 101 0 0.498 0.10 0.37 

4 4 5.7 4 0.090 51 0 0.534 0.07 0.30 

5 1 10.2 1 0.152 42 0 0.563 0.02 0.24 

6 0 15.0 8 0.151 88 5 0.563 0.35 0.59 

7 2 17.0 3 0.208 155 4 0.608 0.22 2.34 

8 3 15.6 9 0.184 224 15 0.663 0.07 3.77 

9 2 16.8 7 0.243 234 22 0.719 0.24 3.01 

10 4 17.5 12 0.143 240 11 0.714 0.23 2.22 

11 1 22.7 3 0.108 202 13 0.710 0.00 1.88 

12 O' 25.4 0 0.095 173 4 0.726 0.04 1. 91 

13 1 21.9 2 0.113 129 5 0.821 .0.15 3.22 



36. Seasonal: trends in the mean-percentage of 

males involved in threat behaviour with 

adjacent males, and the proportions of all 

threat interactions between territorial 

males which were boundary displays. 

Theoretical oestro~s female activity 

(t.o.f.a.) is also shown. 
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could underly such trends: the aggressiveness of the 

individual males on shore, habituation to being a 

territory-holder, habituation to neighbours, seasonal 

or/and physiological declines in aggressiveness, 

changing stimulus situations, and so forth. A few of 

the possibilities will be examined in this section. 

Duration of adjacency. In. Figure 35B is shown 

the curve for the percent of situations (all situation" 

is the occurrence of two neighbouring mal~s in a 

certain day number of adjacency) in which inter
actions did not occur. There was a low value for the 

first 3 days, than anincrease. After about a week 

of adjacency, males started interacting with in

creasing regularity, as evidenced by the fluctuating, 

but clearly declining trend. After·about 4 weeks of 

adjacency, very irregular values were measured. The 

curve for the mean number of interactions per male

pair showed· a parallel trend. J;ales interactedfre

quently for th.e first 3 days of adjacency, but inter

action frequency declined steadily during the first 

week. Then there followed a general increase in inter

action frequency for about 3 more weeks, after which 

trends became very irregular. Duration of adjacency 

seems to be involved in affecting the occurrence and 

frequency of interactions between neighbouring terri

tory-holders, but a direct effect may occur only for a 

few days. Factors other than the duration of adjacency 

probably affected the presence and frequency of inter

actions. 

For purposes of further analy.sis of the relation

ship between interaction frequency arid the durati·on 

of adjacency of males, male-pairs of the -following 

characteristics were chosen: moderately long periods 

of tenure; clearly visible borders between the members 



of each pair; constant boundary position during the 

period of adjacency; and with the border region 

topographically poorly or moderately defined. Six 

male-pairs, comprising nine individual males, fit 

these characteristics (Figure ,37). 

114. 

There was clearly a decreasing frequency of 

interactions after the first day of tenure. An unex

plained irruption on day 30 was the only value in 44 

days of tenure which was higher than that recorded 

for day 2. On day 30, the high value was a result 
of nine interactions between members of a male-pair, 

associated with one male herding. Other more minor 

irruptions can be similarly explained. Under con

ditions of moderate to poor topographical definition 

of a stable boundary, males interacted,frequently on 

the first day, less frequently on the second day, and 

, at a lower rate ,theieafter. A similar decline in inter

action frequency with increased duration of adjacency 

has been reported for Eumetopias (Gentry, 1970: 26). 

Tenured a~. If males of brief tenured age tended 

to intera,ct m,ore frequently tha:r;t males of longer tenure, 

this ~ould be reflected in the rates of interaction 

be~ween members of various ~enured-age ca~egorie5. 

Figure 38 summarises the data on occurrence and frt3-

quency of interactions between territorial males of 

different tenured ages. There was a trend for males 

of tenured age 21-40 days to interact with one another 

disproportionately (Figure 38A). The frequency of inter

actions was heavily in favour of males of tenured age 

21-40 days interacting among themselves (Figure 38B). 

Thete'nured age class 1-10 days showed no disproportio

nate rateS of involvement with any other tenured age class .. 



37. Relationship between rate of ~ccurrence of 

threat displays between chosen adjacent 

territorial males and duration of adjacency. 
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38. Relationship between tenured age and (A) 
presence of interactions, and (B) frequency 

of interactions. The area darkened for each 

tenured-age combination reflects 'the 

percentage occurrence of the presence of 

interactions (A), and the relati ve'frequency' 

of interactions (B) per' day of adjacency. 

The arrows are in the diredti6n of increasing 

age combinations. 
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To determine seasonal trends in the disproportion

ate involvement of certain tenured age classes, it is 

necessary to compare the proportions of males of diff

erent tenured-age classes which wer.e present during 

different stages of the summer with their rates of 

involvement at the same times. Table 20 and Figure 39 

summarise the relevant data. If·males who heldterri

tories were involved in interactions at rates unaffected 

by their length of stay ashore, the proportion of males 

in each tenured-age class should be close to the pro

portion of interactions which that tenured-age class 

engaged in. Therefore, the percentages in Table 20A 

can be considered as "expected" values, and those in 

Table 20B as "observed" values. Using Yates' correction 

factor, an X
2 

value of 345.6 was calculated (p < 0.001 ) • 

To determine whether a seasonal effect was respon

sible for the deviation, the deviations for each ten

ured-age ~lass were plotted against time (Figure 40). 

Males of less than 20 days'tenure showed predominantly 

negative trends, whereas males of 21-40 days tenure 

interacte.d more frequently than expected. This is 

true for periods of time in which males of less than 21 

days tenure engaged in fewer interactions than expect

ed, so can not be ascribed to a seasonal effect. 

Males engaged in interactions more frequently 

after gaining a new neighbour. If members of certain 

tenured-age classes were involved in more contractions 

or/and expansions of territories, this could explain 

the interaction differential which was observed. The 

frequencies of occurrence of such territory changes 

for each tenured-age class were: 1-10:8; 11-20:6; 

21-30:6; 31-40:4. These data are opposite in di

rection to that predicted. Therefore, the differential 

in interaction frequency was not because members of 



TABLE 20; 

RELATlONSHIP BETWEEN TENURED AGE AND INTERACTION FREQUENCY 

A. Percentages of males present in different tenured age classes. by 
Day Block: . .. . . 

Day.B1ock 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

0.,10 

100,0 

69.0 

76.6 

60.4 

14.0 

9.4 

24.1 

36.8 

41.3 

29.0 

14.6 

16.2 

TENURED AGE CLASS (Days) 

11-20 

31. 0 

23.4 

31.3 

70.0 

54.7 

12.1 

7.0 

11.1 

22.6 

31. 7 

21.6 

21-30 

8.3 

16.0 

28.3 

58.6 

36,8 

9.5 

4.8 

17.1 

32.4 

7.5 

5.2 

19.3 

33.3 

29.0 

14.6 

5.4 

4.8 

14.5 

22.0 

24.3 

B. Percentages of interactions involving tenured age classes. by day-b1ockj. 

Oay-B1ock 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

0-10 -.-. 
100.0 

77 .1 

78.3 

53.8 

20.0 

7.1 

10.4 

23.3 

25.5 

21.1 

26.2 

28.1 

TENURED AGE CLASS (Days) 

11-20 

22.9 

21. 7 

17.9 

50.8 

54.5 

6.6 

3.0 

2.1 

10.5 

11. 9 

28.1 

21 .. 30 

28 ~ 2 . 

29.2 

29.3 

70.8 

47.4 

13.8 

7.4 

2.4 

9.4 

9.1 

12.3 

26.3 

54.3 

46.3 

26.2 

3.1 

41-50 

4.3 

14.7 

33.3 

31. 3 



39. Relationship between tenured age- (A)!day-of

adja~ency(B), rate of interaction with 

neighbouring males, and season. The vertical 

arrows indicate the first and last records 

for the tenu~ed-age/day-of-adjacency classes 

noted; the horizontal arrows indicate the 

direction in which the records for the tenure.d

age/day-of-adjacency classes noted, were. 

collected. 
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40. Deviation from predicted interaction 

frequencies: seasonal trends and association 

with tenured age. Shaded areas correspond 

to negative values; unshaded areas correspond 

to positive values. 
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older tenured age groups were involved in more terri

torial changes than males in younger tenured age 

groups. 
Individual identity. The foregoing material has 

clearly demonstrated that a consideration of the causes 

of interaction frequency can not profitably be made 

without recourse to the individual events responsible 

for the observed deviations. Accordingly, the inter

actions which involved males of tenu:nd-age classes 21-

30. and 31-40. for day-blocks 5,6,8, and 9 were ex
amined. These events were consistently mundane, and 

their frequency of occurrence wa's due to certain male

pairs which showed positive differential interaction 

rates, throughout their period of adjacency. It is 

concluded that the individual identity of the ma~es 

was an important factor in engendering the trends ob

served. The differential rates of interaction were 

probably due to. a combination of the following: 

differential rates of herding and interaction with fe

males for different boundary regions; constant prox

imity of male-pairs because of the situation of favoured 

rest-rocks; and behavioural IIfavouritism" for unde
termined reaso~s. 

FAS. Males of high FAS cO.me into predominance on 

the main study area as the summer progressed. Such 

m~les might show interaction frequencies systematically 

different from males o"f lower FAS. The relationship 

between interaction frequency and FAS is shown in 

Figure 41. Only males of 5 days' tenure or more were 

used, to eliminate any effect of high interaction fre

quency during the ffrst few days of tenure. Classes 

of territories into which males were placed are: 



41. Relationship between FAS and interaction 

frequency of territorial males.· The 

subscript~ of the correlation coefficients 

refer to boundary classes (see text). 
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No. of poor/medium topographically
defined boundaries 

o 
1 

> 2 

The correlation between the ,variab'les is not signifi

cant for classes I and II. (Pearson's product-moment

correlation coefficient, r I = -0.578, df '3, n.s. and 

r lr 0.193, df = 4, n.s.) but is significant for class 
III (rIll = 0.758, df 6, 0.01< 11< 0.05)'. When topo
graphical circumstances permitted, males of high FAS 

engaged in more interactions with neighbouring males 

than did'males of low FAS~ 

Border topography. Table 21 shows that "non-isolated" 

males (classes II and III above) interacted at fre

quenciesvarying from 0.11 to 0.50 per hour, and that 

"isolated ll males tended to interact at lower frequencies. 

The effects of boundary topography on the rates of 

interactions over that boundary are summarised in Table 

22. An SNK multiple range test detected a significant 

difference'only beiween the mea:IIs' for Intermediate and 
Isolated. Since the means for Major, I and Isolated did 

not differ significantly, those samples were combined, 

and compared' with ihe non-major boundary classes. The 

resultani means were significantly different (t s = 3.354, 

df = 40, 0.001<;P<0.01). It is concluded thai males 

interacted less frequenily over topographically major 

boundaries, whether their territories were completely 

or partially surrounded by major boundaries. There is 

therefore no evidence, to suggest; 'that topographically 

isolated males had different propensities to, interact 



TABLE 21 : 

INDIVIDUAL DIFFERENCES IN RATES OF. INTERACTION 

MALE INTERACTIONS InOUR MALE· INTERACT IONS I HOUR 
~.-

AL 0~43 BSR 0.13 

N 0.11 BCH 0.37 

XR 0.45 *R.S 0.02 

*E 0,02 LH 0.50 

*1 0.13 NG , 0.44 

B 0.22 *Chall 0,06 

Mr ~ 0.34 KZR 0.14 

SC 0.35 BR 0.18 

NMJ 0.40 FO 0.30 

KK 0.41 K~ 0.25 

* Topographically isolated 

TOTAL Y = 0 1 26, S.E. = 0.034 1 N = 20. 



TABLE 2~; 

EFFECT OF TOPOGRAPHY ON RATES OF INl'ERACTrON BETWEEN. 

MALE PAIR.S ~ALLMALES OF AT LEAST. 5 .. DAYS I ADJACENCY) . 

NATURE OF BOUNDA.RY 

Major 11 M&jor 2 Intermediate Minor Isolated males 
\ --.-

0.00 0.56 3.58 1. 36 

0.00 2.47 1.14 0.22 

0.35 2.17 0.40 0.33 

·t.08 2.98 1.83 

0.14 0,,38 0.74 

0.85 0.37 1.02 

0.72 1.10 0.79 

0.57 1. 21 0.46 

. 0.40 2~ 71 1.02 

0.13 0.56 
~ ~ 

N 3 10 10 9 

Y 0.12 0.91 1.44 0.86 

S.E. 0.095 0.241 0.360 0.162 

Rank of Y 1 4 5 3 

1Inc1udes major topographical separations between adjacent males, 
except. thQsewhich physically prevented adJaceIl.t males from 
interacting. 

0.14 

0.40 

0.34 

0.55 

1. 00 

0.00 

0.00 

0; 12 

0.00 

0;08 

10 

0.26 

0.096 
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with adjacent males, than did non-isolated males. 

The necessity of lumping the data for the non-major 

boundaries to discern significant differences between 

interaction frequencies over major and non-major types, 

suggests that the correlation between the degree of topo

graphical definition of a boundary, and interaction 

frequency over that boundary, is either a very rough one, 

or that an all-or-nothing etfect occurs. This is in 

contrast t'o the gradual change in interaction frequency 

correlated with topographical separation of boundaries 

noted by Gentry (1970: 32) for Eumetopias males. 

Boundary region. To determine whether certain 

boundaries were interacted over attypical rates, re

gardless of the identity of the males whose terri

tories were separated by those boundaries, a single 

classification ANOYA was carried out for border regions 

used by at least two pairs of males during the summer 

(Table 23). There was not a predictable interaction 

frequency for different boundary regions. 

Identity of the male-pair. Wide variation in 

interaction frequency among and within male records 

occurred (Table 24). A single classification ANOYA 

was carried out to test whether particular 'male-pairs 
tended to interact at regular frequencies, regardless 

of the location of the boundary region (Table 25). 

The boundary region was important in affecting inter

action frequency. 

Location of females. Figure 42 shows the inter

action frequency across certain border regions, relative 

to the location of females (proportional to black dots). 

The locations of high frequencies of interactions were 

not determined directly by the 'presence o~ many females 

nearby. This is in ,distinct contrast to Eumetopias 

(Gentry, 1970: 42),. 



TABLE l!..i. 

AN OVA TABLE FOR THE ID!FFERENCES IN INTERACTION FREQUENCY 

BETWEEN MALE - PAIRS INTERACTING OVER PARTICULAR BOUNDARY REGIONS 

df 88 MS F 
-- ~ 

Among borders 11 8.02 0.73 1.74 n.s. 

Within borders 14 5.87 0.42 

TOTAL: 25 13.89 



TABLE 24: 

DIFFERENCES IN RATES OF JNTERACTION ~JNTERACTIONS PER DAY2 FOR CHOSEN 

MALE - PAIRS (ALL MALE-~~IRS OF AT LEAST 5 DAYS I ADJACENCY). 

K2R AL N XR B MrX SC NMJ KK BSR BCH LH NG BR 

K3 0.00 2.17 ..;. 0.13 

BR 0.38 0.46 

NG 1.14 2.71 0.57 

LH 0.40 2.47 L08 - 1.37 1.10 0.72 1.02 

BCH - 2.98 - 0.72 0.79 

BSR - 0.00 1.21 

KK 0.56 1.36 0.35 - 0.85 

NMJ - 1.83 0.35 

SC 3.58 1.02 

MrX - 0.33 -
B 

XR 0.22 

N 0.56 

AL 0.40 

K2R AL N XR B MrX SC NMJ KK BSR BCH LH NG BR .K3 

Y 0.34 1.46 0.37 1.43: 1.11 0.76 1.82 0.91 1.11 0.61 1.38 0.98 1.47 0.42 0.77 

S.E~ 0.103 0.399 o . 062 0. 666 0.1)13 0.178 0.721 0.238 0.276 0.428 0.466 ·0.214 0.523 0.028 0.574 

N 4 8 4 3 2 5 3 5 7 2 4 9 3 2 3 



TABLE 25: 

ANOVA TABLE FOR THE DIFFERENCES IN RATES OF INTERACTION FOR 

PARTICULAR MALE • PAIRS. REGARD~ESS OF LOCATIONS OF INTERACTIONS. 

df 

Among male-pairs 7 

Within male-pairs 9 

TOTAL 16 

SS 

0.30 

0.50 

0.80 

MS 

0.04 

0.06 

F 
..! 

0.67 n.s. 



42. Rates of interaction (per day) of territorial 

males across chosen territorial boundaries, 

and their relation to the dispersion patterns 

of females. 
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Summary: determinants of interaction frequency. 

Factors affecting the frequency of interaction ~ere: 

behavioural differences between the males ashore, 
behavioural favouritism for interacting with certain 

males across particular boundaries, boundary topo

graphy, FAS, and day of adjacency. Tenured age 

appeared to affect interaction frequency only insofar 

as it coincided with day of adjacency, The distri

bution of females did not directly affect interaction 

frequency, but may have done so by altering the centres 
of activities of mal~s, thereby increasing contacts 

between certain males. 

5div. Individual recognition between territory-holders? 
In the section on vocal threat, the interindividual 

variation in the uSe and characteristics of the trumpet

ed roar' .was mentioned. It is well;;;established that 
vocalizations between females and pups are important 

in loc~ting and identifying (or merely helping to 

identify? see Paulian, 1964: 107-108) one another, so\ 

the capacity for individual recognition may exist in 

adult males. Spindler and Bluhm (in Mohr, 1956: 2) 
reported "sea lions"· easily recognising their atten-

dant at 4t05m, and frequentlyjp to 20m. "Coarse 

variation in the body or head outline alone destroyed 

recognition easier than alterations in appearance •. So 

important is the known head outline, that it alone, 

without the. body, is recognised as the attendant" (ibid.). 

Under constant conditions, in~eraction frequency 

between males declined after the first 2 days of adjacency. 

It will be shown below (section vii) that the aggressive-
. --

ness of interactions d~clined as tenured age increased, 

but did not decline as the duration of adjacency increased. 
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The significance of these trends for individual recog
nition is obscure. It is important to note, how-

ever, that the decrease in frequency of threat exchanges 

between males was not directly correlated with season, 

as reported for Eumetopias (Gentry, 1970: 43) and 

Australian !. forsteri (Stirling, 1971a: 259) (see 
Figures 34,35). 

Some observations suggestive of the ability to 
recognise individual males, follow. 

1 • . (LH deserted territory) " ••• FO followed LH at a 
respectable distanc9 1 and snorted as'LH entered 
sea. FO stood, looking intently into the now
vacant LH territory, ambled toward it, then 
sprinted into it." . 

2. (follows .1 .) I! ••• K3 saw FO in LH territory, from 
15m. K3 stared at him intently and trumpet
roared. He moved up gut, craning up to peer at 
FO ••• I!, K3 chased FO out of LH territory. 

3. "K3 saw TR walking around 'old LH territory from 
10.5m.K3craned up, looking around,gave a series 
of snorts, then a few trumpeted roars. He app
roached ~nd entered LH territory ••• " (Threat 
interaction between K3 and TR followed). 

4. (follows 3.) " ••• after K3 enieredold LH territory, 
Ghall saw him, stared fixedly at him from 8m, then 
rose slowly. Chall rushed toward the former Chall 
_ LH border ••• II 

5. !lBCH returned from sea, after an absence of a day. 
LH saw him from 14m and partially ran-approached 
him, snorted, then lay dawn. XR looked placidly 
atBCH .fr'om 7m. XR rose, trumpet-roared, lay 
down. BCH remained silent when back on his terri
tory." (no interactions between BCH and XR were 
noted for the rest of the' day.) , 

The external and behavioural features of adult 

males varied. Body and head' s:ijape, and pelage colour

ation and pattern are the structural characters most 

likely to be recognised by other males. The differences 

in head shape and luxuriance of the vibrissae between 

two males are shown in Plate 23. Characteristics of 
the faces of different males were difficult to objectify. 
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They were influenced strongly by the size, shape,and 
position of the eyes (compare the round-eyed, alert 
appearance of BS in Plate 24A and the "casualll stare 

of SC in Plate 2,4C), and such differences render the 
faces of all territorial males distinctive. The short 
stocky BS (PI~te 25A) had a shaggy pelage of a cinna

mon colour, compared with SD (Plate 25B) who was 
silver-grey with a ,near black "saddle" on his dorsum. 
Note that BS also was afflicted with "mangel! in a large 
patch on each side of his neck. 

Some of the beha.vioura.l differences betweenma.les 

have been discussed elsewhere. There are many behaviour
al and structural features of territorial males which 

render them easy to identify. The evidence presented 

above on decreased interaction frequency after the 
first 2 days of adjacency, and the incidents described, 
suggest that ,limited individual recognition between' 

territory-holders is the rule. 

5dv. Aggressiveness of displays in different stimulus 
categori!!. True fighting was restricted to very few 
contexts. Because the numerous interactions whi~h 
occurred between adjacent territory-holders carried the 
implicit message of threat, it is of interest to know 
whether such threat was more manifest in some stimulus 

situations rather than others - whether the levels of 
aggressiveness differed, depending on the stimulus. 

Tpe actions assumed to be indicative of high 

aggressiveness were: run-approach, lunge-spra.wl, lunge/ 
swing, and contact (a brief bite, usually). The ratio 

of total partial approaches to the number of inter

actions in which partial approaches oc~urred, was 
assumed to vary directly with the degree of aggressive 

arousal (see footnote, Table 26). To make the values 



24. A, B. Male BS whimpering in side (A) and 

front (B) views. 

C. Profile of head of male. SC. 





25. A. 

B. 

Male BS. 

Male SD. 
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within the relevant columns of Table 27 and 28 compar

able, the greatest value in each column was assigned 

the value 10, and the other entries were assigned 

corresponding values. The values so obtained are 

summarised in Tables 29 and 30. The components were 

not equivalent in aggressiveness, and the following 

point-system was applied to the data in .Tables 29 and 

30: Contact·: 4; Lunge-Sprawl = 3; Lunge/Swing = 2; 

(run approach/walk approach) = 2 •. The resulting scores 

are diagrammed in Figure 43. 
The lunge-sprawl occurred most frequently in inter

actions which started after a male was aroused to 

threaten an adjacent male interacting with a female 

(Table 27). Males trespassing to investigate or herd 

females elicited fewer lunge~spra'Wls, probably because . 
the trespassing males were chased out; the lunge-sprawl 

is a high intensity aggressive threat which occurs when 

the displaying male is inhibited from progressing 

furth~r, such as by his border. Lunging and swinging 

occuried most commonly in interactions started by a 

male's presence near a border, and in interactions of 

unknown origin. Contact was made with the stimulus 
male most commonly in TF and unknown stimulu·s situations. 

