s

Behavioural Processes, 12 (1986) 145-158 145
Elsevier

AGGRESSIVE BEHAVIOUR, SEXUAL STRATEGIES AND THEIR RELATION TO AGE IN MALE -~

 SPANISH IBEX (Capra pyrenaica)

C.L. ALADQS

Estacién Experimental de' Zonas Aridas, General Segura, 1l Almeria, Spain
(Accepted 17 June 1985)

ABSTRACT

C.L. Alados, 1986. Aggressive behaviour, sexual strategies and their

relation to age in male Spanish ibex (Cagra pyrenaica a). Behav. Processes
12:145-158.

*

This study aimed to investigate the factors determining male reproductive
success during the rutting season of the Spanish ibex. . The rut .lasts about
seven weeks, At the begining of this period the old males engage in.
contests with each other, while the-adult and gubadult males spend mere )
time courting the females.  In the spcond . half of this period, the old males
court and gain reproductive acceptance while the adult and-subadult males
decrease their courtship activity. -The old males also differ from: the adult
and subadults in the daily pattern of courtship activity. The old males
test their relative strength and show agonistic displays as their mosft
typical behaviour, while younger males tend towards more overt and primitive
forms of fighting. Most contests involving males of all age classes occur
between animale of similar age and these combats often end unresolved. The
older of two combatants usually wing. Older males are preferred to younger
ones by the females. The older the males, the more energy they expend in
activities leading to mating ‘end representing energy expenditure and. the
less time they use in those representing energy saving or recovery.

INTRODUCTION

Variation in the matlng success of males may depend on the preferences
of females for certain males, on competltlon for females, or some
combination of both forces (Darwin, 1871; Halliday, 1978; Payne, 1983). In
species. in which males provide neither resources nor parentalycare a female
preference for large or dominant males. is a common pattern (Trivers, 1972;
Halliday, 1978). . Theoretically, the choice of large or dominant males
should have a genetic advantage and may minimize interference from other
males (Searcy, 1982). Héweﬁer. evidence‘for long-~term benefits relating to
the genotype of a chosen mate is very weak and rigorous demonstrations of
female choice are very rare (Halliday, 1983). '

Because reproductive success is more variable for males than for females
over their life span (according to Bsexual selection theory). the 1mmedxate
and ultimate factors influencing success should be different for both sexes
(Orians, 1969; Trivers, 1972; Parker, 1979; Gaulin & Schlegel, 1980). In

line withithis, sexual dimorphism in aspects such as body size, weaponry
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and grpwth rate may, represent dlsglntl e, ;Psu;ts!of rsprodug;;vezauccess
(Fisher, 1930; Maynard Smith, 1978, Janetos, 1980;:Andersgn ;. 1982; :Coheny:
1984), ‘

T
In our quest to understapd thq factors affectlng reproductlve success
in the male Spanish ibex we set out to answer the fOllOWlng questlons.
1. Is fighting success related to age? PR
2. Is fighting success related'tO‘reproductive success”?
3. Do the successful males expend more energy in reproductive effor§

than the remainder? ,

P ERE

METHODS

“Phe study was carried 6ut on the ‘population «af ‘Spanish ibex (Capra: - -

renaida) ‘in i the 'Sterras ‘of Cazorlac-and Segure {Ssuthesastern Spadr) during -
rut (Novembér “and Deéeémbér) ‘in: 19B2 drid 1988, ‘The age .and “geéx '‘élasges = -
considered®wéres‘a) ‘adilt femaléas (ovdr 2 yédrs), -b) yearling females <1
(batwesn 1-2 yeéarg-okd), ¢)'kids ‘(newlborme to 1 year ‘old):: d):old males,
including‘clase IV: (Bu10 years :61d) afd &cless V (over 10 years), i:. lin
e) aduit nalés; belonging to class TIT (68 yadrs ¢ld) and class IE (" -:. s
(4-6 years-old),: f) subadult males (aun years»old),and g) yearllng males o
(1-2 ysEPs old). ey e i P