Similarly, the run approach/walk approach ratio was high

est for the TF stimulus class. These data indicate that 

the aggressiveness of threat display depended on the 

. stimulus situatioti, .and declined in the sequence TF-NBF

NB-DIST (Figure 43A). 

The frequency of occurrence of components shows 

a nearly identical distribution to the occurrence of 

components (Table 28). This results·from the low 
rate of repetition of·components within interactions 

(Tables 26, 31). When aggressiveness scores were ob

tained from the data in Table 31., the l'F and NBF 



TABLE 27: 

PRESENCE OF COMPONENTS IN INTERACTIONS 2 BY STIMULUS CATEGORY 

Stimulus category 1 

TF NBF TF & NBF NB DIST. UNKNOWN 

PART APPROACH 12f.l (30.8 3) 15 ( 8.3) 27 (12.3) 12 (13.2)' 15 (27.3) 3 ( 2.1) 

WALK APPROACH 2 ( 5.1) 30 (16.6) 32 (14.5) 35 (38.5) 11 (20.0) 17 (11.9) 

RUN APPROACH 19 (48.7) 45 (24.5) 64 (29.1) 21 (23.1) 9 (16.4) 8 ( 5.6) 

PARALLEL BROADSIDE 1 ( 2.6) 17 ( 9.4) 18 ( 8.2) 13 (14.3) 9 (16.4) 15 (10.5) 

TRUMPETED ROAR 5 (12.8) 20 (11.0) 25 (11.4) 29 (31. 9) 29 (52.7) 33(23.1) 

LUNGE-SPRAWL 2 ( 5.1) 27 (14.9) 29 (13.2) 6 ( 6.6) 3 ( 5.5) 10 ( 7.0) 

li.UNGE/ SWING 5 (12.8) 35(19.3) 40 (18.2) 27 (29.7) 1 ( 1.8) 47 (32.9) 

BOUNDARY DISPLAY 14 (35.9) 87 (48.1) 101 (45.9) 34 (37.4) 10 (18.2) 112 (78.3) 

CONTACT 2 ( 5.1) 4 ( 2.2) 6 ( 2.7) 1 ( 1.1) o ( 0.0) 8 ( 5.6) 

PARALLEL WALK 0 ( 0.0) 2 ( 1.1) 2 ( 0.9) 5 ( 5.5) 1 ( 1. 8) 9 ( 6.3) 

RUN APPROACH/WALK 
APPROACH 9.5 1.5 2.0 0.6 0.8 0.5 

N 39 181 220 91 55 143 

1Abbreviations as for TABLE 19. 

2Sample size 

3% row 



TABLE 28: 

FREQUENCY OF OCCURRENCE OF COMPONENTS IN INTERACTIONS 2 

BY STIMULUS CATEGORY 

Stimulus category 1 

TF NBF TF & NBF NB DIST. UNKNOWN 

PART APPROACH 132 (33.3)3 26 (14.4) 39 (17.7) 12 (13.2) 19 (34.5) 3 ( 2.1) 

WALK APPROACH 3 ( 7.7) 30 (16.6) 33 (15.0) . 37 (40.7) 11 (20.0) 17 (11.9) 

RUN APPROACH 19 (48.7) 45 (24.5) 64 (29.1) 22 (24.2) 9 (16.4) 9 ( 6.3) 

PARALLEL. BROADSIDE 1 ( 2.6) 18 ( 9.9) 19 ( 8.6) 15 (16.5) 9 (16.4) 17 (11.9) 

TRUMPETED ROAR 5 (12.8) 40 (22.1) 45 (20.5) 69 (75.8) 56 (101.8) 58 (40.6) 

LUNGE-SPRAWL 2 ( 5.1) 29 (16.0) 31 (14.1) 6 ( 6.6) 3 ( 5.5) 11 (7.7) 

LUNGE/SWING 9 . (23.1) 50 (27.6) 59 (26.8) 37 (40.7) 1. (1. 8) 70 (49.0) 

UPRIGHT OBLIQUE 
STARE 21 (53.8) 106 (58.6) 127 (57.7) 44 (48.4) 14 (25.5) 143 (100.0) 

CONTACT 2 ( 5.1) 4 ( 2.2) 6 ( 2.7) 1 ( 1.1) o ( 0.0) 8 ( 5.6) 

PARALLEL WALK 0 (0.0) 2 ( 1.1) 2 ( 0.9) 6 ( 6.6) 1 ( 1.8) 9 ( 6.3) 

N 39 181 220 91 55 143 

1Abbreviations as for TABLE 19. 

2Samp1e size 

3% 



TABLE 29: 

SCALED VALUES FOR CHOSEN COMPONEN'rS (SEE TEXT): 

DATA FROM TABLE 27. 

TF 

LUNGE-SPRAWL 3.4 

LUNGE/SWING 3.9 

CONTACT 9.1 

RUN APPROACH/WALK 
APPROACH 10,0 

1Abbreviations as for TABLE 19. 

TABLE 30: 

1 Stimulus category 

NBF NB DIST. 

10.0 4.4 3.7 

5.9 9 .. 0 0.5 

3.9 2.0 0.0 

1.6 0.6 0.8 

SCALED VALUES FOR CHOSEN COMPONENTS (SEE TEXT): 

DATA FROM TABLE 28. 

Stimulus category 1 

TF NHF NB DIST. 

LUNGE-SPRAWL 3.2 10.'0 4.1 3.4 

LUNGE/SWING 4.7 5.6 8.3 0.4 

CONTACT 9.1 ' 3.9 2.0 0.0 

1Abbreviations as for TABLE 19. 

UNKNOWN 

4.7 

10.0 

10.0 

0.5 

UNKNOWN 

4.8 

10.0 

10.0 



TABLE 31: 

S~LED VALU&S. FQR CHOSEN COMPONENTS (SEE TEXT). 

DATA FROM IABLE 26: 

Stimulus category1 

TF NBF NB DIST. UNKNOWN 

LUNGE-SPRAWL 9.1 9.7 9.1 1D.1 10.0 

LUNGE/SWING 10.0 7.8 7.8 5.6 8.3 

CONTACT 10.0 10.0 10.0 10.0 10.0 

PARTIAL APPROACH 6.5 10.0 5.9 7.6 5.9 

1Abbreviations as for TABLE 19. 
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categories more nearly resemble one another , but the 

sequence TF/NBF - NB - DIST is retained (Figure 43B). 
The high aggressiveness scores for the "unknown", 

stimulus category (Figure 43) suggest that an im

portant stimulus situation was overlooked. Spon

taneous displays between males in the first few 

days of adjacency may contribute to the class; they 

were regularly of high aggressiveness. 

The involvement of a male with a female evoked 
higher aggressiveness in a threat display than, when 
a. male was not so involved. A herding male may pro

vide a stronger stimulus, by his vocalizations and 
energetic actions, than do males of othe"r stimulus 

classes. Alternatively, the lowered responsiveness 

to threat displays of males interacting with fe

males, may evoke more aggressive displays than would 

otherwise occur. This possibility is considered below 

(section viii). 

The number of partial 

in which they Qccurred was 

situation NBF (Table 26). 

approaches "per interaction 

greatest for the stimulus 

This indicates that a high 

proportion of completed approaches occurred by sequen
tial partial approaches. As the figure approaches 

1.00, very few were completed. The most telling 

figures are for the stimuli TF, NBF, and NB. Males 

aroused by a TF situation usually ran toward the in

truder, and even when an approach was just started, the 

intruder would usually run off. This served to remove 

the stimulus for completing the approach. Males inter

acting with femal~s near a border but in their own 

territory, were under no onus to move when a neigh

bour approached; the stimulus for complet"ing an app

roach therefore remained constant. The higher figure 



43. Aggressiveness scores of interactions between 

males for different stimulus categories. 



Total 
score 

B 
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for NBF than NB supports the suggestions that males are 

more aggressively motivated when the stimulus male is 

interacting with a female. 

The component "parallel broadside" increased in 

overall frequency and in mean frequency per inter

action (Tables 26, 28) in the series TF-NBF-NB-DIST. 

This is opposite to the direction of aggressiveness, 

suggesting that the p~sture is low intensity aggressive. 

The inclusion of the figure for the DIST category must 

be done cautiously, since many of this class did not 
lead to close-up interactions. ,Similarly, for para-

llel walks, the DIST stimulus category is mislea.ding. 

Parallel walks increased in the sequence TF-NBF-NB. 

The responsiveness to parallel walks was high (see 

section viii) but responsiveness of males inter-

acting with fem~les was low. Thus, the reason for the 

low values in the TF and NBF stimulus classes may 

simply reflect a reluctance on the part of the dis

playing male to engage in the display alone. 

Boundary displays were commonest in the NBF 

stimulus category. The significance of this will be 

discussed in the next section. 
Trumpeted roars were used most extensively in the 

DIST category, and secondly in :the NB category. Re

spqnsiveness of the stimulus male may affect this trend. 

In summary, the pattern of use of components of 

threat behaviour was affected by the activity of the 

stimulus male, with more aggr~ssive threats being 

evoked by males interacting with females. 

5dvi. Thresholds to respond: males interacting with 

females. A lowered .responsiveness to threat displays 

has been reported for Eumetopias males interacting 
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with females (Gentry, 1970: 25). Responses to initial 

threats by!. forsteri males involved with females 

(NBF) were given 55.9% of the time, while stimulus 

males in the category NB responded 71.0% of the time 

(Table 32). The component "upright oblique stare ll 

(without movement) was the least aggressive of the 

four components listed. When the,figures are combined 

for the three highly aggressive components, the pic

ture shown in Table 33 emerges. An upright oblique 

stare was respond~d to about 90.2% of the time in the 
stimulus class NB, but only 70.3% of the time for NBFo 
Other threat components were responded to 42.8% (NB), 

and 32.4% (NBF) of the time~ The displays of males 

were more aggressive when directed at males engaged 

with females. Since aggressive components"(other than 

the upright oblique stare) evoked responses from males 

engaged with females only 32.4% of the time, whereas 

the upright oblique stare elicited responses 70.3% of 
, . 

the time, it is concluded that the increased aggressive-
ness of the displays did not serve to increase the 

'probability of involving the receiving male in the 

interaction. Therefore, the displaying males did not 
use more aggressive threat components to incite the re

ceiving male into responding, ,since the least aggressive 

component, ~he upright oblique stare posture, evoked 
more responses than did more aggressive components. 

Further evidence in support of this interpretation 

is shown in Table 34. If males displayed more aggress

ively in order to involve, the stimulus male in a threat 

exchange, then lack of response to an initial threat, 

should evoke more aggressive threat from the displayer. 

Using a scoring system of contact = 4, lunge-sprawl = 3? 
lunge/swing = 2, and upright oblique stare = 1, the mean 



TABLE~ 32: 

A. 

Response 

B. 

Respons.e 

RESPONSIVENESS OF MALES TO THREAT DISPLAYS: COMPARISON OF 

N5 AND.NBF STIMULUS CATEGORIES. 

NBF 

CONTACT 

LUNGE-SPRAWL 

LUNGE/SWING 

UPRIGHT OBLIQUE 
. STARE 

OTHER/NONE 

NB 

CONTACT 

L~GE~SPBAWL 

LUNGE/SWING 

UPRIGlJT OBL~QUE 
STAJU; 

OTHER/NONE 

Initial component 

Lunge- Lunge/ Upright oblique 
Con,tac:t Seraw1 swing stare 

0 0 20 0 

0 0 0 1 

0 0 9 6 

0 :3 8 71 

5 16 25 . 33 

Responses = 100 (55.9%) 

Initial component 

Lunge- Ll.J.nge/ Upr.fght oblique 
Contact Serawl swing stare 

1 0 2 0 

0 0 a 0 

0 o. 0 6 

0 0 3 37 

1 4 11 4 

Responses = 49 (71.0%) 



NBF: 

NBF: 

NB: 

NB: 

COMPARISON OF PERCENT RESPONSES ELICITED BY AN UPRIGHT OBLIQUE 

STARE, AND OTHER THREAT COMPONENTS. 

Initial threat component 

Upright oblique 
Stare Other 

% responded to 70.3 32.4 

'70 not responded to 29.7 67.6 

% responded to 90.2 42.8 

% not responde4 to 9.8 57.1 

TABLE 34: 

Second 

CONSECUTlVE DISPLAYS BY MALE, BETWEEN WHICH NO RESPONSE BY THE 

RECEIVING ~LE OCCURRED (NB AND NSF STtMULUS CATEGORIES). 

Initial component 

CONTACT LUNGE- LUNGE/ UPRIGHT OBLIQUE 
SPMWL SWING STARE 

Conta~t 0 1 2 0 

Lunge-sprawl 0 2 0 0 

component Lunge/swing 1 2 9 2 

Up:!:'ight oblique 
stare 0 2 0 6 

None 0 16 14 18 
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difference between components 1 and 2 in Table 34 was 

calculated as +1. 

When males who were interacting with females res~ 

ponded to a threat display by another male, the res

ponse was not significantly less aggressive than for 

the NB category (Table 35). A more careful examination 

of the situation would probably show this to· be in

correct. Frequently, a male who was displayed at would 

give a fleeting token response, such as an upright. 

oblique stare; such token responses were tallied as 
full responses. 

In summary, males displaying at males who were 
interacting with females near a boundary were more 

overtly aggressive, even though the response levels 

of the receiving males were lower to such aggressive 

components than to the more stereotyped upright oblique 

stare. Males involved with females showed lower 

response levels to a threat display by an adjoining 

male, than males in the NB category; ani.i.dentical 

situation prevails in Eumetopias (Gentry, 1970: 28). 

When males of the >NBF stimulus category responded to 

threat displays, their responses were not less aggress
ive than those of the NB stimulus class; however, it 

is suggeste4 that the measurements of such aggression 

were too coarse. The lowered responsiveness of the 

males interacting with females was not the factor res

ponsible for .the evoking of aggressive threat displays. 

These results indicate that'males become very 

aggressively aroused by their neighbours interacting 

with females. Why should this be so? The low responsive

ness of males interacting with females provides the 

clue: females have high priority at ~ll ~imes. Males 

involved with females frequently delayed .or forewent 



"TABL§ ,35: 

NBF 

N;B 

AGGRESSIVENESS OF RESPONSE TO DISPLAYING MALES: CO~ARISON 

, OF NB AND NBF S'l'IMULUS . CATl!;GORIES 

Lunge- Lunge/ Upright oblique 
Conta.ct Sprawl Swins, Stare 

y 1.00 1. 79 1.10 

N ,Q 3 19 78 

Y 4.00 ~ 2.09 1.00 

N 1 0 11 37 

Total 

1. 23 

100 

1.31 

49 
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delimitation of their territorial boundaries, in pre

ference to relinquishing their interaction with females. 

The token responses often given by herding males to dis

playing males indicate that there is an element of 

conflict involved,. however. Although herding is ulti

mately ineffective in retaining females, males who 

engage in a threat display with a neighhour are more 

prone to lose contact with the females they are inter
acting with. It is the interactinn with the females 

per ~, not the herding, which is sought by. the males. 
The high aggressiveness of threat displays toward males 
interacting with females indioates that true threat 

is involved, with the proximate f~nction of threat, not 

territory demarcation. This is supported by the evi

dence which showed that aggressive displays which eli
cited fewer re~ponses were used in preference to the 

stereotyped upright oblique stare, which had higher 
response levels •.. It was interesting to see the change 
.in roles of males when a female escaped from one' 

territor.y into the t'erritory of the displaying male. 

The displaying male would start attending to the female, 
, 

while the male who had lost the female would usually 
display at once. This predictable change supports the 

suggestion that such substituted goals as territories, 

and the behaviour involved in their delimitation, are 

merely vehicles by which access to females can be 

achieved. 

5dvii. Seasonal trends in aggressiveness. Territorial 
. male otariids have been reported to decline in vigour 

and aggressiveness in their behaviour towards other 

males as the summer progresses, but only two studies. 

have attempted to quantify ~his trend (Gentry, 1970; 

Stirling, 1971a). 
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Tbe frequencies of occurrence of chosen threat be

haviours from day-blocks 1-17 are summarised in Table 

36, and the converted aggressiveness scores (X 10) are 

plotted in Figure 44. The aggressiveness score curves 

peaked in day-block 4, and declined steadily thereafter. 

Trends prior to day-block 4 were based on few inter~ 

actions, and may not be reliable. To assess the re

lationship between tenured age and aggressiveness of 

interactions (Table 37), records on the aggressiveness 

scores for the interactions of 10 males were examined. 
The regression o~ aggressiveness score on tenured age 

was significant (P<0.05. Figure 45). Data on the 

aggressiveness of interactions involving males at 

different times of adjacency (Table 38) show no dis

cernible correlation with duration of adjacency. This 

contrasts with the high frequency of interactions which 

took place between males for the first two days of 

adjacency. 

There were insufficient data available to permit 

the separate evaluation of the effects of season and 

tenured age on the aggressiveness score of .interactions. 

This was b~cause of the increase in mean tenured age of 
territorial males throughout the summer, resulting in 

the absence of certain tenured-age classes at all stages 

of the summer. There is indirect evidence to suggest 

that the increase in mean tenured age is insufficient to 

account for the decreased aggressiveness score as sum

mer progressed. The relationship between aggressiveness 

score and tenured age was significant for chosen males 

(Figure 45), but that between mean tenured age and mean 

aggressiveness score was not (r = 0.519, df = 9). The 

reasons for the discrepancy are unknown,-_ and may be 

due to seasonal effects. 



" TABLE 36': 

SEASONAL TRENDS IN THE PRESENCE OF CO~PONENTS IN INTERACTIONS 

BETWEEN MALES. 

Parallel Parallel Lunge~ Lunge/ Upright oblique N 
Day-Block Broadside walk sprawl swing Contact Stare 

,f 

1 01 02 0 0 0 0 7 2 1 1 13 3 U 

2 0 0 0 0 0 0 1.0 0 0 0 2 1 2 

3 3 0 0 0 0 0 8 0 0 0 5 1 9 

4 5 0 0 0 8 6 32 8 3 0 41 6 33 

5 4 0 0 0 7 0 30 0 3 0 59 0 38 

6 9 2 8 0 5 4 29. 0 5 2 66 14 47 

7 9 0 10 1 8 3 50 10 1 1 127 21 74 

8 12 7 4 1 7 74 44 14 4 0 92 19 72 

9 8 3 2 0 12 5 21 8 3 2 67 2 60 

10 11 3 5 0 8 1 16 1 3 0 B6 3 42 

11 9 1 0 0 6 ~ 10 1 1 ~O 40 10 36 

12 4 0 0 0 3 1 23 1 0 0 45 8 32 

13 6 1 0 0 2 0 12 1 0 0 20 2 27 

14 5 1 2 0 1 0 12 3 0 0 8 0 17 

15 0 0 0 0 0 0 0 0 0 0 2 1 4 

16 1 0 1 0 0 0 0 0 0 0 2 0 4 

17 0 0 0 0 0 0 ,0 0 0 0 2 0 1 

1All stimulus categories combined. 

2NBF stimulus category only. 



· TABLE 371 : 

Day of 
Tenure LH 

1 - 5 1.25 

6 -10 1.50 

11-15 0.86 

16-20 0.83 

21-25 0.71 

26-30 0.84 

31-35 0.85 

36-40 0.93 

41-45 0.63 

46;..50 0.30 

RELATIONSHIP BETWEEN AGGRESSIVENESS SCORE OF INTERACTIONS AND TENURED AGE 

FOR CHOSEN MALES. 

Mr X NMJ SC KK BSR B BCH AL XR. 

1.46 1. 22 4.00 2.38 3.38 1. 79 1. 39 0.78 

1.82 2.10 3.33 1.20 0.67 1.40 3.33 1.13 0.78 

1.07 2.50 3.40 1.14 1.40 3.00 3.67 2.00 1.50 

1.22 2.58 2.50 1.40 1. 30 1.20 1. 33 0.67 

0.73 1.69 1.57 1.00 2.29 1.60 1. 29 0.00 

1. 33 1.86 1.22 0.72 1.63 1.05 0.69 

1.61 0.00 1.46 1. 74 1.00 

1.00 1. 74 0.92 

0.59 0.67 

1.00 2.67 

Y N 

1.44 131 

1.48 81 

1.82 120 

1.34 134 

1. 31 203 

1.16 173 

1. 32 158 

1.10 92 

0.61 28 

0.91 21 



TABLE 38: 

:':'Day of 
Adjacency 

1 - 5 

6 :"10 

11-15 

16-20 

21-25 

26-30 

31-35 

RELATIONSHIP BETWEEN AGGRESSIVENESS SCORES OF INTERACTIONS AND DURATION OF ADJACENCY 

OF INTERACTING MALES 

N1 LUNGE- LUNGE/ UPRIGHT OBL IQUE SCORE PER 
CONT~CT SPRAWL SWING STARE TOTAL INTERACTION/2 

56 16 15 74 72 177 1.58 

25 8 6 22 37 73 1.46 

28 0 0 14 42 56 1.00 

26 8 3 36 39 86 1.66 

22 0 0 26 27 53 1.21 

31 8 0 48 39 95 1.53 

6 0 0 10 8 18 1.50 

IN= number of situations in which males were in the day of adjacency indicated 
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The results presented emphasize the importance of 

many local and transitory stimuli impinging on males, 

in affecting their participation in threat behaviour. 

They were occasionally aroused to fight and attempt 

to displace other territory-holders often after as 

long as 2 weeks of holding a territory, and males of 

certain stimulus categories (TF, NBF) evoked more 

highly aggressive threats than under different conditions. 

There are no simple, mono-causal explanations for most 

of the trends observed. 
Two other researchers have quantified the 'aggress

iveness of interactions between males. In Eumetopias, 

most biting between males occurs shortly after the 

establishment of one or both of a pair of males, with 

stereotyped displays increasing in frequency the longer 

the males are in adjacency (Gentry, 1970: 26). Between 

males of a pair, the duration of mutual boundary displays 

declines as the period of adjacency increases (op. cit.: 

30), and there seems to be a seasonal decline in the 

vigour of boundary displays in that species (op. cit.: 

26). In a study on Australian !. forsteri, Stirling 

(1971a: 258-259) stated that 30.9% of the interactions 
between territorial males "had to be resolved through 

fighting". By fighting he presumably meant physical 

contact. No clear trends emerged from his treatment 

of seasonal trends in "fighting" in inter-male en

counters (op. cit.: 259), but it is difficult to com

ment on them without knowledge of the rates of turn-

over of the territorial males involv~d, their tenured 

age, and so forth. Peterson (1965: 99) wrote that 

'''territorial display becomes less frequent, shorter, 

and less aggressive" in Callorhinus bulls, and they 

patrol their boundaries less frequently as the" summer 

progresses. Gentry's data, and those presented 



44. Seasonal trends in aggressiveness scores of 

interactions between territorial males for 

all interactions, and interactions in the 

NBF stimulus category. 
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45. Regression of aggressiveness score of 

interactions on tenured age. 
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above on !. forster~, suggest that seasonal factors, 

and factors concerned with familiarity with neigh

bours and the status of territorial male, contribute 

to changes in the intensity and frequency of threat 

behaviour among territory-holders. 

5dviii. Predictability of response to threat displays. 

If, as a number of other workers have suggested (Peterson, 

1965: 113; Gentry, 1970: 100), the otariid boundary 

display is truly ritualized, the variance of the kinds 

of responses to it should be lower than for less 

stereotyped threat displays. To determine whether such 

differsnces existed, the first threat component in each 

display, and the response to it, were noted. Restric

tion of consideration to only the first and second 

components drastically reduced the sample sizes, but 

was imperative because of the possibility of events 

other than the preceding one affecting a response. 

Such has been clearly demonstrated for the rhesus mon

key, Macaca mulatta (Altmann, 1965). The results are 

summarised in Table 39. 

Knowing the identity of the initial threat, the 

identity of the response can be predicted using Altmann's 

(1965:508) measure of uncertainty or a modification 

thereof. Altmann's measure was derived from Shannon's 

information - theoretical measure of mean diversity per 

individual: H' = - P.log P.. where P. reflects the 
~. ~' ~ 

proportions in which different species of animals occur 

in a sample (Ll.oyd, Zar, and Carr, 1968: 258). In Table 

39, each row can be considered as a sample, and the pro

bability of- occurrence of a given response can be likened 

to the probability of sampling a given species. A low 

diversity of responses (high predictability) should 



TABLE 39: 

DIVERSITY OF RESPONSES TO INITIAL THREAT DISPLAYS 

Response 

INITIAL % NO/MILDI PARALLEL PARALLEL UPRIGHT LUNGE/ LUNGE- PRONE % NON-MILD 
DISPLAY N RESPONSE BDSIDE . WALK OBLIQUE SWING SPRAWL CONTACT ORIENTED RESPONSES 

STARE 

Parallel 
Broadside 47 59.6 0.632 0.000 0.158 0.053 0.053 0.053 0.053 40.4 

Parallel 
Walk, 11 27.3 0.000 1.000 0.000 0.000 0.000 0.000 0.000 72.7 

Upright 
oblique 
stare 233 16.3 0.010 0.000 0.959 0.010 0.005 0.000 0.010 83.7 

Lunge! 
Swing 32 71. 9 0.000 0.000 0.444 0.556 0.000 0.000 0.000 28.1 

Lunge-
Sprawl 38 81.6 0.000 0.000 0.857 0.000 0.143 0.000 0.000 18.4 

1 ''Mild'' responses include visual orientation, snort, growl, etc. 
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occur when H' is minimal (H' ::: 0) and a high diversity 

of responses (lower predictability) should occur when 

H' is maximal (H'= log 7, where 7 ::: number of possible 

responses). The former would occur if a single non-

zero entry was observed; the latter would prevail 

where all entries were equal ( = 0.143). "Predicta

bility" of a response will here be measured as (1.000-

H' ) where H' is Shannon's index. This gives a maximum 

predictability of 1.000. It is customary to use log2 

for the calculations, to yield a figure in 'bits'. 
However, this is an unnecessary oomplication £or the 

present treatment, and log10 is used. The values for 

H' and predictability are shown in Table 40. It will 

be noticed that only "non-mild" responses have been 

included. This renders the estimate of predictability 

valid only for initial threat displays which are followed 

by a non-mild response. 

Parallel walks were followed by parallel walks in 

all cases. Upright oblique stares likewise elicited 

almost entirely other oblique stares (95.9%), and lunge

sprawls tended (85.7% of the time) to evoke upright 

oblique stares. Lunges and swings were responded to 
by other lunges and swings, or by upright oblique 

stares, and parallel broadsides were reacted to in.a 

diverse fashion. These results show that the three 

clo~e-up displays which included the components open

mouthed threat, orientation, and (typically) vocali

zation, were responded to in large part by upright 

oblique stares. Lunge-sprawls and lunges/swings were 

responded to in kind, or by upright oblique stares. 

This suggests that males reacted in a manner influenced 

by the threat component directed at them. The parallel 

walk appears to be a rigid display, with all non-mild 

responses being parallel walks. The labile threat 



TABLF. 40: 

PREDICT~BrLITY OF.nESPONSE TO tNITIAL THREAt DISPLAY 

INITIAL DISPLAY ~ PREDICTABILITY1 

Parallel broadside 0.523 0.477 

Lunge/swing 0.298 0.702 

Lunge-sprawl 0.178 0.822 

Upright oblique stare 0.089 0.911 

Parallel walk 0.000 1.000 

1pred:lctability = (1.000 -H') 



pattern parallel broadside evoked a range of res

ponses, but the predominant (63.2%) response was a 

parallel broadside. There is a distinction between 
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the two displays with highest predictability and the 

others, regarding the responsiveness of males to the 

displays. Parallel walks and upright oblique stares 

were responded to most frequently (72.7% and 83.7% 

of the time respectively), whereas the display compo~ 

nents of intermediate predictability, the lunge-sprawl, 

and lunge/swing, elicited fewest responses. This is 
explainable in part by the frequency of use of these 

two threats toward males interacting with females, who 

had low responsiveness (see section vi, above). For 

the five displays, there is not a significant corre

lation between percent responsiveness of the receiver, 

and predictability of the response (r ~ 0.657" df = 3, 
n.s.), but the distinctiveness of the parallel walk and 

upright oblique stare in having high rates of response 

and high predictabilities is clear. 

5dix. Diurnal trends in interaction freguenc~. The 

daily changes in interaction frequency are illustrated 
in Figure 46. The curve for the summed ranks of inter

action frequencies (per day-block, for the time of day 

in question) probably reflects the actual situation 

more accurately than the values for observed frequencies, 

since trends in anyone day tended to be regular where

as such variables as weather drastically affected 

interaction frequency for particular days. A general 

decline in interaction frequency from early morning 

throughout the day was measured. 



46. Diurnal trends in the rate of occurrence of 

interactions betwften territorial males. 
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5e. Discussion: threat communication and territori

ality. In early summer, territories were large and 

poorly-defined and subordinate males were chased from 

the lIareas of influence" of dominant males. At that 

time, most territories were not defended or exclusively 

occupied (see Pitelka, 1959: 253). As the summer pro

gressed, the areas of movement and influence of indi

vidual males jelled, because of the increase in the 

number of territory-holders on shore. Males whose 

territories abutted on non-territorial regions main
tained diffusely-defined areas of influence within 

them throughout the summer. Poorly-defined terri

tories may be a function of a low male population; 

no territories appear to be held in male Mustela 

nivalis when th~ population density is low (Lockie, 

1966: 160). In early and late summer dominance relations 

were obvious on the main study area, but they became 

obscured by the rigidity of territorial boundaries 

during mid-summer. Territoriality thus seemed to 

"smooth out" the differences in dominance between males, 

giving dominant and subordinate males equal status. 

There is little doubt, for example, that BCH would 

have been subordinate to his larger neighbours under 
non-territorial conditions. A similar equalizing of 

status occurs in the Gould's manakin, Manacus vitellinus 

(F. M. Chapman, 1935: 495-496), and is probably 

a usual consequence of territorial systems. There 

is prob&bly a critical difference in status between 

adjacent males, beyond which the smaller is driven 

off. Thus, only males within a certain range of physi

cal prowess and size are accepted by their neighbours. 

Threat exchanges between neighbouring territorial males 

therefore involve males of different dominance rank, 

under non-territorial conditions. 
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Threat displays of animals typically involve 

conflicting tendencies (Tinbergen,1957: 22; 1954: 

287). In birds, elaboration of non-display elements 

into threat displays has been widespread (op.cit.) 

but this is virtually unknown in mammals (Ewer, 1968: 

169) (see, however, Owen-Smith, 1971: 294 on the 

white rhinoceros, Ceratotherium si~). Boundary deli

mitation displays used most frequently by 1::.. forsteri 

were boundary displays, the components of which deri

ved directly from fighting. Parallel broadsides ser
ved to communicate the presence and, by implication, 

motivation of the displaying male at a location along 

the boundary, and parallel walks occurred along 

particular boundary regions. All of these close-up 

displays demarcated boundaries, bui only one (the 

boundary display) derived directly from fighting 

components. Distance threats (vocal, visual, and 

intention movements of approach) served to advertise. 

presence and motivation of the displaying male, some

times with reference to the boundary region (neighbour 

near it) and sometimes not (e.g. vocal threatening 

of a male interacting with female well within his own 

territory). Threats of the latter type may have re
flected motivation of the emitter, with little communi

catory value. Advertisement by the use of the upright 

resting posture may have occurred, but no sexual diff

erence in the frequency of use of the posture was mea

sured. 

The threat displays mentioned subserve the func

tions of advertisement of occupancy (with an implicit 

threat message), overt communication of threat, and 

delimitation of border. The combined effect of these 

displays is the maintenance of the integrity of a terri

tory, and differs sharply from actual defence of a 
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territory. The territorial system evolved because 

of advantages accruing to the participating males; 
one of these advantages is the achievement of a tenu

ous "truce" with other males once a male has become 

established as territorial. Threat displays between 

neighbouring territorial males are not normally 

disputes. They recur at the same point in space, 

accepted mutually by both interactants. Such accep

tance of boundary limits is an essential component of 
the territorial system in A. forsteri, without which 
true disputes would undoubtedly occur. The importance 

o£ topographical markers in imparting fixity to a 

territorial region has been stressed. This is wide

spread in animals (W.J. Hamilton, 1959: 172), and in 

!. forsteri tolerance of trespasses is inversely pro

portional to the degree of topographical definition 
of a border. 

EVen though threat displays between neighbouring 

males do not appear to involve elements of displace
ment activities (see above), some threat displays do 

not directly resemble threat actions. The implications 

of parallel walking include threat by lieu of proximity 

of the males. Strictly speaking, "threat displays" 
should perhaps not include parallel walking. However, 

the implications of threat are so strong in any such 

interactions between territory-holders that I prefer 

to include them all under that rubric. Whatever the 

classification, the generalisation made by Ewer (1968: 

170) that mammalian threat behaviour does not regu

larly incorporate elements derived from non-threat 

sources remains valid. 

6. Relationships between territorial males and SAMs. 

Territorial males were completely intolerant of the 

presence of SAMs on their territories. The number of 
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encounters between SAMs and territory-holders dwindled 

throughout the summer, but formed a numerically im
portant class of behaviours. 

6a. SAM arrival frequency: seasonal trends. A SAM 

"arrivaP' was considered to be the arrival or hitherto 
unrecorded presence of a SAM on the main study area. 

Seven individually known SAMs were recorded as having 

returned to the main study area after as long as 56 

days, and 12 SAMs were recorded on the main study area 
on 2 to 8 consecuti've days. I-t is likely, -therefore, 

that the arrival frequency of SAMs on the main study 
area reflected the number of SAMs on the island, and 

the tendency for individual SAMs to return to the same 

area. 
The number of SAM arrivals per hour dropped sharply 

and steadily after day-block 1 (Figure 47). The num-· 

ber of SAMs landing on the main study area declined 

more rapidly than did the SAM population curve (Figure 

5A) for day-blocks 1-8/9. Note, however, that the 
early morning censuses of SAMs on the main study area 

were highest in the same period (Figure 5A). There
fore the discrepancy between the SAM arrival curve 

(Figure 47) and the SAM census curve (Figure 5A) can be 

accounted for by the use of space on or around the bree

ding rocks by the SAMs during the first 8 day-blocks. 

This being so, the number of SAMs arriving on the l}lain 

study area was proportional to their numbers on the 

island. SAMs tended to arrive mainly in mid-day, with 

fewer arriving ~n the evening and morning (Figure 48). 

6b. Descriptive threat toward SAMs. The importante of 

SAMs in evoking threats from territorial males was 



47. Seasonal trends in the arrival frequency of SAMs 

on the main study area, and the proportion of 

all inter-male interactions ot territory

holders, which threats toward SAMs comprised. 
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48. Diurnal trends in the arrival frequency of 

SAMs on the main study area. 
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directly proportional to their frequencies of arrival 

on the main study area (Figure 55). 

The sorts of interactions involving SAMs and 

tenured males were relatively simple. A striking 
behaviour pattern, and one which elicited much agg'

ression from territory-holders, was running through 

the rookery by large SAMs. If caught, the SAM ran the 

risk of being attack~d, and he usually ran with jaw 

hanging, and lips relaxed, even before being app

roached by a male (see next section). If a SAM found 
himself in a region where the territory-owner was un
aware of him,he investigated females, usually evoking 

threats from them, thereby . ,alerting the terri tory

holder. It was impossible to infer the motivation 

behind SAMs running through the rookery in the fashion 

described, but their interest in females suggests a 

possibility. Most often such SAMs sprinted all the 

way through the rookery, being chased by each terri

torial male in turn, and being given no time to stop. 

Small SAMs were less interested in females, and 

often just tried to keep out of the way of territory

holders. When lying down, small SAMs were difficult 

to distinguish from females, except in facial features, 
and they generally elicited less aggression from fe
males than did larger SAMs. These two factors allowed 

small SAMs to remain in some territories for hours on 

end, and one very small male remained on the main 
study area in parts of territories rarely frequented 

by their owners, continuously for 5 days. He was mild

ly chased when the' tenured males became aware of him, 

but otherwise passed unnoticed. In smaller territories, 

such prolonged stays would have been impossible. 

Threat behaviour towards SAMs usual'ly (63.1% of 

625 interactions: 57.1% for very small to small SAMs, 



64.9% for large SA~s) involved an approach by the 
territorial male. 
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Approaches were sometimes preceded by a dis

tant vocal threat, and distant and vocal threats were 

often the sole form of communication used by" the 

territorial male. 

An extremely common form of interaction was the 

visual perception of a SAM near shoreline, followed 

by an approach. SAMs normally entered the sea at once. 

Another common threat was standing upright, with the 
body oriented or broadside. Standing threats were 

usually (64.7%) accompanied by a vocalization. 

For the most part, the clear cut dominance of a 

territorial male over a SAM resulted in an unambiguous 

threat-submission relationship. In its simplest form, 
threat occurred on a vejetative level of interaction; 

and submission was manifested in withdrawing, For 

example, a number of the following sequences was~ seen: 
SAM lands - SAM visually orients to an unaware terri

torial male - SAM re-enters water. Such a sequence can 

be elaborated by making the threat more elaborate, but 

the response of the SAM remains simple. Thus, a terri
torial male may orient, vocalize in a. number of wa.ys, 

run-approach, or make an intention movement of the 

head and neck as if about to approach, whereas a SAM 

can only remain or depart. When trapped or approached 

very closely, SAMs showed more complex submissive be~ 

haviour, described in the next section. When cornered, 

large SAMs were sometimes attacked, but small SAMs were 

never threatened more intensely than by slow advance, 

growling, and rapid head and neck feints, or sideways 

flicking of the head. Large SAMs corre:s.pondingly show

ed full submissive behaviour whereas small SAMs showed 
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an almost impertinent lack or response toward adult 

males. They would avoid a territorial male's app

roach and casually lie down elsewhere, or when vigour

ously pursued run off for a short distance. Such re

sponses resembled .the avoiding of an undesirable sti

mulus, rather than showing submission, and often 

resulted in small SAMs being involved in a series of 

interactions. 

Adult males were most tolerant of SAMs who were on 

the periphery of their territories, when such peri
pheries were diffusely defined. Male AL's territory 
extended over a large area, including the Aline rocks, 

which were frequently landed upon by SAMs. Although 
he frequently chased SAMs from there, he was also 

observed to weaken his threat the closer he approached 

the transgressors. Note the alertness of the four 
SAMs in Plate 26A as AL walked toward them, and their 
relaxed appearance in Plate 26B,after AL had turned 

aside, whimpering. 
SAMs were chased from a patch of forest between 

the two study areas by males whose territories flanked 

the forest. The "areas of influence" of the two males 

overlapped in the forest. 

6c. Threat vocalizations toward SAMs. All the vocali

zations described for threats between territorial males 

were also used to threaten SAMs. Because the stimulus 

situations involving SAMs were so much simpler than 

those associated with territorial males,-a more de

tailed analysis of the use of vocalizations over vary
ing distances was possible. Only those vocalizations 

given from stationary, visually oriented postures were 

included in the following analysis. 

Figure 49A illustrates the frequency of use of the 



26. A, B. Threat approach by male toward SAMs 

near the periphery of his area of 

influence. The SAMs are alert and 

oriented to him in A, but are re

laxed in B, where the territorial 

male is shown turning aside, 

whimpering. 





140. 

vocalizations over different distances. The percent 

predominance over those distances is shown in Figure 

49B. Snorts were used more commonly than other vocal

izations, but beyond 10m trumpeted roars were the 

commonest (60.0%) threat call. Growls and whimpers were 

used frequently over all distanc,es (Figure 49B). When 

used, growls were almost restricted to distances less 

than 11m, trumpeted roars were heard about as fre

quently at all distances beyond 3m, and whimpering 

,showed little change with distance. Snorting was 
common at about 5m, and lesa ao at other distances 

(Figure 49A). 

Growls were probably ineffective threat vocali

zations over any but the shortest distances; their 

use in threat communication among the territory-holders 

was almost restricted t~ close-up interactions, which 

rarely occurred when territory-holders threatened SANs. 
Whimpering was a general-purpose vocalization, elicited 

by almost any stimulus, and the absence of trends over 

varying distances suggests that the vocalization has 

limited threat value, or at least that it is a threat 

call of low specificity. Trumpeted roars showed the 
most clear-cut trends, being used over long distances, 

which is in keeping with their loudness and duration. 

Large SAMs evoked trumpeted roars 16.2% of the time, 

while small SAMs elicited them 8.7% of the time (N = 305). 

This suggests that trumpeted roars were used preferen

tially, but the difference may be because large SAMs 

were threatened. over greater differences than small 

SAMs (see below). Snorting was a general purpose threat, 

used over all distances, but was used less frequently 

beyond 10m. This was probably because of the limited 

range over which this call was effective; it was easily 



49. Use of th+eat vocalizations by territorial 

males toward SAMs: A.Differences in the use 

of each vocalization over varying distances; 

B. Differences in the use of different 

vocalizations at particular distances. 
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heard beyond 10m, but less so than was the trumpeted 

roar, and the latter call had better locating quali

ties. 

Seasonal trends in the vocalizations listed are 

shown in Figure 50. Three trends emerge: a sharp de

crease in the use of whimpering after day-block 3, 

an increased use of snorting in mid-summer, and a de
creased use of trumpeted roaring in mid-summer. 

Growling showed little change, as expected, since it 

is an unimportant call in threatening SAMs. The trends 
in trumpeted roaring and snorting are explainable by 

the lowered initial reaction distance shown by terri

torial males towards SAMs during the mid-summer (see 

section eii below). The decrease in whimpering is 
attributable to the increased frequency of use of more 

specifically aggressive vocalizations. 

6d. Submissive behaviour of SAMs. There are a number 

of characteristics common to all submissive seals re

gardless of sex or age class, and these may occur in 
various combinations. High intensity submission, such 

as is observed when a male signifies defeat in a fight, 

or when a large SAM has been cornered by a territory
holder, contains the following elements: 

1. High-pitched screech (llsubmissive screech".); 

2. Whiskers rotated forward; 

3. Lower jaw hanging limply; 
4. Lips relaxed, and cornersof the mouth retracted 

horizon~ally; 

5. Face oriented toward face of dominant, and 

neck often stretched to achieve proximity 

of the faces. The ,lower jaw is usually 

placed against the throat of the dominant. 



50. Seasonal trends in the percentage of occurrence 

of threat vocalizations toward SAMs by terri

torial males. 
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Numbers 2, 3, and 5 are illustrated in Plate 11A. 

Note that the large male (on the left) is leaning his 

face away from the face of the defeated challenger, 

and that he has a closed mouth. This is typical of 

a dominant when in such close contact with a sub

ordinate (and forms an interesting parallel with 

a mother-pup behaviour, described in the next chapter), 

and may take the form of stretchin~ up, instead of 

away. Note also, in Plate 11A, that the dominant male 

is advancing (pushing) with his body, but the smaller, 
defeated male, although in extensive throat contact1 

is keeping his body mass away. 

When a large SAM runs through the rookery, he fre

quently does so with mouth agape and lips drooping, 

and screeches continually, even without being cornered 

by an adult male. He normally runs with head and neck 

low to the ground, and, when cornered, screeches in a 

louder and more highly-pitched tone. At all times, 

when in close proximity to a threatening adult male, 

the SAM keeps his rear quarters away, and backs off be

fore attempting to run away. The same tendency was 

seen in defeated males, and is undoubtedly a basic and 
widespread behavioural pattern (Hewer, 1957: 43 illu

strates this in fighting male Halichoerus). 

When a submissive SAM is separated from a domi

nant and threatening adult male, he ,invariably retains 

a gaping mouth and drooping lips, and never faces the 

dominant directly. This is clearly shown in Plate 11B, 

in a large SAM w~o has backed away from an adult male. 

Only when the dominant male continues to actively 

threaten (e.g. by-advancing) does the SAM visually 

orient directly. Upon backing away or retreating, a 

SAM decreases the loudness and pitch of the submissive 

screech, and the call often turns into a low whine. 