The' activity patterns. the crmtepia'fov age and sex claeses, and the :
features 'of“the habitat: Were descrlbed by Alados (1984 1985)“ To sumnarlse
the” actlvity patterns are. e . s p

Act1v1ty pattern Eow d fo R 8 it

Normal*elash™ (C1)i - two: antagonlsts faee each’ other from a: dlstance
simultanecusly; "the amtagbnists strile downwerds with the head.:

Rear clash (RCl): the ibex rises on his hind legs in front of his opponent
and inclines his head towards the latter; one hind leg is placed
behind the other in line with-the clash; the recipient strikes @és in a
normal clash with head tg. head. coptact,occurring close, to, the, ground._

Horn~push (frontal) (H- pF): a male hooks h1s curved horn through the horn
of another maleand pushés downwards’ : b

Horn-push Asideways) (H~pS): the: combatants hogk. the;r .curved. horns dnd
pull in a parallel position.

Butting' (Butt): the ‘animal battéra the neek), side of rump’ with either the: <"
blunt; part of. the horng. or.the. tlps.,“‘“,g

Head to tail (H-T): the two opponents stand in reverse pardllel p051t10n
and Hook''each 6ther in the redr With their horns; Bometimes ¢ireling ‘as
they.do so,

Shoulder (Sho): the two dnimals stand s1de by s1de and push wlth thelr
shouldery., S

Neck fight. (NF)...one :animal places the ventrsl part of. h1s neck over the
neck or shoulder of another and pushes downwards. .

R

Agonistic displays: RGN

Head up (H up): by raising his head. and stsndlng stifily erect .8 male
enhances his appearance, b

Horn' threat “(HTh): with+“head lowered; mizzleé ‘pointing towards the ‘ground or:
tucked: close to, the neck.,

Lateral display (LD) the two antagonlsts face each other Irom a dlstanoe
showing “their ‘horng frontolaterally. : o

Rubbing {Ruh): the subject licks and nuzzles or rubs hls fdce or hqrns
against the face or neck of recipient.

Head under neck (HUN): the subject, with his head and neck extended, places
his forehead under the neck. of his opponent.

S e ikl
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Backy the male showe his Hindquarters to his’ opponent. v

Low-atretch: (L=8): the male: approaches -the-female, hblding his heck 1éw and
horizontally and straxnlng his muzzle (th;s 15 also used during domlnance
interactidng’ amorig males).

Mounting. (Mo): as an expressioch of deminance; thiﬂ is’ common “in the Spafiish
ibex.

Twist {Tw): cohsists of rotating the head’ rapldly some 45¢ to 909 80 that
the horns are turned away from the female; these displays are often’
accompanied by a flicking of the tongue. X

Chase (Ch): Wwhen & female is near the’ estrous cycle several ‘males chdse the
- female. running behind her. o

Retreat (Rtr): when a female reqects the male, presentlng her horns to, hlm‘J
or butting ‘him -in ‘the head or neck, the ‘maleé ‘replies by moving back.

Estrous: female::a receptive femalestands;or: walks showily with hér-back *
slightly arched and her tail held limply horizontal.

Data recording

Data“were:raconded for 20 days durfng'lQBZ and for 21 during 1983. : The
observation ‘periods being from 7a.m. to 16p.m. in 1982- and in 1983: 1) from
7a.m. to lla:m. and 2) from 14,.30p.m. to 16.30p.m. o

The data recorded included the number of indiv1duals in each group, ghelr
age and sex clasa, place, habitat, date and- time of day. L

Particular groups were observed continuéhsly for one day ‘at ‘& 'c1me and
the age and sex claskeés of all animals in the group,’ the activities
performed by each of them and their pdsitlon relatlve to each other, were
recorded at 15 min. intervals, : Whenever pdbsibhn, ‘all agonistic ’
interactions and occurrences of courtship were recorded.