143. 

6ei. Threats to SAMs: directions of approach of SAMs. 

Ultimately, SAMs who entered the rookery came from the 

sea. They were normally unable to remain in a breeding 

aggregation for more than a few hours at a time (and 

only very small males could do this), but on occasion 

remained in the forest behind the breeding rocks for 

days at a time. Hence SAMs could and did enter the 

rookery from various directions, depending on whether 

they had recently arrived from the sea or not. The 

direction of entry into territories was dictated by 

topography. Gut lB was never entered by SAMs, because 

of the topographical difficulty in doing so. Gut lA, 

on the other hand, was frequently entered by app

roaching SAMs, and males who held territories includ..., 

ing that portal were involved in frequent chases of 

SAMs. Similarly, males who"held sway over the Aline 

rocks, which were often landed upon by SAMs, were com

monly involved in interactions with SAMs. Male RS, who 

held a territory in the seaward side of gut lA, en-

gaged in 44 approaches of SAMs. B, who held an inland 

territory, engaged in eight approaches during the same 

period. During the first 18 days of AL's tenure, he 

approached 18 SAMs (his -terri-toryincluded -the Aline 

rocks); BCH, whose territory abutted against and included 

part of the woods, approached six SAMs; and BSR, whose 

territory was in gut lB, approached none in the same 

period. 

Seasonal effects on the frequency of approaches 

have been treat~d. Aside from seasonal effects, due 

to the size of the SAM population, topography and the 

location of the territory were important determinants 

of how frequently territorial males interacted with SAMs. 
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6eii. Reaction distances to SAMs: seasonal trends. 

Distances over which territorial males perceived SAMs 

were estimated with the aid of the grid painted on the 

study area. Reaction distance was defined as the 

distance, in a straight line, between a SAM and a 

territory-holder, when the latter'became aware of and 

threatened the former. 

The mean reaction distances per day-block are 

illustrated in Figure 51. It was anticipated that 

territory-holders would have lowered thresholds to 

SAMs during the peak of breeding, but the reaction 

distances do not support this. Maximal distances over 

which threat occ~were recorded in the early summer 

(day-blocks 1-3). I can offer no explanation for this 

trend. It may result from differences in the pro

portions of small and large SAMs present at different 

stages of the summer. 

6.eiii. Completeness of approach toward SAM~. Terri

tor ial males who approached SAMs walked or ran, all 

the way, or part of the way. The two types of partial 

approaches merged frequently, and will be combined 

for the present purposes. 

It is assumed that a direct approach connotes 

threat, and that speed and completeness of approach 

refiect the motivation of the threatening male. Com

plete run, approaches were considered more threatening 

(score 3), complete walk approaches less so (score 2), 

and incomplete approaches least (score 1). A com

plete approach was recorded when the approaching male 

reached to a bout the original place .where the SAM had 

been perceived, or beyond, or as far as the approaching 

male's boundaries permitted. Incomplete approaches 



51. Seasonal trends in reaction distance by 

territorial males toward SAMs. 
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were counted when a male did not reach the location 

where the SAM was first seen, or when the territory

holder failed to pursue a SAM as far as his boundary 

permitted. 

Partial, walk-complete, and run-complete app

roaches were transformed to percentages, and the 

percentages modified by the scoring system described 

(Table 41). 
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There are discernible seasonal trends in the 

approach score toward SAMs. This continued well beyond 

~ peak of breeding; the lumped data for day-blocks 

13-16 yield a total score of 204.3. 

The distance at which a SAM was perceived modi

fied the response of the adult male. Territory

holders showed about the same vigour of approach over 

intermediate distances (4-10m) !but a more vigourous 

approach at less than 4, and a less vigourous approach 

at greater than 10m (Table 42, Figure 52). 

6eiv. Components of threat toward SAMs. As a further 

estimate of the vigourousness of threat towards SAMs 

at different stages of the season, the following threat 

components were used: visual orientation, posture, 

and vocalization. The data are summarised in Table 44. 

It was assumed that (A + B) reflected less aggressive

ness than (C + D). This follows logically from C being 

A plus a vocalization, and D being B plus a vocali

zation. The calculation (C + 'D) - (A + B) should there

fore be an approximation of the aggressive level of 

threat (Figure 53). 

Unlike the data on completeness of approach, there 

is an overall decline apparent in Figure 53 with a 

consistently high measure until day-block 9, and an 



TABLE ~1: 

SEASONAL TRENDS IN APPROACH SCORES TOWARD SANS 

(b) (c) 
(a) Complete Complete 

Day-Block Partial approach walk approach run approach a+2b+3c N 

1 18.31 (112) 35.0 (21) 46.7 (28) 228.4 60 

2 13.6 ( 3) 36.4 ( 8) 50.0 (11) 236.4 22 

3 37.9 (11) 24.1 ( 7) 37;9 (11) 199.8 29 

4 5.1 ( 2) 35.9 (14) 59.0 (23) 253.9 39 

5 25.5 (13) 17.6 ( 9) -56.9 (29) 231.4 51 

6 10.3 ( 3) 41.4 (12) 48.3 (14) 238.0 29 

7 45.0 ( 9) 10.0 ( 2) 45.0 ( 9) 200.0 20 

8 29.2 ( 7) 25.0 ( 6) 45.8 (11) 216.6 24 

9 15.0 ( 6) 27.5 (11) 57.5 (23) 242.5 40 

10 42.3 (11) 30.8 ( 8) 26.9 ( 7) 184.6 26 

11 

12 36.4 ( 4) 9.1 ( 1) 54.5 ( 6) 218.1 11 

13-16 43.5 (10) 8.6 ( 2) 47.8 (11) 204.3 23 

1% 

2Sample size 



TABLE 42: 

RELATIONSHIP BETWEEN PERCEIVING DISTANCE AND APPROACH SCORES TOWARD &ruMS 

Perceiving distance 

1 % 

(metres) 

1 - 3 

4 - 6 

7 -10 

~ll 

2Sample size 

(a) 
Partial approach 

20.71 ( 62) 

28.4 (27) 

28.6 (28) 

37.1 (13) 

(b) complete (c) complete 
walk approach run approach a+2b+3c 

27.6 ( 8) 51. 7 (15) 231.0 

27.4 (26) 44.2 (42) 215.8 

28.6 (28) 42.9 (42) 214.5 

25.7 ( 9) 37.1 (13) 199.8 

L 

29 

95 

98 

35 



TABLE 4.3: 

PERCENTAGE OCCURRENCE OF CERTAIN COMPONENTS IN THREAT COMMUNICATION TOWARD SAMS 

(a) (b) (c) (d) 
Visually Stand Vocalize Vocalize and 

Day-In()~k orient only only. . stand a+b c+d (c+d)-(a+b) .JL _ ...... - _ ...... _ .. _ ........ _ .. _ .... - _ .... _ ..... _ ........ _ .. _ ..... _ ..... _--_._--

1 2.25 0.00 29.21 1.12 2.25 30.30 28.05 89 

2 3.03 3.03 21.21 6.06 6.06 27.27 21.21 33 

3 0.00 0.00 11.43 5.71 0.00 17.14 17.14 35 

4 7.14 5.71 21.43 10.00 12.85 31.43 18.58 70 

5 . 3.26 4.35 27.17 9.78 7.61 36.95 29.34 91 

6 17.39 0.00 15.94 24.64 17.39 40.58 23.19 69 

7 0.00 0.00 31.58 15.79 0.00 47.37 47.37 38 

8 2.94 0.00 14.71 11. 77 2.94 26.48 23.54 34 

9 3.64 0.00 16.36 7~27 3.64 23.63 19.99 55 

10 0.00 12.50 12.50 10.00 12.50 22.50 10.00 40 

11 9 

12 0.00 12.50 0.00 18.75 12.50 18.75 .6.25 16 

13 0.00 0.00 8.93 16.67 0.00 25.00 25.00 12 

14 - 5 

15 21.05 15.79 15.79 15.79 36.84 31.58 -5.26 19 



52. Effect of threat distance on aggressiveness 

of threats by territorial males toward SAMs. 
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53. Seasonal trends in the aggressiveness of threats 

by territorial males toward SAMs. 
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'absolute maximum in day-block 7. It is concluded that 

territory-holders were highly responsive to SAMs from 

early summer through the peak of breeding, after which 

responsiveness declined. 

The effects of distanc~ on the vigourousness score 

(C + D) - (A + B) were similar to those on the complete

ness of approach. For distances up to 10m, little 

difference was apparent, but a sharp drop in aggressive

ness occurred in threats made beyond 10m (Table 44, 

Figure 52). 

6ev. Effect of the size of SAMs on threat.:by territorial 

males. Territorial males never attacked small SAMs, but 

occasionally attacked large SAMs. This implies a diff

erence in aggressiveness toward SAMs of different sizes, 

more effective inhibition of aggression toward small 

SAMs, or both. Small SAMs were sometimes able to remain 

within territories for hours on end without being 

chased away, partly because of their inconspicuousness, 

and partly because they were not easily intimidated 

by territory-holders. The importance of differences 

in aggressiveness of territorial males toward SAMs of 

different sizes will be examined in this section. 

Territorial males threatened large SAMs at signi

ficantly greater distances than they did small SAMs 

(Table 45). This may be because of an inability to 

recognise small SAMs at long distances, or because 

of lowered aggressiveness toward small SAMs. 

Applying the scoring system for the completeness 

of approach (section iii) to SAMs of different size 

classes, Table 46 was constructed. Territory-holders 

tended to run the complete distance toward large SAMs 

nearly 15% more frequently than for small SAMs, and 



TABLE4J+: 

EFFECT o.F DISTANCE o.N AGGRESSIVENESS o.F THREATS To.WARD SAMS 

(a) (b) (c) (d) 
Reaction distance Visually Stand Vocalize Stand and 

(metres) 

1 .,. 3 

4 - 6 

7-10. 

~ll 

TABLE -4-5: 

orient only only . vocalize (a+b) (c+d) (c+d)-(a+b) 

11.29 1.61 33.87 6.45 12.90. 40..32 27.42 

3.89 6.67 19.44 17 .22 10..56 36.66 26.10. 

. 2.0.7 0..69 19 .. 31 10..35 2.76 29.66 26.90. 

1. 79 8.93 23.21 3.57 10..72 26.78 16.06 

EFFECT o.F THE SIZE o.F SAMS o.N REACTIo.N DISTANCES o.F TERRITo.RIAL MALES. 

Size of SAM 

LARGE 

SMALL TO. VERY SMALL 

Reaction distance 
Y (metres) 

8.0 

6.1 

t = 3.54, P< 0.001 
s 

S.E. 

0.52 

0.24 . 

N 

47 

172 

! 

62 

180. 

145 

56 



TABLE 46: 

EFFECT OF THE SIZE OF ~S ON COMPLETENESS OF APPROACH OF TERRITORIAL MALES 

Size of SAM 

IARGE 

S:MALL TO VERY S:MALL 

1% 

2 Sample size 

TABLE 47: 

Partial 
Approach 

10.421 ( 52) 

28.21 (28) 

Complete 
. Walk Approach 

27.08 (13) 

30.30 (40) 

Complete 
Run approach 

62.50 (30) 

48.48 (64) 

Approach 
~ 

252.08 

234.25 

EFFECT OF THE SIZE OF SAMS ON AGGRESSIVENESS OF THREAT OF TERRITORIAL MALES 

(a) (b) (c) (d) 
Visually Stand Vocalize Vocalize and 

Size of Sams orient only only .stand a+b c+d Cc+d)-Ca-tb) 

LARGE 1.35 0.00 18.92 14.87 1. 37 37.79 32.44 

SMALL TO VERY SMALL 7~36 0.00 28.14 ' 7.36 7.36 35.50 28.14 

! 

48 

132 

N 

74 

231 



they made incomplete approaches toward small SAMs 

almost three times as frequently as toward large 

SAMs. 
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The classification of threat components in the 

preceding section (iv) was employed to construct 

Table 47. Again, there is the suggestion of greater 

responsiveness toward large SAMs than toward small 

SAMs. The difference resides largely in the "vocal

ize and stand" and the "visually orient" categories. 

It is concluded that territorial males were more 
responsive and more aggressive to large SAMs than to 

small SAMs. This probably contributed to the ability 

of small SAMs to remain on the rookery for hours on 

end without being vigourously chased off. Subjectively, 

the vigourousness of the responses of territorial 

males to large SAMs was much more marked than the data 

presented above indicate. Size of SAMs alone was res

ponsible for evoking highly aggressive threats from 

tenured males. Large SAMs evinced much more striking 

submissive behaviour than did small SAMs, correlated 

with the greater probability of their being attacked. 

6f. Discussion: SAMs and territory-holders. It is a 
characteristic of the Otariidae that males are sexually 

mature, and mate occasionally, before they are of suffi

cient size and experience to hold a territory (review 

in Harrison and Kooyman, 1968: 267ff). The intolerance 

shown by territorial male A. forsterl toward SAMs of all 

ages is explainable by this; regardless of whether a 

SAM is a physical threat to a territory-holder,- he is 

a reproductive threat. Nevertheless, very small males 

were not permitted to remain on the rookery, and males 

of such size {smaller than females} were probably not 

capable of copulating with the females present. The 



extension of a male's intolerance to these very small 

males is not explainable by their being reproductive 

competitors, and must reflect a g~neral behavioural 
disposition of territory-holders. Such intolerance 

is restricted to adult males on station. Adult 

males not holding territories were more tolerant of 

the proximity of small males of varying sizes, and 

territorial males away from the rookery (e.g. in late 

or early summer) showed similar tolerance (see Plate 

26, of AL's tolerance of SAMs near the periphery of 
his territory). The psychologiaal effects of holding 

a territory were therefore responsible for the in
tolerance shown toward SAMs. 

The degree of aggressiveness manifested toward 
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SAMs by territory-holders depended on the size of the 

SAM. Only large SAMs were attacked, in much the same 
manner as were submissive adult males. This suggests 

that tenured males recognised certain size classes of 

SAMs as potential challengers, reacting to them as 

though they were challenging adults. The lowered 
responsiveness and aggressiveness shown toward small 

SAMs is attributable to their being clearly recog
nisable as non-potential challengers. Therefore, such 

lowered aggressiveness was not due to a form of altruism, 

manifested in more affective inhibition, but was due to 

the lower levels of aggressiveness evoked by the 

physical and behavioural stimuli of small SAMs. It 

is possible that the different submissive reactions 

of large and small SAMs may modify the aggressive res

ponse of territory-holders. That is, the highly sub

missive behaviours of large SAMs could act to identify 

them as large SAMs, and the mild submissive responses 

of small SAMs likewise. 
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7a. Discussion: communication among males. Vocal 

communication. The use of vocalizations in pro

claiming territorial or reproductive status has been 

suggested for Erignathus (Burns, 1967: 46-47; Ray 

et ai.,1969) and Leptonychotes (Ray, 1967). All 

phocids probably use some form of auditory communi

cation (see Schevill and Watkins, 1965; Marlow, 1967; 

H. D. Fisher, 1952: 54; Hewer, 1960), and there are 
scattered references to vocalizations of eared seals 

(Fay, 1960: 369 (Odobenus); Tembrock, 1963: 757 
(various); Tembrook, 1965: 266 (Otaria». Underwater 

vocalizations of otariids have received increasing. 

attention (Schusterman, Gentry, and Schmook, 1966, 

1967; Evans, 1967; Schusterman, 1968; Poulter, 1969), 
and there is evidence that some. of these may be used 

for communication (Schusterman, Balliet, and, St. John, 

1970). A study on captive male Zalophus has revealed 

a relationship between barking and dominance (Schuster~ 

man and Dawson, 1968). Geographical differences in 

vocalizations of the northern elephant seal have been 

reported (LeBoeuf and Peterson, 1969). The sociologic~l 

importance of vocal communication on land has been 

studied in Mirounga angustirostris (Bartholomew, 1952:' 

401ff; Bartholomew and Collias, 1962), Callorhinus 

(Peterson, 1965: 70ff), and Zalophus (Peterson and 

Bartholomew, 1969). 

As was evident from the treatments of vocalizations 

in !. forsteri above, there is much overlap in the 

use of vocalizations, and none is used in a very speci

fic context (Table 48). Vocalizations were almost 

always repeated, used with other vocalizations, or 

accompanied by non7auditory threat (e.g. visual orien

tation, standing up, approaching, etc). There was a 

tendency for certain vocalizations to be used 



TABLE 48: 

Whimper 

Oral 
snort 

Nasal 
snort 

Variable 

Short to 
middle 

Usually 
Long 

SUMMARY OF VOCALISATIONS USED BY MALES. 

Response to many stimuli; used continually when inter
acting with females, and when moving within territory; 
given during least aggressive stages of boundary dis
play sequences. 

Mild threat in response to many stimuli; precedes 
most hasty motions, e.g. approach toward SAM, or 
female leaving territory; associated with running, 
and all sharp actions during threat displays; used 
without movements in some displays, e.g. parallel 
broadside. 

Often used by challenging males to advertise them
selves, and by territorial males upon perceiving a 
challenger or large SAM outside their territories; 
effect of this vocalisation on the attentiveness of 
territorial males is marked. 

Growl Variable; Given continually during boundary displays, and often 
probably func-by males seeing movements of neighbours. 
tional only 
at Small dist-
ances 

Trumpeted Middle to 
roar long 

Submissive Usually 
screech short 

Variable; often elicited by males giving the call, or 
spontaneously, sometimes used at close quarters during 
or following threat display, or when threatening 
females; mayor may not be oriented to the evoking 
s±mulus. 

Submission; used when attack by dominant is imminent. 

Highly-pitched; repetitive; 
becomes very highly-pitched 
and is repeated rapidly wneh 

'excited during interactions 
with females. 

Guttural, brief; guttural 
growl occurs after (and 
before?), 

Short, explosive; can be 
repeated in rapid series for 
up to three expirations; at 
low intensity aggression, 
blends in context with oral 
snort; loudness varies with 
degree of arousal. 

Prolonged, deep. 

Prolonged, varying from deep, 
pulsed beginning to highly
pitched end; frequency of use 
and loudness vary with aggre-
ssive arousal. ~. 

Shriil, prolonged, variable 
in loudness and pitch, depe
nding on the proximity and 
intensity of threat display 
of the threatening dominant. 
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predominantly over certain, distance's '(Figure 49B) " and 

only whimpering was used commonly over all distances 

(Figure 49A). The least specific vo'caliz.ations (whimper, 

growl, general snort) wer'e given over varying distances, 

while the specific, 'highly aggressive nasal snort was 

long-distance only •. The trumpeted roar, although used 

in many contexts, can be thought of as having three 

major contexts: distant, oriented threat; distant, 

unoriented threat (spontaneous, or evoked by a similar 

vocalization); and threat at close quarters. The physi
cal characteristics of the call render it suitable for 

distant communication of directed threat, and for more 

general advertisement of territorial status. Although 

high inter-in4ividual variation in this call was noted, 

some males (including some "isolated" males) never 

used it, and it is therefore neither a necessary form 

of advertisement for territorial status or individual 

identity. Large SAMs and small, obviously subordinate 

territory-owners, occasionally used this call for the 

purposes of bluff, and such SAMs readily fled upon the 

threatening approach of an adult. Wintering males at 

Kaikoura in March 1971 were observed to give this 

vocalization commonly in short-distance threat toward 
moving animals, so its use throughout the year is very 

variable. 

Only one of six readily distinguishable calls 

of adult males is submissive, and this call is vari-. 
able. The other five calls range from very general to 

more specific, but all serve to communicate a male's 

motivational state either directly, or indire~tly 

(by identifying the emitter as a territory-holder). 

The similarity of the use of the vocalization can be 

understood by considering the restricted number of 

messages exchanged between males. All connote aggress

iveness, but they vary in degree of arousal, the degree 
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of orientation, and the motivation. The context of 

use modifies the message conveyed by each call. For 

example, a challenging male who stands up on prom

inent topography, visually orients, and nasal snorts, 

is issuing an unmbiguous message of intent to fight. 

(thi; appears to be analagous to the clap-th~eat of 

the northern elephant seal (Bartholomew and Cellias, 

1962: 11)). Males on adjoining and distant terri

tories, both visually .isol·ated males, and visually 
4. 

oriented males, immediately become aroused, and also 
use this vocalization. Here, the message is one of 

willingness to fight, with an element of advertisement. 

Such adjoining males often trumpet-roar, advertising 

their presence. The trumpeted roar, when given loudly 

and frequently following fights, communicates presence, 

and a highly aroused state. At such times, it is 

normally not oriented. Contrast that use of the 

trumpeted-roar, with one such as: a male who is lying 

down visually orients to a neighbour near a border, at 

a distance of 10m, and trump~~-roars mildly, without 

lifting his head. This differs from the foregoing 

example in the degree of arousal, and this difference 
is manifest in posture and loudness. In a similar 

context at a reduced distance, say 3 to 4m, such a 

threatening male would probably have snorted or growled, 

rather ·than trumpet-roared. Here the distance, dic

tates what vocalization is used, though other aspects 

of the context appear identical. 

Vocalizations are rarely the sole form of communi

cation when a male threatens. This is not trusfor topo

graphically isolated males,some of the time, although 

it could be argued that the vocal advertisement of 

posi tion on a rookery, and thEefore status as a terri

tory-holder., is a more elaborate a threat than just a 
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vocalization. By vocalizing, a male draws atten~ion to 

himself, and the emission of visual stimuli relating 

to his size, posture, movements, and location are the 

most important indicators of his intentions. In this 

sense, threat behaviour is highly redundant. There is

a broad overlap in the context of use of threat vocal

izations, vocalizations are repeated or used with 

other calls, and information is transferred through 

sensory channels other than hearing. We are here 

faced with an apparent dilemma: there is inter-individual 
variation in calls and uses of calls, there is a 

rough relationship between context (especially modi-

fied by distanc~ and motivation) and the form of 

advertisement used, and yet threat displays appear 

redundant. Why should there be a diversity of threat 
components, yet high redundancy? ' Two factors are in 

operation. It is important that a male display him-

self with as little ambiguity as possible as a ter~i

tory-holder. An example will illustrate this. A large 

SAM ran through the rookery one day, showing the usual 

submissive behaviours to all the territory-holders he 

encountered. The small territorial male BCH was in,a 
prominent place in his territory, yet the large SAM ran 

into his territory as if it were a refuge, and, ignoring 

BCH a few metres away,settled down as though to re-

main. Not until BCH had rushed this SAM from behind 

and bitten and shaken his hindquarters did the SAM 

recognise BCH as an animal of superior status, and 

flee. Only by direct attack was BCH able to communi

cate his status and dominance. In such cases,'loss 

of ambiguity was achieved by the superposffiion of a 

number of threat elements (see A~ S. Rand, 1970), and 
redundancy therefore served to decrease the probability 
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of a mis-read:lOO'3Sage. During territorial maintenance 

behaviour and advertisements males must achieve 

a balance between overt aggression and symbolic threat. 

Overt aggression normally occurs when a male's terri

torial boundaries are transgressed: examples of sym

bolic threat are the broadside "flop", the upright 

parallel broadside, and the parallel walk. The effect 

of mis-reading a message can be illustraiedby the 

example of BTR, who immediately after establishing him

self, attacked a neighbour who approached him, and lost 
his territory as a result. It behooves both' emitter 

and receiver to send and process messages unambiguously, 

and this is best achieved by variation in the contexts 

and physical characteristics of signals. The diversity 

of the vocal communication system in A. forsteri is 

complex, yet, with the exception of the whimpering 

vocalization, all calls appear to be used solely for 

the purposes of threat and symbolic threat. Zalophus 

males have a low diversity of vocalizations, but 

appear to have compensated for this by altering the 

rate of vocalization (Peterso~ and Bartholomew, 1969) 

and}" its frequency (op. cit.; Schusterman and Dawson-, 

1968). More specific signalling may occur in Callorhinus. 

In that species, the "boundary puff" is used only at 

the .border (Peterson, 1965: 74) but other vocalizations 

are used in similar contexts to those noted for !. 
forsteri (op. cit.: 70ff). The "submissive screech" 

is widespread in eared seals, and a similar call is 

given by subordinate northenielephant seal males 

(Bartholomew and Collias, 1962: 12). This call is 

distinctive, and contrasts sharply with aggressive' 

vocalizations. There is no conceivable advantage to 

having an elaborate system for the communication of 

submission in a species in which social interactions 

are usually aggressive, in which social cooperation is 
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lacking, and in which only female-pup bonds are of any 

duration. 

Vocalizations of Australian !. forsteri appear 

similar to those of !. forsteri in New Zealand in 

physical characteristics (Stirling and Warneke, 1971), 

but insufficient raw data have been published on the 

contexts of use of calls of Australian Arctocephalus 

to warrant an interpretation of their social functions. 

7b. Submission and response to submissi~. Submission 
in otariids is fairly uniform. In defeated male 

Eumetopias, "the submissive male lowered himself slightly, 

extended the head forward and rapidly snapped his jaws 

at the head and neck of the opponent without actually 

biting him" (Gentry, 1970: 23), similar to the behaviour:s 

of juvenile males and non-receptive females toward 

territory-holders of that species (ibid.). Peterson 

(1965: 74-75) decribed a "whine ll in Callorhinus which 

he attributed to submission, but which he felt was in

effective in ~nhibiting_further attack by a victorious 

male. A similar call and. co~text has been reported 

for !. tropicalis (Paulian, 1964: 100), !. australis 

(Vaz Ferreira in Paulian, 1964: 100), and probably 

Australian !. forsteri and !. E. doriferus (Stirling 

and Warneke, 1971: 237). !. tropicalis and!. australis 

males use the call when running through other terri

tories to reach the sea. 

Schenkel (1967) has discussed the concept of sub

mission with special reference to the dog and wolf 

(Canis lupus). He stated (op. cit.: 324) that active 

submission was an "impulse and effort of the inferior 

towards friendly harmonic social integration," and 

felt that the concept should not be extended to con

texts of severefighting (op. cit.: 327). Throughout 



155. 

this report, I have used the term "submission" with

out qualifying it, and will continue to use it in 

a general sense. Schenkel's proposed use of the term 

is too restricted to provide for its application to 

societies other than those based on a more or less 

permanent association of individuals, in which domi

nance relationships prevail. In the !. forsteri 

observed, territorial males were essentially equi

dominant, and defeated males and SAMs distinctly 

subordinate. The submissive behaviour described 
served to inhibit attack or further attack from the 

dominant male, but was not always successful in doing 

so. 

Submissi ve males. show a number of behaviours. 

which differ from aggressive behaviour (Table 49). 

Subordinate males must maintain orientation or they 

will have their unprotected flanks or rearquarters 

bitten. The other submissive behaviours listed in the 

table are antithetical to those shown by the dominant 

male. It must be stressed t~at Darwin's principle 

of antithesis did not state that antithetical behaviours 

occur in order to inhibit aggression. He wrote that 
"when a directly opposite state of mind is induced, 

there is a strong and involuntary tendency to the 

performance of movements of a directly opposite 

nature" (1904: 28). If this is true, one can not con

clude that subordinate behaviours which are antithetical 

to aggressive ones communicate submission, although 

this function may be secondarily acquired. The sub

missive screech, the cessation or lack of pushing 

with the body, and the stretching up toward the face, 

probably have c.ommunicatory functions. The rotation 

of the vibrissae forward may be a result of the con

traction of famial muscles not representing an attempt 



TABLE 49'~ 

COMPARISON OF H!GH .INTJ!:NSIlY SUBMISSIVE AND AGGRESSIVE 

BEHAVIOUR AT CLOSE RANGE , 

SUBORD INA TE 

Defensive orientation of body 

Highly-pitched submissive screech 

Body mass away from dominant 

Stretch face toward face 0:1; dominant 

Vibrissae rO,tated forward 

Mou'th widely agape 

Face relaxed: submissive grin and 
gape 

TABLE 5D: 

DOMINANT 

Offensive orientation of body 

Deep growl, sometimes interspersed 
with snorts 

Pushing with body mass, or no 
attempt to keep body mass away 

Head held high and away from face 
of subordinate 

Vibrissae in normal position 

Mouth neve~ as widely opened, often 
closed 

Face tensed: moustachial pads con
tracted. 

SEASONAL TRENDS IN MALE RESPONSIVENESS TO MOVING FEMALES 
. t • 

PERIOD YES NO YES % N 

~-20 November 30 37 44.8 67 

9-18 December 105 204 34.0 309 

19-28 December 114 169 40.3 283 

28 December - 6 January 55 99 35.7 154 
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at communication& Compare Plate 27A, where a male 

is reacting to a jab from a female, and has con

tracted his face in response (Andrew (1963: 1037) has 

pointed out that vibrissae are erected whenever any

thing is suddenly brought to the face in carnivores), 

and Plate 27B where a SAM is exchanging a naso-nasal 

greeting in a "friendly" manner with a female. In the 

former, the communication of submission is unlikely; 

in the latter case, the message "I mean no harm ll is 

being emitted by the SAM. Peterson (1968: 40) 
suggested that vibrissae are communicatory in naso

nasal greetings between bull and female Callorhinus. 

The vibrissae are richly innervated in otariids, but 

such sensitivity may be important in other ways. 

Lindt (1956: 288) observed :swimniing .. Zalophns 

running their noses through sandy bottom, and Kenyon 

(1952: 245) reported that Eumetopias are frequently 

hooked on fishing lines on the bottom, so vibrissae 

may function importantly in feeding. 

The wide gape of the su~missively open mouth, 

and relaxed drooping lips, wi~h the corners of the 

mouth retracted, contrast with an aggressive open 
mouth. ~ 

To summarise, behaviours shown by an intensely 

submissive .male at close range include antithetical 

ones, some of which function to communicate submission, 

and some of which are serviceable associated habits, 

or concerned with defence (orientation). 

When separated~by some distance from a dominant 

male a subordinate will generally retain his submissive 

gape and drooping lips, and avert the orientation of 

his head (Plate 11B). Note how, in that photograph, 

the large SAM is maintaining visual contact with the 



27. A. Female jabbing at investigating male, 

who resp.6nds by rotating his vibrissae 

forward and partially closing his eyes. 

B. "Friendly" greeting between medium-sized 

SAM (left) and female .• 

c. Male herding female, showing typical 

sideways movement of the head and, 

neck. Note the defensive orientation 

and open mouth of the female. 
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territorial male. The angle of his head to the ground 

is not great, unlike threatening males, and his mouth 

is more widely open than is normal for a threatening 

animal. The retracted corners of his mouth and re

laxed lips are in contrast to those of threatening 

males. Direct visual orientation has been considered 

elsewhere in this text as implici~ aggressive. This 

is true for many animals (Vine, 1970: 290), but for 

situations where a subordinate must compromise be

tween defence and submission, as in the case of fur 

seals and Schenkel's wolves, the rule may necessarily 

be violated; such use does not render the component 

aggressive. The avoidance of direct gazing illustrated 

in Plate 11B may, as suggested by Vine (ibid.), Fox 

(1969: 255ff; 1970: 65) and many others, serve as a 

cut-off behaviour, to terminate the interaction. For 

the case in point, this interpretation is not valid 

because such interactions never ended until the SAM 

had left the study area. The indirect gaze in such 

contexts communicates submission. The use and avoid

ance of direct gazing seem to-be much more elaborated 

in canid social systems (see Fox, 1969: 255ff; Fox, 

1970:65) • 

Submissive ~ales show submissive gaping, drooping 

lips, and often a submissive screech while running, 

with head and neck low, through the rookery. The 

running posture and vocalization may com~unicate sub

mission, but the other components can be most easily 

explained as being in anticipation of the communication 

of submission, in much the same way as Darwin (1904: 

75) explained movements accompanying theanticipatiort of 

pleasure. 

The reaction of a dominant male to submissive 

behaviour varies. If the submissive male is large, the 
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dominant may continue to attack, while~subordinate 

backpedals furiously attempting to escape. At close 

range, submissive behaviour by a SAM usually evokes a 

response similar to that shown in Plate 11A. The 

dominant continues to push and advance, while 

drawing his head up and away from the face of the 

screeching subordinate. This is a remarkable parallel 

to the reaction of a dominant wolf to the attentions 

of a subordinate (Schenkel, 1967: Figure 5B). Fox 

(1969: 256) suggested that a dominant wolf permits 

a subordinateLo withdraw, though the dominant remains 

"tense and prepared to retaliate, if attacked or 

threatened". The posture and inhibited aggression in 

!. forsteri can be interpreted in a like manner. The 

dominant male in Plate 11A is in a posture similar 

to those of the fighting males illustrated in Plate 

7C, but this may be coincidental to keeping his face 

out of reach of the subordinate's face. As cogently 

argued by Schenkel and Fox, the exposure of a critical 

part of the body to a dominant animal is more than 

likely coincidental, and in many cases is based on 

a false interpretation. Once a dominant and a sub

ordinate have been "sorted out" in an interaction, the 

dominant is inhibited from inflicting an excessive 

amount of damage on the subordinate for two reasons: 

lack of advantage in doing so, and the possibility 

of triggering a critical reaction. This is in 

opposition to Schenkel's view (1967: 327-328) that, in 

serious fighting, subordinate behaviour on the part 

of one individual "will not prevent the superior from 

damaging or killing the defeated rival". The sub

ordinate is inhibited from attacking because, by so 

doing, he would surely unleasefresh fury from the 
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dominant. , This explains why dominant males can "afford!! 

to expose such a location as the throat (in !.forsteri 

the exposure of the throat is coincidental to other 

actions) to a subordinate. The factor of lack of 

advantage to unnecessarily damaging a submissive male 

is relatively unimportant (although definitely present) 

in interactions with large SAMs; inhibition is com-

plete in interactions with small SAMs. Subordinate males 

never exhibited aggressive behaviour once their status 

was determined, and Schenkel's (1967: 320) interpre
tation of the inferior dog not daring to bite a domi

nant is-applicable in this case. 

A good study of the use of facial expressions in 

various canids has been published by Fox (1970). Many 

of his descriptions apply equally' well to facial ex

pressions'_1:t:;ed by fur seals. The contraction and ex

pansion of the moustachial pads is similar to an 

"aggressi ve pucker" Cop. c it.: 53). Vine (1970: 288) 

mentioned the use of swelling in facial regions for 

the purposes of threat in various vertebrates. Such 

swelling in mammals may be a result of a general ten

sion of the face which is an accompaniment of the state 

of anger (Bolwig, 1964: 189). In!. forsteri bulls, 
the swelling can be seen by a human observer at greater 

than 10m and males interacting at close quarters can 

undoubtedly see it. 

The horizontal retraction and drooping of the lips, 

and letting the lower jaw hang agape can be considered 

equivalent to the "submissive grin" and IIjaw-gape ll 

described for canids (Fox, 1970: 53). 
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7c. Boundary displays. The sequence of events in a 

boundary display typically follows a direction of de

cre~sing aggressiveness (see Plates 15, 17-18). Un

ambiguously aggressive components are: direct app

roach, oblique stare, mouth ajar, deep growl, proximity. 

The upright oblique stare is an identical posture 

to one used in fighting prior to swinging down and 

biting. Direct approach and mouth ajar likewise 

are components of fighting. The components lunge, 

swing and lunge-sprawl all involve fast movement at 
close range, bringing the primary weapons, the teeth, 

into close proximity of the opponent, in a manner 

similar to fighting style. Actual biting, and con

tact, were rare in boundary displays, and absent in 

other non-fight situations (compare Stirling, 1971a: 

258-259). As a boundary display progresses, the ten

sions of the males' postures, the proximity of the 

males' faces and growling decline, and the mouths 

tend to close. At the termination, males assume 

parallel~face positions, and may tongue-flick. 

IILicking intention movements" have been described in 

wolves and coyotes (Canis latrans) while withdrawing, 

and facing-away after an aggressi-ve interaction (Fox, 

1970: 54, 56). 

There are no obvious elements of escape during 

boundary displays. The nearest approximations of them 

arethe lack of certain aggressive elements: biting 

(usually absent), body contact, and trespassing across 

the border. All elements of normal boundary displays 

use visual, auditory, and probably olfactory inputs; 

tactile inputs are almost always absent. The absence 

of withdrawal elements in boundary displays is not 

surprising, since every interaction between territorial 

males carries the connotation of threat and since 
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tenured mmles' are of equivalent dominance at a border. 

Elements which occur near the termination of a boun

dary display are simply lower-intensity modifications 

of elements used during the display: increased dis

tance between the interactants (lack of physical 

contact during the display)', and closed mouths 

(usually no biting during the display). Facing-away 

seems to be the sole cut-off behaviour involved. 

The absence of aggressive elements in the display 

probably amounts to the same thing as the incorporation 
of withdrawal elements. 

The term ritualization was defined in various 

ways by contributors to a recent volume (Philosophical 

Transactians of the 'Royal Society B 251 (1966», but 

most definitions carried the sense of unambiguity, or 

increased predictability. Klopfer and Hailman (1967: 

47) defined ritualization simply as the "evolution 

of displays from non-display behaviour". This has 

clearly occurred in the case of the boundary display. 

Examples of complete elements which have been re

tained from fighting include: open mouth, growl, 

oblique stare, nose tilted up. Incomplete elements 
include: approach, swing, lunge. The incomplete ele

ments are those which in fighting.' are associated with 

coming into body contact with, and attempting to in

flict physical injury upon, an opponent. Why should 

these have been altered? Lorenz (1964: 40) feels 

that it is essential that aggression be made "less 

dangerous", but, as Gentry (1970: 101) points out, the 
effectiveness of such displays in otariids could not 

be maintained without the occasional manifestation of 

overt aggression. In the words of R. A.' Fisher (1958: 

156), "the evolutiona.ry reaction of war paint upon 

those whom it is intended to impress should be to 
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make them less receptive to all impressions save 

those arising from genuine prowess'." This assumes, 

however, that a display which has been emancipated 

from its phylogenetic forbears can become resolved 

into the ~riginal behaviour(s) if necessary. This 

is clearly impossible in some cases, such as the ex

travagant precopulatory displays of some birds. It 

is likely that selection has maintained a close 

link between actual fighting, and the boundary dis

play, for purposes of "support" of the message emitted 
by the display. 

It would be difficult and pointless to attempt 

a cross-species comparison of boundary displays. It 

should be pointed out, however, that the sea lions 

Eumetopias (Gentry, 1970: Figure 2) and Zalophus 

(Peterson and Bartholomew, 1967: Figures 13-15) have 

vibrissae rotated forward during boundary displays, 

which distinguishes their boundary displays from fur 

seals. What Peterson and Bartholomew (1967: Figure 14) 

term "oblique stare" I have called "facing away", foll

owing the precedent of Gentry (1970: 11), who likened 

it to facing-away in gulls. 
-References to threat behaviour other than boun

dary displays in otariids are almost non-existent. 

A form of exaggerated walking, similar to parallel 

walking as described earlier, has been reported for 

Eumetopias males (Gentry, 1970: 24), but with no app

arent reference point in space. Like parallel-walking 

in !. forsteri, this behaviour in Eumetopias elicits 

similar behaviour from other males (ibid.). 
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Sai. Relationships with females. Herdin~Intro

duction. Herding was evoked by females in the vici

nity of, or moving toward, a border. Herding occur

red up to 6m from boundaries, the location being 

affected partly by where the territory-holder spent 

most of his time. Females moving toward peripheral 

boundaries were commonly intercepted farther from 

them, then females approaching boundaries nearer to 

the male's centre of activity. Males whose territor;iLes 

abutted on the forest allowed females to move in that 
direction unhindered. In contrast, females approaching 

the sea from shoreline territories were usually app

roached by the males whose territories they were 

leaving. The function normally ascribed to herding 

is that of preventing females from leaving a territory. 

However, females wanting to leave a territory eventu

ally do so. For example, PH herded a pregnant female· 

for 8 hours in early November, hindering her every 

move. Finally, he relaxed, and allowed her to leave, 
unpursued. She pupped 2 days later, in a distant 

territory. Such prolonged herding was uncommon during 

peak of breeding, partly because males were influenced 
by stimuli from large numbers of moving females. The 

rate of escape from males approached 100%, and it 

seems unlikely that herding functions to contain 

females, although it may inhibit their departure. 

Herding probably serves to communicate information 

about a male's reproductive state and his territorial 

status. 

8aii. Herding: DescriPtion. When herding, males 

whimper continually and attempt to insinuate themselves 

between the female and the border, generally in an up

right broadside posture. They often showed remarkable 
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abilities in judging the distance and angle necessary 

to head a female off. When positioned between the 

female and the boundary the male performed one or 

more of three actions: 1) Rapid sideways shuffle, 

forcing the female bodily back; 2) Movements of the 

head and neck downward and sideways in the direction 

of the female, and 3) standing upright unmoving. The 

first was infrequent, but dramatic, the female being 

swept helplessly before the moving male. The second 

was commonly observed (Plate 27C) and was frequently 

elicited by the female biting. The last-mentioned 

occurred with the second, or alone. 

The herding seq.uence in Plates 29 and 30 is typi

cal. In Plate 29A, the male is whimpering, and re

garding the female out of one eye. In the second 

picture, he has become alert to the female moving 

toward the border (just to the left of the picture). 

He reacts immediately (Plate 30A) and moves side-

ways toward the female (Plate 30B). In 30C, both 

male and female are motionless. In Plates 29 and 30 

the retention of the broadside orie"ntation, relative 

to the female, is clearly seen. Only when a female 

resi~ts vigourously, "and bites and worries the male, 

does the male show more overt aggression. Note the 

difference between Plates 28A, Band C in the orien

tation of the male's head to the female, and in the 

open-mouthed threat, as the female ceases her agg

ression and moves farther away from both the male and 

the border. Such open-mouthed ihreats by males were 

usually accompanied by loud growls, but the male pictured 

(MrX) frequently gave a trumpeted roar in similar sit

uations. Male aggression was never as marked as that 

so vividly pictured by Peterson (1968: Figure 18) for 

Callorhinus. The most vigourous herding observed was 



28. A, B, C. Herding sequence, illustrating the 

decreased- aggression by the male 

as the resistant female backs away. 





29. Male regarding female as she investigates pup 

(beneath log)(A), then becoming very attentive 

as the female moves toward a boundary (B). 

Note the lowered head and neck of the female 

in B. (continued on following plate). 





30. A, B, C. (conclud~d from preceding plate). 

Herding sequence, illustrating the 

male rushing to cut off the female 

(A), moving sideways toward her 

(B), and relaxing as she withdraws 

(C). The male on the left in A has 

moved over to the boundary in 

response to the herding activity 

of the other male. 





1 61j • 

when U llJu,io threw hinlHf·l f Oll t,op of a l'mnll,lf) who Wll-I{ 

sl ippillg out. of bil-1 tHrrji,ory. 

80. iii. lIerdl.!!&!!. (joneral. analysi s. Burdi ng waH re

G orded lHli,weon 2 Il,nd 20 November, and <J [)f~cerntHJr to 

() .January. :1n 44 hours of obHorvaiion in December and 

<January, G69 movemeni~ of females near boundaries were 

recorded. 1"01' each, the reHponse of thH terri tory

holder was recorded as one of: herding attempt, 

approach female only, investigate female, or no res

ponse. The "no response" category included all re

actions of the males not associated with movements 

toward the females. For example, threat vocalizations 

directed "toward the females were included here. The 

first three categories were combined for analysis as 

"responsive". 

The responsiveness of males toward moving females 

for four different periods is shown in Table 50. Res

ponsiveness did not appear to differ over the period 

sampled. Similarly, between 16 December and 6 Janua+y, 

there were no measured differences in the proportions 

of females investigated (Table 51). 

Individual differences in responsiveness to fe

males were marked (Table 52). Shoreline territory

holders had elevated response levels at high air 

temperatures to females moving (see next section), but 

this did not markedly affect their overall response 

levels, compared with inland males (see also Table 54A). 