52 combats were observed in the two years. The average number of anmmals
living ‘in the study area was 22 in 1982 and 34 ih 1983. The sex ratio (Q/ )
in 1982 was 1. 14 and 1. 33 in 1983. : £
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RESULTS

Timing of rutting behaviour

If we consider how the different age classes of males are involved 'in

i

COURTSHIP (%)
" AGGRESSION (%)

Fig. 1.— Pertentage’ of time devoted’to courtship activxties by ‘males and
the frequency of receptlve females during 1982 rut (Observatlon pericd
from 7a.m. to*16p.m.’)
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agonistic interactions and courtship, it can be seen in Fig. 1 that pt the

beginning of rut, when the older males engage in contests among themselves,

the adult and subadult males start unsuccessfully courting the females.

The old males start é;urting in the second half of the rut, displacing the-

adult and subadult males from the side of the females and gaining acceptahce

from th¢~1ltter.’§
When we compare the equivalent periods for 1982 and 1983, some

¥

differences are evident (Fig. 2) although the general pattern is maintained.
It is to be noted, however, that in 1983 the adult and old males courted

more intensively and for a shorter period of time, whereas the rate of
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Fig. 2.~ Percentage of time devoted to courtship activities by males and
the frequency of receptive females during comparable periods (dawn and dusk
time) during the 1982 and 1983 ruts. (Observation period from 7a.m. to
lla.m. and from 14.30p.m. to 16.30p.m.)



intermale aggression was lower in 1983.

0ld males differ in the daily timing of courtship activity from the
adult and subadult ones, the latter two being rather similar in this
respect (Fig. 3).
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Fig. 3.~ Time of male courtship activityr during the 1982 rut.

Male agonistic behaviour
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Fig. 4.~ Frequency of different aggression patterns performed by sach
male age class.
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Fig. 4 shows the frequency df various forms of aggression in males of
different ages: we can see that frequency of horn clash from an all-fours
position and horn push to the front decreases as age increases (rs = -1,
N = 4, 0 = 0.05). A similar, although not signif}cant, pattern was shown
for the rear clash from a bipedal position (rs = -0.4, N = 4, N.S.). On
the other hand, the sideways horn push and the various aggressive displays
(rubbing, head under neck and turning the back) and butting show a very
different pattern, their intensities increasing with age (rg = 1, N = 4,
o = 0,05).

Considering the aggressive patterns performed by the two opponents
involygd in a fight, we see that most are performed in approximately an
equal amount by the older and younger of the combatants. However,
displays of rubbing, head under neck and turning the back are performed
mainly by the younger of the two animals (Wilcoxon Test, T =1, N = 7,

0 20,05 T=0, N=6, a=0.05 T=8, N=28, N.S. respectively)
(Fig. 5), indicating submission.
A8 regarde the level of aggression shown by the different male age

classes (rate, calculated by dividing number of cases in which an animal was

20

16

12 1

Larger

8 1

PERCENTAGE OF ACTIVITY
[=]
.

Smaller

12 ]

16 1

RC1 Butt HTh Mo H up LD Back Rub HUN

Fig. 5.- Mean frequency (%) of aggressive pattern performed by the larger
and the ‘smaller of the two males involved in a contest. *: level of
significance of .05.



involved in a fight by the per unit value for the individuals of the same
age class present in the study area), it can be seen in Fig. 6 that the
various classéa differ in this respect { X2= 113,4, d.f. = 3, a = 0.001)
the old males being the most aggressive. t

Fight duration can also be used'éé aﬁ‘index of aggressive intensity and
a measurement of it could be the total frequency of all behaviour patterns
involved in each ‘combat. In,connection,yith this it was found: (see Fig. 6)
that the rate 1ncreasea withiaga.‘
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Fig. 6.- Left: aggression rate of the male age classes (rate calculated
dividing number of cases where an animal was involved in a fight by the
per unit value for the individuals of the same age class present in the
study area). Right: duration index (frequency of patterne involved-in
each fight) of the male age classes.

If we now look at the frequency of fights depending on the age
difference between opponents (Fig. 7), it was found that most contests

are between animals differing in age by ‘about: two years. In Ibex the older’

the male, the bigger it-is, sobdifferenc

of ~two years of age are
correlated with differences in body size

The number of fights won or logt must h@ important. The criteria for
winning in fights was the display bf subnigsion shown at the end of the

fight by the loser. The problem was appr‘fched by concentrating on the
older of the two animals of the different age classes involved in any'*
fight,subtracting the frequency of fights 1oat from the frequency of those
won. The results are ahown in Fia. 8, where it 15 evident that the younger
the two combatants are, thc ellsor it is tor tho older of the two males to
win (r = 0,9, N= 5, 0= 0 05).

Combats.do not always end with a winner and a loser and are often not

resolved. In Fig. 9, we observe that the probability of a fight being
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Fig. 7.- Frequency of fights Fig. 8.- Fights won minus fights lost
versus difference in age (O: by the larger of the two opponents in
opponents differing by less each contest {(calculated by subtracting
than two years of age. 1l: the percentage of fighta lost from the
difference of 2-4 years. 2: percentage of fights won; including
difference of 4-6 years). fights not resolved).

resolved is much higher when there is an age difference in the pair of

animals involvod‘in the fight (x% = 11.4, d.f, = 1, @ = 0,001), whereas for
animals belonging to the same age clgss the differences are not significant
(x? = 0.3, d.f, = 1, N.S5.), -In Fig. 9, we can also see that, as expected, -

the older animal of the pair was more frequently the winner.

w =
?‘ ) ' 804 N=38 EB Fights not
g,w‘ : ® 60, N=l4 resolved
. : () Fights
' ‘ resolved
40 X § 40.
‘E-zo- X g 20
[ '
B
-1 o +1 Bqual Different
Smaller .. Larger Class Class
kig. 9.~ Left: percentage of fights won depending on age difference *

between combatants (0: equal age class, +1: wipner is one age class step
‘higher than loser, -1: winner is one step lower than loser). Right:
frequency of fights ending resolved or unresolved between animals of
various ages. ‘



Male courtship behaviour: cost and benefit

Considering the various aspects of male courtship, we may first note
that the behaviour units low-stretch and twist are the most frequent, the
rest of the courtship patterns being rather rare (Fig. 10).

%
gso-! r_-]
g .
e
B
20 4
_low twist retreat chase othars
stretch
‘ACTIVITY PATTERNS
6, : ' 64 ;
s & r Chasing. Q _ 5, Retreating from Q
N 8 4
E 3 & 3l
g 2 Ezq
E 4 E 14
' 1-n

Fig. 10.- Above: frequency of performance of the various courtship patterns
by all males. Below left: freaquency of males chasing females, right:
frequency of males retreating from females.

The various age classes of males also ehow differing tendencies to
perform the varioua courtship patterns. So, chasing females is more often
characteristic of the older males (r‘ = 0.9, N= 5, a= 0.05), whereas the
younger ones are more often rejected by the females (r_ = 0.97, N 2 5,

a = 0.05).

Since chasing females is one of the moat frequent activities of the

males at the peak of rut, it is of interest to consider the position of

males following or chasing each female. Data collection was easy because
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males arrange themselves approximately in single file behind each female.
The line of males was divided into three parts (front, central and rear)
and in each observation each individual male was assigned to one of those
parts. These data were collected at two particular moments: when the males
were actually running after the female and when they were all standing
behind her and at least one of the males was performing low-stretch towards
the female.

In Fig. 11, we represent mean age rank on the ordinate: the older males
are rank 1, descending in age through ranks 2, 3 and so on. When all males
are chasing the female, those in the central position tend to be younger,
although the differences were not significant (Kruskal-Wallis one way
analysia of variance, H = 5.43, d.f. = 2, N.S5.). When we look at the males
standing behind a female, some of them performing low-stretch, the
situation is clearer, those animals at the front being much older. In this
case, the differences were significant (H = 14.46, d.f. = 2 o= 0.001).