Males AL and BCH had no females in their territories 

most of the season (BCH obtained a single female, late 

in the summer), yet they differed strongly in their 

responsiveness to females moving through their terri

tories (29.0% vs 100.0%). Injured males with impeded 



1ABLE 51; 

SEASONAL TRENDS IN OLFACTORY INVESTIGATIONS OF HERDED FEMALES 

OLFACTORY INVESTIGATION 

PERIOD ~ NO YES % 

16-20 December 23 122 15.9 

21-25 December 19 92 17.1 

26-30 December 24 107 18.3 

31 December - 6 January 28 92 23.3 

TABLE 52: 

INDIVIDUAL DIFFERENCES BETWEEN MALES IN RESPONSIVENESS 

TOMQVlNG FEMALES 

RESPONSE 

~ YES NO 

NMJ 22 23 
KK 10 52 
BSR1 1 11 
BCH 10 0 
LH 50 128 
MI X 26 12 
N 11 63 
I 17 45 
E 0 5 
B t. .2 
At2 9 22 
NG2 2 21 
Cha1l 2 48 37 
XR 22 39 
K2R2 29 13 
BR 1 0 
K3 16 19 

1 . 
Suffered from debilitating injury 

2Shoreline territory holders. 

!i 
145 

111 

131 

120 

,,, YES 

48.9 
16.1 
8.3 

100.0 
39.1 
68.4 
14.9 
27.4 

29.0 
8.7 . 

56.5 
36.1 
69.0 

45.7 
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locomotion had low responsiveness (BSR and N) but the 

uninjured male NG had a similar response level to that 

of BSR. Hence, of the factors position of territory, 

access to females, and injuries, only the latter in

fluenced male responsiveness predictably. Individual 

variation in responsiveness did not vary regularly 

with size of territory, topography or duration of 

tenure. The herding response of shoreline territory

holders toward f(Cmales moving to sea (responses 54.S% 

of the time, N = 62) did not differ significantly 

from responses by the same males toward females moving 

to adjacent territories (responses 44.0% of the time, 

N = 159). 

To summarise, the variation in responsiveness 

shown in Table 52 appears to reflect individual diff

erences. Thus, attempted departure from a territory 

elicited the herding response, regardless of the di

rection of movement. 

Saiv. Effects of air temperature on the herding response. 

Males were relatively inactive during the hot mid-day, 

except for those with shoreline territories. Conver

sely, females tended to move frequently at high air 

temperatures, shuttling between young pups and the sea, 

or moving. directly to the sea (Table 53, Figure 54). 

The decline in responsiveness shown in Figure 54 could 

be due to the increased temperature, or to the pro-

blems posed by increased numbers of females moving. 

However, the depressant effect of high air temperature 

on male responsiveness is clear, as shoreline territory

holders with access to the sea had higher response 

levels to moving females above 17.0oC than did other 

males (Table 54B). 



!ABLE 53; 

EFFECT Of AIR TEMPERATURE Q~ MOVE}$NTS OF FEMALES 

TEMPERATgRE NUMBER OF FEMALE HOURS OF MOVEMENTS PER 
RANGE ( C) MOVEMENTS OBSERVATION OBSERVATION HOUR 

9.5 - 14.0 104 9.0 11.6 

14.5 - 17.0 172 16.5 10.4 

17.5 - 20.0 268 12.5 21.4 

20.5 - 23.0 125 6.0 20.8 

669 44.0 

TABLE 54: 

EFFECT OF THE POSITION OF TERRITORIES ON RESPONSIVENESS TO 

MOVING FEMALES 

A. All Temperatures. 

B. 

SHORELINE 
INLAND 

o Temperatures above 1·7,0 C. 

SHORELINE 
INLAND 

RESPONSE 
Yes No 

104 1F7 
158 299 

X2 = 3.23 
0.1<:::: P< 0.05 n. s. 

RESPONSE 

65 
51 

84 
137 

X2 = 5.96 
0:025<.P< 0.01 



54. Effect of air temperature on the responsiveness 

of territorial f!lales toward moving females'. 
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8b. Non-herding relations. Almost the only time a 

female does not react aggressively to a male is when 

she is in oestrous. Since oestrous lasts less than 

2 days (see Chapter IVB2) , most interactions between 

males and females involve aggression. Males inter

act wi~!females as follows: herding, olfactory in

vestigation, displacement from favoured locations, 

"refereeing lt d'isputes between females, and when fe

males spontaneously threaten a male. 

8bi. Olfactory investigation. Males investigated the 

perineal region of a female whenever possible, but most 

interactions involved female resistance to this. 

Typically, a whimpering male would approach a female, 

lean toward her, nodding his head up and down, and avoid 

her snapping jaws. Males whimpered continuously 

in such interactions, and usually tried repeatedly to 

sniff the female. Sometimes the male's interest 

waned immediately, but at other times he persisted for 

up to an hour. Males commonly smelled rocks recently 

occupied by displaced or other females (Plate 31B). 

An investigation interaction is shown in Plate 31. The 

male approached a 5l~eping female, who aroused and re

sisted him. In Plate 31A, the male is cautiously ex

tending his head toward the resisting female. He 

sniffed the rock on which she had been sleeping (Plate 

31B), then sniffed her rear end (Plate 31C). The fe

male had looked away from the male after Plate 31B, 

which allowed the male to smell her rear end; normally, 

the female would have turned to face the male, keeping 

her rearquarters away from him. Her reaction in Plate 

31Cwas typic~l of a resisting female. The interaction 

illustrated in Plate 32D was more typical, in evoking 

directed defensive threat by the female. As for the 



31. A, B, C. Agonistic interaction between 

male and female, in which the 

male is attempting to investigate 

the female. 





32. A, B. Male threats toward females. In A. 
the female is showing an averted stare, 

submissive gape and grin. The female 

in B shows defensive orientation, with 

vibrissae rotated forward. 

c. Male displacing female from resting place 

in the shade, with downward and sideways 

head flicks. The forward rotation of 

the vibrissae of the displaced female is 

visible. 

D. Male threatening female between his attempts 

to investigate her. Note the forward 
rotation of her vibrissae, the extension 

of her face toward that of the male, and 

the male's avoidance of her face. 





preceding series, the male was obliquely moving his 

head toward the female, while smelling the rock. 

168. 

The sequence in Plate 31 contained no obvious 

male aggression other than that involved in approach

ing and displacing the female. Similarly, in Plate 

27A, the male was not acting aggressively, but was 

simply trying to avoid the face-oriented jab of the 

female. Male aggression was evoked only when a female 

vigourously resisted investigation (by snapping, 

jabbing, or biting, or reluctance in moving from a 

rock which the male was attempting to smell). Threat 

by a male may be a stiffening of the neck, and a lean 

oblique stare posture (Plates 32A, B) accompanied by 

a deep growl. Sometimes, males advanced threateningly, 

with head and neck stiffened and held high, giving 

downward feints of the head and neck. 

8bii. Displacement. Territorial males preferred one or 

a few locations for resting. These were differentially 

used, depending 6n air temperature and moolation. As 

females favoured the same spots, altercations over their 

use Were common. 

Displacement of a female generally involved a high

er order of threat than was used in investigation-

typ~ interact1ons. Typically, a male approached the 

location he desired, and threatened any protesting 

females with sideways head-flicks, growls, and open 

mouth (Plate 32C). Such interactions generally were 

short and clear-cut. 

8biii. "Refereeing". Territorial males were attracted 

to the scenes of altercations between females, a charac

teristic of dominant animals in various social groupings 
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(Hediger, 1950: 6). Such II refereeing ll was responsible 

for 2.7% of the male-female interactions between 

6 December and 9 January. 

The initial response of a female to an approach

ing male was to orient, and to keep her hindquarters 

away. If a male approached a pair of interacting fe

males, they immediately oriented to him, and showed 

certain submissive behaviours. Most importantly, fe

males transferred their attention to the onrushing 

male. For his part, the male would, at the most, give 

Borne downward head flicks, with growls and open mouth 

toward (usually) the aggressor in the interaction, 

and, at the least, try to investigate one or both fe

males. Note the orientation of the females in Plate 

33A, after the male had started to approach; they had 

been squabbling over the large flat rock pictured. 

There did not appear to be any attempt on the part of 

the male to "reconcile" the females; one of the inter..;. 

acting females usually moved away, thus ending the fe

male-female interaction. Bulls did not preferentially 

drive away post-oestrous females who interacted with 

oestrous females over the use of space, as recorded 

for Eumetopias (Sandegren, 1970: 22). There was no 

evidence to suggest that "refereeing" permitted dense 

concentration of females to build up. 

8biv. Others. Females were very sensitive to the close 

proximity of .nearby animals., particularly other fe

males, and moving males. Females sometimes spontaneously 

ran toward a male and bit him, eliciting some form of 

mild threat from the male. 

The fundamentally aggressive nature of male-female 

relations was clearly illustrated in several instances 

when males vocally threatened moving females. All 



33.A. Male ftrefereeing" a dispute between females over 

a resting location. Note the transferral of the 

females' attention from one another to the male. 

The female on the left shows a submissive gape. 

B. Precopulatory playful behaviour of oestrous 

female. 

C. Male resting head on female during early stages 

of a copulation. 
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involved a male growling, snorting, or trumpet-roaring 

at a distant female moving out of a territory. 

8bv. Copulation: introduction. Notes were made on 

54 copulations, two iny'olving SAMs and 52 involving 

territory~holders, The mean date of observed copu

lations was 16 December, which was not significantly 

different from the theoretical mean copulation date 

(Table 55 and Figure 55). 

There were departureS from predicted values in 

early and late summer (Figure 55). The four observed 

copulations prior to day-block 6 involved very small 

females with distinctive light brown pelage. This 

pelage is characteristic of 2-year old !. E. pusillus 

(R. W. Rand, 1956a: 20), and it is assumed that the 

observed females were virgins. This is supported by 

the sighting of a member of this distinctively col

oured class bearing a tag put on 2 to 3 years 'previously, 

by Dr I. Stirling. The single copUlations observed on 

13 and 18 January are more difficult to explain. One 

(18 January) was with a female with a pup, presumably 

a late birth, but the other involved a lone female. 

CopUlation frequency declined in the hot early 

afternoon (Figure 55~ inset). Females moved more 

often, and inland males responded le~s to female move-
o ments, at temperatures above 17.0 C. However, male-

female encounter frequencies did not vary significantly 

with temperature (Table 56). Therefore the dip in the 

rate of copulation in the early afternoon was not due 

to a drop in encounter frequency. 

The sedentariness of females after birth usually 

resulted in females copulating with the males in whose 

territories they gave birth. However, of nine fe

males, two (22.2%) copulated with territory-holders 



'y-BLE 55: 

RELATIONSHIP BETWEEN THEORETICAL AND OBSERVED FREQUENCIES OF COPU-

-LATIONS 

THEORETICAL OBSERVED EXPECTED 
NUMBERS OF NUMBER OF NUMBER OF 

QAY,..BLOCK COPULATIONS COPULATIONS COPULATIONS 1 

2 1 () 0.46 

3 0 1 0.00 

4 0 2 0.00 

5 0 1 0.00 

6 4 2 1.83 

7 8 1 3.66 

8 18 6 8.23 

9 31 11 14.19 

10 21 12 9.61 

11 14 10 6.41 

12 4 4 1.83 

13 12 2 5.49 

14 5 0 2.29 

15 0 1 0.00 

16 0 1 0.00 

l(Theoretical number of copulations) x (54/118) 

2 X = 13.42 

0.1< P<0.5 



TABLE 56: 

EFFECT OF AIR TEMPERATURE ON ~LE - FEMALE ENCOUNTER RATE 
1 •• 

% males involved in encounter 
with female 

'Number of male-female encounters 

Male-female encounters per male 
present ' 

TABLE 57:, 

TEMPERATURE 

31.1 
(N=476) 

468 

0,98 

35.1 
(N=245) 

240 

0.98 

SEASONAL TRENDS IN THE PERCENTAGE OF TIME SPENT BY TERRITORIAL 

. MALES IN SOC~ ACTIVITy1 

DAY-BLOCK % TIME !! 

1 3.0 1211 

2 1.0 494 

3 3.1 5198 

4 0.5 5655 

5 0,6 4620 

6 1.0 5407, 

7 4.1 5861 

8 5',8 4534 

9 6.3 4680 

10 5.0 4827 

11 3.1 ' 4145 

12 2.4 4547 

13 4.0 4133 

1Includes: Cl.ggressive vocalizationf3, interactions with males, females, 
and pups. 



55. Seasonal trends in the observed (0) and 

theoretical (t) frequencies of copulations. 

Inset: Diurnal trends in copulation 

frequency. 
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other than the one .in whose territory they pupped. 

Of six other females who were not observed to copu

late, only one moved to a different territory within 

8 days of birth (e:opulation normally took place· on 

the eighth day: see Chapter IV B2). Combining these 

data, three of 18 (16.7%) of the females under ob

servation coplilated with males in other territories. 

One of the reasons for this may be the suddenness with 

which females became sexually attractive to males, 

and the.inability of territory..,.holders to always be 
present and willing when females became sexually re

ceptive. For example, on 6 December, female ·14 was 

soliciting MrX, who smelled the rock she was on, but 

made no attempt to herd or copulate with her. They 

copulated 17 hours later. On 24 December, LH in

vestigated female PB who mildly resisted. LH smelled 

. the ground, but did not pursue the matter. One hour 

and 57 minutes later, PB copulated with an adjacent 

male. 

Description. Olfactory investigation of females 

. and rocks used by females was a characteristic activity 

of . tenured males. It .enabled them to monitor the 
sexual state of the females on tbeir territories. 

Distinguishing features of receptive females are their 

playfulness and low aggressiveness toward males •. 

Oestrous females often moved in a strange, jerky manner, 

for example by running. a short distance, then suddenly 

assuming a rigid nose-up posture, or stopping quickly 

and lying on the ground with flippers tucked berieath, 

the body. If a female does not react aggressively 

to an investigating male, she is certainly in a sex

ually receptive state. Females who actively soli

cited males approached them silently with mouths 

slightly ajar and eyes glazed, gently grasped thebull's 
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neck skin or flank, and slowly and gently shook their 

heads from side to side while maintaining a grip. 

One female bounced playfully;' with her mouth ajar, 

toward a male, and silently made some slow feint 

swings at him. If males failed to respond positively 

toward them, oestrous females lay down, or moved 'off 

in the jerky manner described. The playfulness of 

.a female toward a male prior to copulation is illu..:. 

strated in Plats 33B. She had rolled onto her side, 
and placed a fore and hind flipper against his chest, 

a behaviour pattern also described for Eumetopias 

(Gentry, 1970: 78). Such thigmotactic behaviour is 

in distinct contras~ to the usual behaviour of fe

males, but is essential for copulation. 

No true courtship preceded copUlations. Occasion

ally, males excitedly investigated females for as 

long ~s 15 minutes prior to mounting. In contrast, 

many males mounted almost immediately upon deter

mining that a female was' sexually receptive. .A male! s 

ini tial reaction to an oestrous f.emale was to whimper 

in a high-pitched tone, and to seek body contact 

by rubbing, mounting, 'or softly biting, or to repeat
edly investigate the perineal region. Only one 

(attempted) copulation was seen in which a male force

fully held a female. The female was a probable virgin, 

and the male grasped her with his teeth to prevent 

her leaving. The copulation was unsuccessful; when the . ' 

male mounted the female, she was completely covered 

by his body, yet the male's extruded penis was 20-30> 

em short of the female's hind end • . 
Before mounting, males pushed with the:ir ehe sts, 

or used their heads and necks to force the female into 

a prostrate position. In Plate 33C, the male was 



resting his chin and upper throat on the upper back 

of the fem~le in precopulatory behaviour of this 

sort. Note the relaxed appearance of the female, 

with closed eyes. Females at this stage often gave 

token resis'tance in the form of an open-mouthed 

threat, but such resistance was short-lived. Simi

larly, some oestrous females when initially app-

173. 

roached by a male threatened in a manner indisting

uishable from non-oestrous females, but the response 

waned quickly as the male persisted in his investi

gations. In such cases, the intense interest shown 

by males in'sniffing rocks over which the female had 

passed, and his quickening whimper, signified immi

nent copUlation. 

Mounting was almost always done dorsally. A 

single mount of a female lying on her' back was seen, 

but the female squealed, turned over, and the copu

lation proceded normally. It was u~ual for males 

to mount more than once (67.6% of observed copulations). 

Initial mounts were of varying duration, and the last 

mount was usually the most protracted (Figure 56). 
Some males mounted females up to nine times before 

-the copUlations were completed. In early stages 

of copUlation the female was placid, and the male 

thrusted weakly or not at all. Males frequently bit 

the female on her dorsum, nape, or neck in early 

phases. Often, no grip was used, and males used a 

gnawing motion (Plate 34A). Whether or not a grip 

was used, the effect was to elicit protests from th~ 

female (Plates 34B, C), which further excited the 

male, who remounted, or, if mounted, resumed pelvic 

thrusting. If a female failed to react to a male 

biting her, the ma~e appeared to bite harder until 



56. Summary of events in some copulations. 
The horizontal axis is time (minutes). 
The darkened areas indicate the time 

which the male was mounted; the thin 

lines represent non-mounted phases. 
Each record was started from the 

beginning of the first mount. The short 

vertical lines represent the start of 
female resistance. 

Inset: Frequency distribution for 

the interval fro~ time of initial f~m~le 

resistance to dismouJ;1ting by the male. 



c
.f

t-

U
i-

N
 

c.
ft

 -

r-
nr II 

i-

.. ."
 .. .. 

-
~
 
-

r
-

...
. 

..
. 
~
 
r
"
"
~
 

r
-

r1
' 

Ilr
 

• I
I 

I 
-

Jl
 

if 
-

-
-I

 
~
 

..;
 

r-

I,
..

J 
-I

 
i- -

F
re

q
u

e
n

cy
 

I 
."

 
:p;

 

iii
 

t. .... 
T

 
Ul 

~
 

@
 

~ 
Iii 

!!!
. ~ 

ii
i 
g 

0 l 
ii

i I::l
 U
lb

 
fl! iii P

 
:::

::!
. ;b
 

r
-

r
-

r
-

r
-

~
n
r
~
 
I I I

~ 

!! 
+

 

-I
 
~
 -I
 

II 
"I

-

-I
 
~
 

-
II 

-
II 

-
-i

 
-

II 
...I

 
..

. 

-r 
' I 

CI
I 

I 



34. A. Male gnawing female during early stage of 

copulation. Note how placid the female is. 

B, C. Typical female responses to being bitten 

by males~during early stages of a copulation. 
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she did respond. Males also became more excited if a 

female rose and walked off a few paces during a non

mount phase of copulation. At once, the male would 

bound after her, force her down, and mount. The cause 

and effect relationship between biting a female and 

achieving a higher level of sexual excitation is 

closely tied in with aggression. The same is true 

of sprinting after a female who walks a few paces 

away, and forcing her to the ground. Note in Plate 

35A how the male appears to be threatening the female, 
yet the female is silent and placid. On 15 December, 

the following notes were made. 

"XR approached and herded a weakly resisting 
female. He remained next to her, whimpering, and 
occasionally sniffed her ••• he mounted at 3mins. 
00 secs •••• dismounted 4 mins. OOsecs •••• XR shoved his 
snout into her perineal region as the female lolled 
on her back. The female bit and shook his neck gently ••• 
then ran off into the forest. XR stood looking at her, 

then gave a low trumpeted roar in her direction ••• II 

These facts suggest that aggression is prevalent 

in copulations, and that female resistance to a male's 

aggression is sexually exciting. 

When mounted, ma~es assumed two main postures. 
One of these is shown in Plate 350 •. The other was 

used sporadically during early mounts, but was promi

nent in iihe later phases of the last mount when the 

female was resisting. The posture (but not the fe

male resistance) is shown in Plate 35D. It was ess

ential to use this posture when large females vigour

ously resisted, for otherwise they could not be held 

down. Males whimpered incessantly during mounts. 

True resistance by females occurred in 88.6% of 

35 copulations, always during the last mount. The 

first indication of impending resistance was an in

creased alertness on the part of the female, who 



35. A. Male aggression toward female during early 

copulation. Note the lack of resistance 

on the part of the female. 

B. Contact-seeking behaviour" by a female during 

the early part of a copulation. 

C, D.Postures of males typical of early (C) and 
late (D) copUlation. The female in C is 

starting to resist the male. 
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often looked up at the male. This was soon followed 

by growling or snarling, then by leaning up to bite 

the chest of the male (Plate 35C). If the male did 

not ~ismount, the female would start squirming, and 

snarl vehemently in a high-pitched tone (presumed 

to contain elements of growling. and submis.sive 

screeching). It was at this stage that males often 

lowered themselves onto the female, presumably to 

control the female more readily until they had 

ejaculated. The relationship in time between the 
signs of first resistance by the female' and the end 

of the copulation can be infer-red from Figure 56, 
where the start of resistance 'is marked by a verti-

cal line. The time from the start of female re

sistance to the termination of copulation is shown 

in Figure 56: inset. Most (83.9%) of the copulations 
ended within 90 seconds of a female resisting, with 

the longest recorded time being 7 min. 46 secs. True 

resistance by a female, if not followed by an immed

iate dismount, was followed by an increase in frequency. 

and amplitude of pelvic thrusting. Again, as for the 

token resistance described earlier, male sexual fer~ 
vour increased. 

The briefest copulation was 5 mins. 25 secs. 

(single mount) and the tongest...lwas 38mins. Some copu

lations were prolonged, with series of brief mounts 

and intermittent periods of disinterest. by the male. 

For example, male XR mounted a female twice within 

5 mins., and excitedly investigated her •. The female 
ran away a few metres toward her pup, and lay down 

restlessly rubbing herself with a foreflipper. XR 

followed whimpering, but stopped en route to investi

gate another female. .The oestrous female solicited XR 

again 21 minutes after the initial encounter, but XR 
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showed no int.ere·st. When observations terminated, 

3 hours 15 minutes later, the copulation had not been 

completed. 

After a copulation ending with female resistance, 

the female usually bit the male and jabbed at him,. as 

in a typical antagonistic interaction. Non-resistant 

females acted similarly to sexually receptive fe

males before copulation, moving with jerky, uncoor

dinated actions. The reaction of the male varied 

with that of the female. An antagonistic female was 
likely to be threatened in return. If' the female 

started to leave a male's territory after copulation, 

the male reacted in the usual wtiy,by cutting her off 

and investigating her. Males did not show different 

thresholds to herd females with whom they had just 
copulated. 

8c. Discussion: relationships with females. The re

lationship between the situation of territories and 

the presence of females .is a fundamental character

istic of pinniped social organi~ations. For example, 

elephant seals (Mirounga) defend an area around ,females 
I 

(Laws, 1956: 77; Bartholomew, 1952: 395) and not/until 

cows are pre.sent on calving beaches do !!!lichoerus 

bulls establish terri to.ries .(Hewer and Backhouse, 1960: 

178). Dominance relationships amonK adult male Phoca 

vitulina may determine which males associate with fe

males, judging from R. H. Bishop's observations (1967: 

33-34). It was undoubtedly this sort of relation

ship between males which characterized. ·the early 

stages. of the evolution of territorial polygamy in 

otariids. When particular beaches or rookeries came 

to be used regularly for breeding, such loose dominanc~ 

relations could jell, and a territorial system 



maintained by threat and defence of space could 

evolve. 

f77~ 

Attempts by breeding male pinnipeds to control 

movements of females have been reported mainly 

for otariids. Halichoerus cows are normally free 

to move from territories (Darling and Boyd, 1969: 301), 
but some bulls attempt to control female movements 

(Cameron, 1967:. 166) •. Sandegren (1970: 23) reported 

that Eumetopias bulls Q.ccasionally "prevent" cows from 

leaving their territories, but added that only a weak 
herding response is shown. Orr and Poulter (1967: 
203) observed no herding in Eumetopias in ·California;. 

but Phocarctos, (Eden, 1955: 34) and Neophoca (Marlow, 

1968: 44) both show herding. In Neophoca, " if a 

femaleiried to move away from the harem, the bull 

would immediately position himself in her path and 

head her back to her former position". R. W. Rand 

(1967: 21) mentioned "a subtle control over the move

ments of cows ll in A. E. pusillus, in contrast with the' 

report of J. E. Hamilton (1934: 300) on Otaria. 

Hamilton wrote that female Otaria are not permitted to 

leave a territory, and he observed a male to seize a 
female by her flank and lif~ her back to her former 

location while she, struggled. !. tropicalis uses 

similar herding methods to Ot'aria and!. forsteri 

(Paulian, 1964: 101-103). Species in which thermo

regulatory problems on land are major may not be able 

to develop effective herding techniques as part of 

the behavioural repertoire (see Peterson and Bartholomew, 

1967: 64). This seems unlikely, for -there are no 

seals which show effective herding; females ultimately 

manage to escape a bull's attentions and flee from 

his territory. This is not to deny that the motivation 
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on the part of th~l herding bull is to force the fe

male back within his territory or to inhibit her 

from leaving, but it is to deny that the function of 
. , 
the behaviour pattern is to do so. There is no 

evidence for any true harem formation in pinnipeds 

(see Peterson, 1968: 35ff), and it can be concluded 
that the marked and frequent herding behaviour mani

fested by territorial males exists for other reaSons 

than harem formation, or functioned in an unknown 

manner in the ancestors of the species. and has not 
been rigidly selected against since. If it wemen-

ergetically expensive and increased the probability 

of a male succumbing to a challenge, such a pattern 

of behaviour would be disadvantageous. There was no 

evidence to suggest that territorial male A. forsteri 

became increasingly susceptible to losing their status 

through fighting the longer they were ashore (section 

B12)., and. such energy-using activities as herding 

were probably not disadvantageous. The few data 

presented above suggest that the proximate function 
of herding is not to permit the olfactory investigation 

of females, sinc.e no seasonal change was observed in 
the behaviour. Accepting that herding is no-t energe-t

ically disadvantageous, that its "function" is neither 

to permit assessment of a female's reproductive state 

nor to gather and keep a group of f~males within a male's 

areas of influence, it must be considered as either 

a relict, a means of conveying information about the 

characteristics of a male to a female, or a subtle way 

of hindering females' movements, with·the ultimate 

effect of retaining a certain number of females so 

approached. The first of these alternatives considers 

herding to be in a sense, "tolerated" evolutionarily.' 
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The second suggests that herding evolved to engender 

information transfer, or" that a change in function 
,-

of herding has occurred, and the third possibility 

suggests a straightforward fUnction, albeit on Ii 
more subtle level than simple physical retention of 

a female. There is no way of distinguishing between 

the validity of the first two of these alternatives, 

but the third seems· unlikely, considering the research 

that has been carried out on seal behaviour without 

unc overi,ng such a trend. Gentry (1970; 45) thought 
that certain very active male Eumetopias may have 

repelled females from gathering in their terri

tories, because of the frequent disrup~ions. due to 

their intense boundary displaying. Hence, behavioural 

attributes of males may affect the spacing patterns 

of females, and such attributes may be reflected in 

the herding response of a male (e.g. vigour). 
The prevailing element of aggression in almost 

all interactions between males and females reflects 

the same quality present in homosexual encounters 

during the breeding season. Females are subordinate 
in all interactions with adult males, and their first 
reactions are ones of defensive orientation (Plate ~7C) 

or defensive threat (Plate 27A). Males threatened 

females over the use of favoured locations, and used 

some threat behaviours similar to those exchanged 

between males. The threats did not include ri«id 

posturing as seen in boundary-displaying males, 

downward head and neck swings or feints (but sideways 

head flicks were common), 'lunge-sprawls or any di

rect e,xtension of open mouth, .face, and neck toward 

a female, or biting (except in copulation)'. Neck

stiffening with an ajar mouth, and nose tilted up as 

seen,in Plates 32A - C, was as formalized as threats 

ever became toward females. In summary, males used 
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non-stereotyped, low-aggression threats toward females, 

but they were used in numerous interactions. 

The most diagnostic feature of sexually re~ep

tive females was the relative lack of hostility toward 

investigating m~les. Females sometimes solicited 

males by playfully biting their necks, a character

istic component of sexual behaviour in carnivores 

(Eibl-Eibesfeldt, 1955: 293), and such females moved 

with unusual coordination. 

Thus the task of initiating copulations falls to 

the males, who become aware of the sexually receptive 

state of females by olfactory and behavioural cues 

during routine -activities. Females apparently became 

att~active to males rather suddenly, even though they 

sometimes appeared sexually receptive hours before 

males copulated with them. This reluctance to co

pulate with females at certain times may be because 

of olfactorily detectable differences between females 

who are physiologically ready to be fertilized, and 

those not. Conversely, it is probably of advantage to 

females to copulate with other males, if the nearest 

territory-holder is reluctant, because of deleterious 

age-associated changes in the oocyte (see Rodman, 1971). 

Halichoerus bulls bite and grip the neck of fe

males in trying to prevent_them from leaving (see 

photograph iIi Backhouse, 1969: 57), .although the play 

is ineffective (op. cit.: 56). Mirounga leonina 

bulls grip females by the neck during copulation 

(Carrick, Csordas, and Ingham, 1962: 174), which has 

been seen to cause the death of a cow.(Carrick and 

Ingham, 1962: Plate 1, Figure 2).- Males of Phoca 

vitulina (Venables and Venables, 1957: 393) and 

Leptonlchotes (Cline, Siniff, and Erickson, 1971) 
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also grasp the neck of the female during copulation, 

and, although an observed leopard seal mating did not 

include this component, the female. subsequently 

suffered extensive wounds in that region from the 

male (Marlow, 1967: 3). With one exception, biting 

by male !. forsteri seemed to serve no function other 

thanto elicit resistance from the female, in turn 

sexually exciting the male. .A female walking away 

from a copulation also excited the male. Sandegren 

(1970: 57) interpreted "copulatoryll display in 

Eumet,opias cows, in combination with their walking to

ward a territorial boundary, to stimulate a male to 

herding activity. Male!. forsteri reacted at orice 

to any apparent resistance by the female (such as her 

standing up) by using their muscular necks to force 

the females back down. They did not use their teeth 

to hold females down,as noted for Otaria (J. E. 

Hamilton, 1934: 300); Eumetopias bulls nip the necks 

of females, but not apparently to hinder their move-

ments (Sandegren, 1970: q6) • 

. Females usually started to resist before copu

lations terminated, but, except for large females, 
were powerless to escape until the male let them. 

In contrast, female Zalophus may leave a copulation 

while the male is still making pelvic movements 

(Peterson and Bartholomew, 1967: 33). In Eumetopias 

most males dismount within 30 seconds of the start 

of resistance by the female (Gentry, 1970: 84). 

Since !. forsteri bulls appeared to become sexually 

excited when females started resisting and since most 

females could be physically prevented from leaving a 

copulation, the resistance of a female can only term

inate a copulation indirectly, by stimulating the male. 

Eumetopias males may also require stimulation when a 
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female becomes passive, for the male frequently dis

mounts and activates the female into bending back 

and biting (Sandegren~ 1970: 66-67). A male 

Eumetopias has been seen to kill a female by the weight 

of his body during copulation. The carcass was washed 

into the water and retrieved by the male, who dragged 

it back to shore with his teeth and co~ulated with 

it (M. Skeel, pers. comm.). There were probably strong 

stimuli emanating from such a "placid" female. A 

dead Zalophus female has been noted to serve as a focal 

point for territroial behaviour in a bull (Peterson 

and Bartholomew, 1967: 17). 

Diurnal trends in copulations correspond closely 

to those observed in Eumetopias (Gentry, 1970: 87). 

In !. forsteri this ~as probably because of a lowered 

interest in copulating when it was very hot. The de

creased rate in Eumetopias in the early afternoon has 

been attributed to a low level of activity in the fe

male (ibid.). In contrast, the movements of !. forsteri 

females increased in hot weather on the Open Bay Islands, 

when inland males showed low responsiveness. Thus, 

wwered sexual interest explains the dip between 1300 

a.nd 1700 hours. 

9. Activity budgets of territorial males. Despite the 

fundamental importance to ariimals of the partitioning 

of time into different activities, very few studies 

have included a measure of time budgets. Such 

studies have been mainly concerned with birds (see 

Schartz and Zimmerman, 1971, and references thereinf 

although Smith (1968) did this with squirrels 

(Tamia~iurus) and Stirling (1971a) sampled time bud

gets of territorial male !. forsteri in Australia. 

Territory-holdi-ng otariids are excellent models for 



time budget:..: studies, since they are not involved 

in care of the young or feeding, and channel all 

their time into. other" pe~sonal or social activity. 
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Between 15 and 45 minutes each day were spent 

recording the activities of territorial males. Males 

were classified as: prone inactive silent (PIS), 

prone threat vocalization (PV), prone comfort 

activity (PC) ,. upright inactive silent (UIS), up

right threat vocalization (UV), upright comfort (UC), 

interact with SAM (SAM), interact with female (F) or 
with territorial male (M). The activity of each male 

was· noted at 10 second intervals during ·the sample 

period. Acti vi ty was sampled betweel!l.'0500 and. 0700 

hours, and between 1900 and 2100 hours. These times 

were chosen because males were least active in mid

day, and the sampling time was so small as to necessi-· 

tate a bias in sampling. It was assumed that seasonal 

changes in time budgets would he reflected under any 

consistent method of sampling. 

Data for non-social inactive categories (US and 

PS) are summarised in Figure 57A. The.lower.curve 

is for PS; the upper curve is for· US+PS. Until day-

block 7, only once were activity levels above 5%, 

whereas they were never less than 5% in subsequent 

day-blocks. The area between US+PS and PS curves is 

proportional to the time spent by males in 'upright 

posture~,when not interacting with males or females. 

Trends varied, but a consistently high proportion of 

the males' time was spent in upright postures from 

day-block 6 to 10. This suggests a preferential use 

of the upright rest posture during that period. The 

total time spent in an upr.ight posture, including 

contexts of social activity, is shown in Figure 57B. 



57. A. Seasonal trends in the percentage of time 
which territorial males 'spent in upright 

(US) and prone (PS) restive postures. 
B. Seasonal'trends in the percentage of time 

which territorial males spent in upright 

postures. 
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Whether fortuitous or not, males spent the largest 

proportion of this time in the upright posture during 

the period of most intense reprodu~tive activity. 

The proportion of a male's time spent inter

acting with males and females varied in a similar 

manner (Figure 33 lower). There were no corresponding 

trends in the incidence of the stimulus categories 

TF and NBF (Figure 33 upper), and it can be deduced 

that male responsiveness to males interacting with 

females did not show seasonal changes. The agreement 

between the curves wd. the t:ime spent interacting with 

males and with females emphasizes the imp,ortance of 

the frequencies of the two stimulus situations mentioned, 

in engendering interactions between territorial males. 

Nevertheless, the relationship between the amount of 

time engaged with males, and the time spent interacting 

with females did not account for all interactions. 

Figure 34 shows similar curves for the number of fe

maleson shore, and the frequency of'male-male inter

actions. Here, the male-male interaction frequency 

curve Erecedes the female census curve by about a day

block. Furthermore, when the percentage of time spent 

interacting with females dropped after day-block 8, 
there was no corresponding drop in the male-male 

interaction frequency curve. Taken together, these 

observations indicate the presence of a true seasonal 

trend in male-male interaction frequency, modified by, 

but not necessarily determined by, the presence of fe

males and by the amount of time males spent inter

acting with females. 

Males spent the most time in social encounters 

during the period of peak theoretical oestrous fe

male availability (day-blocks 8, 9, 10) with f~irly 
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high levels in day-blocks 7 and 11-13 (Table 57). 

Similar trends were noted for Australian !. forsteri 

(Stirling, 1971a: 259ff)~ Stirling's and my data 

contrast with reports for other otariids, such as 

!. tropicalis : until the break up of the harems the 

males know no longer of rest ••• " (Paulian, 1964: 95). 

Such differences in activity are probably strongly 

influenced by breeding density. 

Males locate at rookeries to have access to fe

males. Inter-male strife, and the inter-male inter
actions concomitant of' holding a territory impose 

a certain social regime on the territory-holders. 

But what of the involvement of males with other classes 

ashore? The importance of such involvements varies 

with the proportions of the classes ashore, in part. 

During daily 1 to 2 hour sampling periods between 

6 December and 9 January (inclusive), the following 

data were collected: 

Percentage of interactions between 

territory-holder and: 

Territorial male SAM Female Pup Total 

% 9.6 1 .8 87.0 1 .6 100.0 
(N) (114 ) (22) (1038) (19 ) (1193 ) 

Males interacted with females much more frequently than 

with other classes. Interactions with pups were few, 

even though pups formed the numerically dominant class 

during the sample period. This reflects the fact 

that males tended to ignore pups. 

Male otariids fast during tbe~ periodsof tenure, 

and their activity budgets during this period may 

have an important effect on their ability to copulate 
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with females, and successfully defend their terri

tories. Peterson (1965: 141) stated that male 

CallQrhinus have a higher threshold to copulate lit.~ in 

the season, and the duration of intromission increased 

from 5.5 to 9 fJ minutes dur ing the 6 weeks of 

copulations in his stuuy. He did not, however, 

attribute the increased threshold to copulate to the 

depletion of reserves, but invoked behavioural changes 

in the females as the main cause. Bartholomew and Hoel 

(1953: 432) likewise cautiously suggested "sexual fatigue 
or at least a decline in interest, II as responsible for 

this tendency in Callorhinus, without implicating the 

state of the bu116' fat reserves. Gentry (1970: 85-

86) observed no seasonal increase in the duration of 

copulations in Eumetopias. These data suggest no im

portant effect of depleted energy reserves on ability 

to copUlate. Some!. forsteri males late in their 

tenure were very lethargic and unresponsive to othe-r 

males. The decline in aggressiveness score with in

creased tenure may be a manifestation of such lethargy. 

However, there was no measured negative correlation 

between tenured age and ability to sustain in a 

challenge (Section 12, this chapter). It is unlikely 
that a territorial male's reserves are crucial in 

determining his ability to copulate or hold a terri

tory, or in affecting his activity budget. 

10a..!._Miscellaneous relations: pups. .Males generally 

ignored pups, but occasionally a male lowered him

self into a near-prone posture, with oblique stare, 

open mouth, and growl to threaten a pup. As during 

boundary·displays,accolJlIl1odation to the heigh~ of the 

pup was made. They sometimes threatened with slight 
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inte'ntion movements of the head and neck, accompanied 

by weak snorts, and infrequently contacted the pup,

knocking him away. Males never bit or tossed pups, 

but were always intolerant of their close proximity 

or of pups who attempted to "suckle" them (cf. 

Stirling, 1971a: 265). 

Mature male pinnipeds are generally oblivious 

of the wel&~re of pups and some !. forsteri pups 

are probably crushed to death by bulls. This has 

been reported for other otariids (e.g. !. australis, 
H. M. Smith, 1927: 28; Eumetopias, Orr and Poulter, _ 

1967: 203). Redirected aggression occurs in Call

orhinus bulls, who have been seen to toss pups to 

their deaths over cliffs (Bartholomew, 1953: 496). 

Two authors (Eibl-Eibesfeldt, 1955: 291; Nelson, 1968: 

171-172) have observed male ~. £. wollebaeki to head 

off young pups who were swimming away from the rookery, 

a behaviour pattern unrecorded in other otariids. 

Social cooperation of·apoorly understood sort has been 

described for walruses, ,in which adults other than 

mothers head animals away from danger (Burns, 1965: 

32-34). 

10b. Yearlings. Males reacted to yearlings in much 

the same way as to pups. On one occasion, an adult 

male threateningly approached a lone yearling'in the 

same manner as males approached very small males. 

The yearling retreated accordingly. Such aggressive 

behaviour toward young animals is uncommon in otariids 

although male f. £. wollebaeki "sometimes chased and 

bit partly grown youngsters" (Nelson, 1968: 169). 

On 5 November, a stat;,veling yearling was .. seen 

sucking the prepuce of a territory-holder (Plate 36).-



36. Starve ling yearlin·g sucking the prepuce of 

a territorial male. 
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Sandegren (1970: 75) reported a hungry Eumetopias 

pup sucking the prepuce of his sibling, who was a 

year older, and hungry grey seal pups suck at various 

objects, including bulls' (E.A. Smith, 1968: 763). A 

curious association between weaned and bull Zalophus 

has been observed on the Galapagos Islands: "He can •• 

pair up with a bull, swimming with him and hauling 

out by his side" (Nelson, 1968: 173). 

10c. Interspecific relations. Wekas(Gallirallus 

australis), red-billed gulls (Laru~b novaehollandiae) 

Dominican gulls (Larus dominicanus) and Fiordland 

crested penguins (Eudyptes pachyrhynchus) occurred 

commonly on the rookery, and males interacted with 

all of them. The commonest threat was. a snort and 

head jerk in the direction of a bird walking too close 

to a male's head. Once a male threatened a young 

Eudyptes who backed away, was similarly threatened by 

a female, and retreated from her directly toward the 

male'S head. The male snorted, but lifted his head 

clear of the ground to let the penguin pass beneath 

his chin and 'showed no aggression toward it. 

~ Adult sex ratio on the rookery durin&-breedigg. 

It is well established that nursing female otariids 

feed at sea, and regularly return to shore to .suckle 

their pups. Because of the regular feeding periods, 

there are fewer females than pups present on the rook

ery at anyone time. As a result, sex ratios recorded 

during the breeding season based on censuses are highly 

inaccurate. To determine the sex ratios of adult 

seals on the rookery, the following data are ~eeded: 

the number of pups born; the proportion of females 

who bear pups, which copulates; the number of females 
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which does not bear pups, which copulates with territory

b:'ilders; and the number of territory-holders. For 

the present purposes it will be assumed that all females 

who bore pups copulated with territorial males. This 

is probably not true, but the error should be reduced 

because of the exclusion of virginal and non-parturient 

females from consideration. 

For the period of time in which oestrous females 

were assumed to be present (birth frequency curve plus 

8 days), the mean number of territorial males present 

per day was calculated, and was divided into the 
total number of births. The resulting figures, the 

"actual mean sex ratios" are shown in Figure 58, along 

with the sex ratios based on census data. Also shown 
are figures for the "average harem sizet! of Kenyon, 

Scheffer, and Chapman (1954: 51), which equals the 

maximum number of territory-holders with females, divided 

into total births. For the present purposes, I have 

divided total births by the number of territory-holders, 

since only one male was without females for the entire 

season, and . one male had no females for part of the season. 

Except for five dates on the· subsidiary study area, 

the sex ratios based on census data fell below the actual 
mean sex ratios. The number of births was probably 

greater than recorded but because of the melange of 

rocks in the region of most intensive female act.ivity, 

and the relatively few hours spent in observation at the 

study area, greater accuracy was not possible. Further

more, females from the main study area tended to move 

into the gut of the subsidiary study area, further 

inflating the sex ratio estimate based on census data. It 

is apparent from the curves in Figure 58 that census data 

yield unreliable estimates of the sex ratio, and that 



58. Seasonal trends in the sex ratio (females to 

males) based on census data, for the main 

(A), subsidiary (B), and both (C) study 

areas. The hori.zontal line$ represent the 

respective figur.es for average harem size 

(ahs), slightly modified from Kenyon et ale 

(1953) (see text). 
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the stage of the season alters the accuracy of a sex 

ratio estimate based on census data. 

The actual mean sex ratio, although preferable 

to one based on, census data, does not contain in

formation on an important facet of breeding, namely 
", 

differential reproduction. For the analysis of 

differential reproduction, the following assumptions 

were made: all parturient females copUlated; females 

copulated on the eighth day after birth (see next chapter); 

and a male copulated with the same number of females 
who gave birth on his territory 8 days prior to any 

day of tenure. 'When males were observed to copu-

late with presumed virgins or, females without pups~ 

their records were modified accordingly (Figure 59A). 
Of territorial males on'the main study area, 

17 (53.1%) never had access to oestrous females, and 

of the remaining 15, on+y four had access to more than 

£:ive females. Male LH had access to 30 females, or 

37.0% of the females who pupped on the main study 

area. Even if only a proportion of the females copu-

lated, the same proportion presumedly did so over the 

entire area, affecting those males with fewest females 
most drastically. Also, if males with access to many 

oestrous females lost more by emigration than they 

gained by immigration, this would least affect those 

males with the largest numbers of females. For 

males assumed to have copulated (46.9% of those pre

sent), the mean number of females available to each 

male was 17.6, with a range from one to 30. 

The length of breeding life in male !. forsteri 



59. A. Differential copulation frequencies of 

territorial males. The darkened area 

represents the males who heli territories 

when oestrous females were not (~heoretically) 

present. 
B. Diurnal trends in copulation frequency. 
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is unknown, but in other otariids some males breed 

3 years consecutively. Based on records for 12 

male 1?.!!..l1!.etoJ?i~, Gentry (-1970: 46) found that two 

(16.7%) bred in consecutive years, and one male bred 

for 3 seasons. Peterson (1965: 91) reported that 

12 (66.7%)of 18 Callorhinus bulls returned to hold 

territories between 1961 and 1962, and ~ight (66.7%) 

of these returned in 1963. Mortality rates for 

Callorhinus bulls reported by other workers are of 

the same order as estimated by Peterson (D. G. Chapman, 

1964: 659; Johnson, 1968: 97). If these data are 

applicable to!. forsteri, the disproportionate gen

etic contributions made by the animals I observed 

could be further exaggerated. 

In Callorhinus, the ratio of copulation frequency 

to female population is higher in the early summer 

than in the late summer, and is slightly higher for 

small harems than for large (Bartholomew and Hoel, 

1953: 433). This suggests "increased efficiency with 

small harem sizes ll (op •. cit.: 434). Peterson (1968: 

46) estimated the mea~ copulation rate per female 

Callorhinus as 1.2; the corresponding figure for known 

female!. forsteri was 1.1. It is known that many 
female Callorhinus over the age of 5 years are not 

pregnant (between 7 and 16 years, pregnancy rates 

range from 79.1% to 90.3%. (Marine Mammal Biological 

Laboratory, 1970: 39-40)), so an increased ~ capita 

copulation frequency may benefit males with access to 

few females. There is large individual variation 

in the number of copulations achieved, with some 

bull Callorhinus copulating with up to 100 females 

(Peterson, 1965: 132). T~e only other speciea.of 

otariidfor which differential copulation frequencies 
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have been recorded is Eumetopias •. Gentry (1970: 43) 

reported that 63.6% (14) of 22 territorial males 

copulated, with a range of one to 32. Of the 14 males 

who copulated, seven of them accounted for 87% of 

the copulations (op. cit.: 45). In a summer on 

Lewis Island, Alaska, Sandegren (1970: 20) found 

that semiaquatic territory-holding Eumetopias males 

performed 88 copulations, terrestrial bulls 11, and 

aquatic bulls six. Four bulls (17.4% of his sample) 

performed 53% of the copulations (op. cit.: 21). 
The data reported by those workers are in agree

ment with ihformation collected on the Open Bay 

Islands, suggesting that disproportionate copulation 

rates among territory-holding male otariids is 

usuaL Using information on rates of territorial 

male turnover, and population data, Peterson and 

Bartholomew (1967: 54-57) calculated the ratio of 

breeding female to breeding male Zalophus as between 

4: 1 and 14: 1. By a similar calculation, the ratio 

on the main study area Qn the Open Bay Islands was 

2.53: 1. The above analysis shows how deceptive such 

figures·are. 

12. What was a "successful ll male? Adultmales required 

certain attributes in order to successfully obtain and 

maintain a territory with access to oestrous females. 

They had to fight to obtain or/ and defend a territory, 

and they had to coincide in space and time with some 

oestrous females. Possible subtle ~sychological 

factors may have operated.on the females, inducing 

them to move into the territory of certain males, 

but I could not detect any. Fightingabilit~.was the 

foremost attribute of a successful male, and was a 

combination of strength, skill, and ability to withstand 



pain. Position of the territory on the rookery was 

important in determining the intensity of compe

tition for it, and some territories bestowed topo

graphical advantages on challengers or defenders. 

The FAS discussed earlier is assumed to be a 

measure of fighting skill. It was shown that males 

of high fighting ability were present during the 

period of theoretical oestrous female avaflability. 

The following analysis was carried out to deter

mine the correlates of high FAS. Kendall's rank 
correlation coefficient was calculated f'or FAS and 
(1) 

(2) 

(3 ) 

duratio~ of tenure; 

"favourability" of day of entry; 
IIfavourability ll of location; and 

(4) IIfavourabili ty" of timing. 
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The last three of these will be explained in sequence. 

"Pavourabilitylt of the day of entry onto the rookery 

was estimated by determining the theoretical number 

of oestrous females present on the rookery~ in the 

day-block in which a male became established. 

"Favourability" of location was estimated by calcu

lating the total number of births which occurred on 

the territory held by. a male, and lI£avourabilityll of 
timing was taken as the theoretical number of oestrous 

females present on the rookery for a mean duration of 

tenure (about 3 weeks), commencing from the date of 

establishment of each male. The results are summar

ized in Table 58. 

FAS showed very good correlation with the theo

retical numbers of oe'strous females • Neither the 

length of a male's tenure, nor his access to females, 

was determined by his PAS. Some of the reasons, for 

this have been discussed: the high competition for 

shoreline territories, which was a consequence of the 



TABLE 58: 

KENDALL'S RANK CORRELATION COEFFICIENTS BETWEEN FAS AND: 

DURATION OF TENURE. TIMING, AND LOCATION OF TERRITORY 

RANK OF FAS 

T1 p 

Rank Duration of tenure 0.083 n.s. 
of: "FclVourabilitY2of day of 0.453 <.0.001 

entry 

"Favourability" of timing 3 
0.523 <:0.001 

"Favourability"of location 0.039 n.s. 

1Kenda11's Rank Correlation Coefficient 

'2 
Ba~ed on theoretical number of oe~trous females present on 
rookery during day-block of establishment 

3Based on theoretical number of oestrous females present during 
period of mean tenure, taken from daY,of establishment 

t s 

0.62 

3,38 

3.91 

0.29 . 



194. 

difficulty experienced by challenging males in 

penetrating beyond the first array of territory

holders, was particularly important. This imparted 

a sheltering effect on most inland territories, and 

decreased the number of challenges which inland males 

had to content with. Therefore, males near shore-. 
line received a greater number of challenges than 

did inland males, and stood a greater chance of losing 

their territories. 

There was an increase in mean FAS of territory-, 
holders, and in the number of territories held, as 

the breeding season progressed. The first of these 

factors probably accounts for,.the reduced success rate 

of challenging males in mid-summer, but there was un

doubtedly a complex interplay between FAS, psycholo

gical advantage to holding a territory, and seasonal 

effects on aggressive arousal in defence and offence. 

In an attempt to discriminate between some of the 

possibilities, Pearson's product-moment correlation 

coefficients (r) -w&r..e calCUlated for a number of mea

sures (Table 59). 'The coefficients indicate that: 

(1) the largest number of territories were present 
when the largest number of females were ashore, 

and when the largest theoretical numbers of 

oestrous females were present; 

(2) the difficulty in obtaining a territory yaried 

directly with the number of territory-holders 

present at t,he time of challenge; and, 

(3) the ~eriod of greatest difficulty in obtaining 

a territory coincided with the theoretical peak 

in oestrous female availability. There was no 

relationship between mean tenured age andsuscepti-
, . 
bility to being deposed (Table 60), which would 



TABLE 59: 

PEARSON'S PRODUCT MOMENT CORRELATION COEFFICIENTS BETWEEN CERTAIN STATISTICS 

RELATED TO FIGHTING 

Mean number 9f territories held per day 

Number of territories filled prior to fight 

Tenured age of defending male 

Frequency of fights 

Success proportion of challenges 

lp < 0.05 

2p < 0.01 

Female 
Census 

0.736 2 

0.118 

-0.476 

Theoretical Success 
numbers of proportion of 

Oestrous females challenges 

0.6642 
- 0.562 

- 0.831 2 

- 0.484 

0.323 

-0.5911 

Frequency 
of 

fights 

0.048 



TABLE 60: 

RELATIONSHIP BETWEEN TENURED AGE AND SUSCEPTIBILITY TO CHALLENGE 

MEAN 
TENURED AGE S.E. N 

Successful defence 13.2 2.50 25 

Partial loss of territory 16.4 3.31 12 

Entire loss of territory 18.2 3.58 7 
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have been expected if males became weakened as their 

fat reserves became depleted. Water availability on 

territories was not important in determining the 

duration of tenure of males. Males frequently low

ered their snouts into fresh pools of rainwater, and 

sometimes made gulping motions while so doing, but 

r~rely did they use the fetid permanent pools for 

that purpose. An!. E. doriferus bull was seen to 

drink sea water following a fight (Lewis, 1942: 25), 

but !. forsteri males on the study areas rarely low
ered their faces to water sources in hot weather, or 

after exhaustive physical activity, suggesting that 

metabolic water was sufficient for their require

ments. 

It is concluded that males of high fighting 

ability showed seasonal timing which was closely 

correlated with the availability of oestrous females. 

The abilities of males to obtain territories depended 

on the number of territory holders present, and the 

FAS's of tenured males, but not the tenured age of 

established males. It was most difficult to become 

established when the largest theoretical numbers of 

oestrous females were available onshore, but the com
petition for territories was not most stringent at that 

time. This was because males started competing for 

territories well before pregnant females started 

hauling out; it may have been easier to maintain a terri

tory which had been obtained early, when few terri

tory-holders were present, rather than attempt to be

come established when large numbers of territories 

were held. The favourability of the location of a 

territory was. not correlate.d with FAS, due to the sus

ceptibility of certain locations to frequent challenges. 
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Successful males were of high fighting ability, showed 

good seasonal timing, and probably largely by chance, 

held territories which were not prone to frequent 

challenges, yet were favoured by females. Determi

nants of success were thexefore only partly assured 

by characteristics of individual males; attributes 

of topography and the spatial pattern of territory 

holders were also very important. 

13a. Discussion: territoriality. The importance of 

females. On the main study area only the guts and the 

Ramp were held by males in early November. The areas 

were heavily used by females in early summer,' and the 

distribution of the females seemed to act 'as a proxi

mate factor for territorial expansion in all stages 

of the summer. Nevertheless, some territories were 

h~d by males well before the female population was 

high, and before these territories held many females. 

Such was the case for LH,whose territory ultimately 

held the largest number. of females on the main study 

area. Male!. forsteri, like male Eumetopias (Gentry, 

1970: 38ff) and Halichoerus (Hewer and Backhouse, 1960: 

191) seem to be able to predict to some degree which 

territories will be most fruitful. The propensi~ies 

of males to attempt territorial expansion in the 

direction of female aggregations reflects the impor-

tance which females have in inducing territorial 

behaviour in bulls. Bonne.r (1968: 54) reported ~ bull 

!. gaze11a to temporarily abandon his territory and 

follow a female who was removed from his territory by 

humans; Peterson and Bartholomew (1967: 27) reported 

that territories in Za10phus are held only where fe

males are present; and Sandegren (1970: 21) stated 

that a single female is a sufficient stimulus for 
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territorial behaviour in Eumetopias. 

The obser~ations by Peterson (1965: 94) on 

Callorhinus suggesting that individual bulls loqal

ize at particular ~pots rather than at locations 

likely to hold many females, support the interpre

tations of Bonner (1968: 54) and Paulian (1964: 

98-99, 115) that the territory is more important 

than the presence of females. I interpret the in

cidents mentioned by Bonner and Paulian differently, 

and submit that the seemingly preferential behaviour 

shown toward maintaining a territory, over retaining 

a female, is a manifestation of the evolutionary 

equating of territory to access to females. There 

has been an evolutionary change in the direction 

of substituting territory as a proximate goal, rather 

than females, but the ultimate factor has always been, 

and remains, access to females. The incidepts reported 

indicate how incomplete the transferral process is, 

although it is undoubtedly advantageous for males 

to remain labile in their territory-establishing be

haviour. Thus, complete substitution of territory 

as a goal, rather than females, by some males, would 
place them at an evolutionary disadvantage compared 

with males whose behaviour was more plastic with re

gard to stimuli evoking and maintaining territorial 

behaviour. 

13b. Territoriality: general considerations. Terri

toriality and its significance have been detailed in 

countless publications for various animals, particu

larJ;y birds eo Reviews of terri toriali ty in birds were 

given by Nice (1941), .Hinde (1956) and J e L. Brown 

(1969), and in mammals by Eisenberg (1966). Terri

toriality in animals is a polyphyletic phenomenon, 
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but there are universal attributes of territoriality. The 

differential use of fixed points in space by particular 

individuals or groups, determined (ultimately or proxi

mately) or influenced by interactions between conspeci-. 
fics, seems to .be common to territorial animals. Defence 

•. i;)f a moving space, such as is shown by rutting bull barren

ground caribou, f?,angifer tarandus (Lent, 1965: 264), must 

be considered a special case. Exclusive use of the entire 

area of movement by an individual or group is unusual. 

Nevertheless, it is characteristic of territoriality that 

at least part of the range of movement of the territory~ 
holding unit is mutually exclusive to other such units, 

at· any point in time. Overlap in range of movements is 

exceedingly diverse: "terri toriali tyll in the great cres-. 

ted grebe (Podiceps cristatus) is manifest only in the 

:region of the nest, by some aggressive nesting pairs 

(Venables and Lack, 1934,1936); eastern chipmunks (Tamias 

striatus) have non-overlapping core areas, and the de

fending animals show reversals of dominance, the farther 

-they are from. such areas (Dunford, 1970); group terri-

tories in white-handed gibbons (Hylobates lar) . overlap 

between 10 and 14% with other territories (Ellefson, 1968: 

181), and!. forsteri territories on the Open Bay Islands 
were almost completely non-overlapping, with rigidly fixed 

boundaries. Defendability of a goal is a requisite for 

territoriality (Brown, 1964: 161). The space .or the· 

concomitants of space which act as the goals must be able 

to be defended (in terms of time, energy, and space) by a 

unit or· individual, for territoriality to occu~. The fac

tors which determine the defendability of a goal play an 

.important role in determining the social structure which 

accompanies territoriality (see Crook, 1965; Wolf a.nd 

Stiles, 1970). In fur seals and sea lions, the factors 
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which are important in limiting territory size and 

the number of females on a territory ,are few, and are 

clearly-defined. For example, male otariids play no 

role in caEe of the young (except possibly ~. £. 
wollebaeki) or females, they are independent of food 

resources on the territory because they fast during 

the breeding season, and the number of females is 

independent of ,food resources on the territory be

cause they feed offshore. Thus, females, which act 

as the goal for territorial behaviour of males, are 

limited in number on a territory by non-trophic 

factors: tolerance of crowding and habitat preferences. 

Everytlliing being equal, males who hold large terri

tories are more successful at achieving the goal. 

There is probably a limit to the number of females 

which a bull can service, and there are certainly 

limits to the ability of a bull to define and defend 

a large territory. From the point of view of females, 

social and non-social behavioural factors limit the 

density of a concentrat~on. Males are prevented from 

holding territories which contain vast numbers of 

females for energetic reasons, resulting from intra

sexual competition for territories.' Males who come 
to hold territories with many females probably have 

physiological limitations to effectively servicing 

them al1. Hence, the value of the g~al is limited 

by the nature of interactions within itself, and with 

the habitat, and the abilities of territorial males 

to achieve the goal are set by their physiology, or/ 

and sociologically influenced energy budgets. To 

achieve territorial status initially, certain require

ments must be met, as detailed earlier. 

The jelling of a set of dominance relationships 

wh,ich prevailed in early summer resulted in rigid 
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territoriality. As the number of territories de

clined the situation came to resemble early summer. 

Territories in the population observed therefore re

flect a temporary rigidifying of dominance relation

ships, in which territory-holders were superior to 

all trespassing males except for challenging adults 

within their boundaries, and were equi-dominant 

with adjacent territory-holders at their boundaries. 

The constancy of any border depended on the degree 

of topographical demarcation of that border, and 

on the presence of neighbouring males. Where a 

male's territory was not bounded by other territories 

on all sides, his "area of influence" was diffuse, 

but his aggressiveness declined at large distances 

from his territory cent::ee. Such "areas of influence" 

occasionally overlapped between males. The aggressive

ness of attempted exclusion of males from territories 

depended on the size of intruding males. Small SAMs 

were never attacked, whereas many large SAMs, and all 

adults were attacked at· once. The factors releasing 

such aggression are probably related directly to size, 

and not to behaviour, since large SAMs always evinced 
submissive behaviour when trespassing. The reason 

for the differences in thresholds to attack is pro

bably that large males are .seen as imminent com

petitors, whereas small ones are not. The same sort 

of increased tolerance of non-competitors is wide

spread in socially dominant animals (e.g. Bancke and 

Meesenburg, 1952: 106; Owen-Smith, 1971). 

C. SAMs 

1. Open Ba~lands: summer 1970-71. Only SAMs on the 

main study area were studied in detail. 
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SAMs differed clearly from adult males i~ their 

interest in pups, yearlings, and other SAMs. They 

usually leaned down to engage in naso-nasal greetings 
with yearlings, pups, and SAMs which they encount-

ered, although large SAMs often threatened one another. 

SAMs also attempted to greet females in a similar manner, 
but were frequently threatened and driven away. Their 

manner of approach to females was generally friendly, 

in stretching their neck toward the female with vib

rissae rotated forward (Plate 27B). This method of 
approach contrasts with an aggressive approach in the 
posture of the neck, and height and orientation of the 

face. If a female threatens an approaching SAM, the 
SAM's reaction depends largely on his size. Small 

SAMs generally move away, or show submissive behaviour, 

or both. SAMs as large as or larger than threatening 

females frequently threaten in return, with nose-up 
oblique stares, growls, and repeated head feints and 

neck swings. This usually causes the female to become 

submissive at once. Large SAMs are less prone to 
show such intensive threat behaviour toward females, 
but they do so more often than do territorial males. 

SAMs also sometimes threaten pups wit~ vigorous neck 
swings, and head feints. A young Callorhinus male has 
been seen to treat a pup with unusual roughness, and 

attempt to copulate with it. (Bartholomew, 1959: 168). 

~ Open B~ Isl~dsL~Ju:b.e 1971. There were numer
ous SAMs present on the Open Bay Islands in May and 

June 1971. Some large SAijs were present on the main 

study area for 3 days consecutively, during which time 

they engag'ed in crude boundary displays with one 

another across topographically distinct "borders", 

mildly chased away small SAMs, and herded females. 
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Small SAMs were scattered, and did not seem to defend 

fixed points in space. SAMs of various sizes engaged 

in mock battles in shallow water. 

Although elements of serious territorial behaviour 

pervaded the actions of the three large SAMs present 

continuously on the main study area, their behaviours 

were in some ways playful. Their herding of females 

and chasing of small SAMs was erratic, and varied in 

intensity. Sometimes a lar,ge SAM rushed toward a small 

SAM as if to attack, only to engage in a naso-nasal 
greeting. The boundary displays were similar to true 

boundary displays in the stimuli evoking them, the 

spatial relationships of the interactants, and the 

postures and movements (Plate 37). Postures were 

not held rigidly, and the interactants easily became 

inattentive to the interaction, or started yawning 

and turning away. Whimpering and trumpeted roaring 

tended to occur in the latter stages of the display, 

and tongue-flicking often accompanied or fOllowed 

facing-away. Part of a 'boundary display" between 

two SAMs is shown in Plates 37A and B. The male on 

the left is leaning against a low rocky ridge which 
served as a boundary between the animals illustrated, 

for 3 days. Note the relaxed, unstereotyped postu

ring during the threat exchanges, with an unusually 

large distance between the interactants. Plates 37B 

and C show part of a more ,stereotyped sequence. The 

cut~off components of the sequence were much less 

stereotyped than the usual facing-away of adult males 

(Plate 37B). 

Interactions between SAMs and pups, and SAMs and 

females, were similar to those seen during the summer 

(see preceding section) although more prolonged play 



37. A-D. "Threat!! displays between quasi-territorial 

SAMs on the main study area, May 1971. 
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interactions were seen between pups and smail SAMs than 

during the summer.~ The same social acceptance of 

maturing pups by SAMs has been noted in Callorhinus 

(Peterson, 1961: 32). 

3. Kaikoura: July 1970. Different areas of Sugar 

Loaf Poin't were favoured by different size classes 

during the observation period (Chapter II C1). The 

mean percentage of SAMs engaged in social inter

actions in 5 minute sampling periods was 6.89; the 

percentage of large males so involved was 3.87. 

These are not significantly different. Certain areas 

of the reefs were used by males for interactions much 

more commonly than others (Table 61). The reefs X 

and 8/9 were used by males for playing and mock

fighting; animals ran in and out of the water in 

chases, and ,the larger males present mildly threat

ened or chased the small ones, or themselves engaged 

in mock-fights. The proportions of animals involved 

in interactions in those area~ was higher than most 

others. Some regions were used mainly for resting, 

'and very few animals interacted there (e.g. Ar'eas 1, 

2,3,4,. 5, 10). 
Small males were involved in interactions 644 

times, whi~e large males were involved 232 times (data 

from totals, Table, 61 ). This yields a ratio of 

'2 • .776:1.000 which compares with a ratio of small to 

large males of 1.348: 1.000 (N = 5,436). Therefore 

small males participated in interactions more frequen

tly than predicted on the basis of their numbers, 

but the proportions of the classes involved did not 

differ significantly. 



TABLE 61...:, 

TOTAL 

REGIONAL DIFFERENCES IN INTERACTION FREQUENCIES, SUGAR LOAF POINT, KAIKOURA 

PENINSULA, JULY 1970 

Individuals interacting 
as % of those ~resent Freguenc~ of t~2e of encounter 

AREA INTERACTION SMALL LARGE SMALL- SMALL SMALL-LARGE LARGE-LARGE 

1 19 3.84 1.15 41 (22.22) 10 (55.6) 4 (22.2) 

2 11 1.68 2.41 6 (50.0) 3 (25.0) 3 (25.0) 

3 4 1.09 0.85 1 (25.0) 2 (50:0) 1 (25.0) 

4 1 1.96 0.35 0 ( 0.0) 1 (100.0) 0 ( 0.0) 

5 12 1.56 2.86 1 ( 8.3) 4 (33.3) 7 (58.3) 

6 102 6.95 14.98 60 (60.0) 27 (27.0) 13 (13.0) 

7 49 2.73 4.93 20 (46.5) 13 (30.2) 10 (23.3) 

8/9 210 24.13 11.99 161 (77.8) 19 ( 9.2) 27 (13.0) 

10 9 1.71 1. 34 7 (70.0) 3 (30.0) 0 ( 0.0) 

X 29 13.15 5.98 18 (69.2) 2 ( 7.7) 6 (23.1) 

N 5 5.26 6.67 0 ( 0.0) 4 (80.0) 1 (20.0) 

451 

1Frequency 

2% 

% SMALL 
PRESENT 

22.1 

68.2 

20.7 

16.4 

39.6 

85.7 

73.3 

66.9 

79.9 

51. 9 

20.0 
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