We consider that females reject
males when the former threaten the
latter with their horns in response

[} Front

[ Centre to male advances. Conversely, we

Ml Behind consider that females accept males
by raising their tails. A

3, significant difference was found in

qu the acceptance and rejection of the
2 different male age classes
(Kolmogorov-Smirnov two-sample test,

D=0.,48, N=5, a=0.01; D=0.31,

1 N = 5, a = 0.01, respectively). This
fact is clearly seen in Fig. 12,
Standing Chasing where the relation of acceptance to
behind rejection is represented for the
N=17 N=34

various male age classes (rs = 0.9,

N =5, a= 0,05). Thus the benefit
Fig. 11.- Different positions of
males while chasing a female or
standing behind her. for old males.

of male rutting behaviour is greater

As one of the principal functions
of intermale aggression in many ungulates is mating with as many females as
possible, it would be interesting to analyse the cost and benefit of
rutting behaviour for male ibex at this time.

In order to get an idea of cost, the time consumed in the various
activities leading to mating and representing energy expenditure, such as

watching, fighting and courting, and in those representing a recovery or
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saving of energy, such as feeding or lying down, was registered.

When analysing the rate of performance of those activities by the males
of different ages, it was found that the older the animal, the more energy‘
is invested and the less time .is used in energy recovery (Fig. 13).

80
& ]
2
. - |
v 12 ou 607
2 ey
©
£ B g3 4o
8 %o
8 LA 201
4+ 4 [N o
a a
@
]
< v v o 1 V-1V III-II I
AGE - CLASSES AGE CLASSES
Fig. 12.- Relation of female ' Fig. 13.- Time consumed in activities
acceptance to ‘rejection toward representing expenditure. or saving of
. different male age classes. - energy: fll energy recovered, (] energy -
invested.
DISCUSSION

The social system of the Spanish ibex during rut is based on the
establishment of a strong intermale hierarchy where the dominant animals
displace the submissive ones from access to females at the time of rut.

So multimale ibex groups exhibit a form of female defense polygyny in which
males defend females only near the time of ovulation, as do macaques and '
baboons (Harcourt, 1981). ‘

The narrower and higher courtship peak in 1983, as compared to 1982, was
probably a result of the drought suffered in 1983. This caused a delay in
the onset of rut, which became very pronounced for only a week and then
declined rapidly in intensity as a result of physical deterioration of the
old males, which, became noticeably thinner.

The lower aggression rate observed in 1983 was also probably caused by
the same environmental conditions.

The higher female acceptance of males in 1983 may have been real although
it could have been a result of an improvement in the researchers ability
to detect the behaviour.

An iﬁteresting result concerning aggression is that old males tend to

test strength, with aggressive displays, sideways horn push and horning the
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opponent's body weakly whereas the younger males usually choose more overt
aggression patterns, such as clashing and:frantal horn pushing. ' A similar
“pituation was found in mountain sheep (Geist, 1971). ' Like mountain sheep
. (Geist, 1971) ‘and the ibex {(Schaller; 1977), the younger males of -the
Splni;h ibex are more prone than the older ones to performing the more
primitive forma of fighting.

The fact that the older the males are the more intensively they fight and
the more often they are involved in short fighting contests, with the
exception of the yearling suggests that intermale aggression is affected
on the one hgnd by variation in the benefits of fighting to get access td'
females, sa in red deer (Clutton-Brock et al., 1979) and primates :
{Berenatain & Hade. 83) and. on the other hand, by the need of young
males to telt,tho ndu@t'n tighting ubility.

The fact that the male anrxni keeps growing in body and horn size
during its whole life should help animals to differentiqte ennily between
younger animals, uhere differences in body and horn size gre greater and
then the combats are sasily resolved by che triumph of the older male, as
lllo appears to be the cage for red deer (Clutton~Bchk et nl., 1979).. We ..
say interpret the finding that moat combats take place between animals of
equal or similar age, and the fact thiﬁythey are often unresolved as a need
for the weaker of the two opponents to avoid rigks, as appearu'to be the
case in other ungulates (deer and sheep, Eibl-Eibesfeldt, 1970;

mountain-sheep, Geist, 1971; Capra, Schaller, 1877; red deer, Cluttan-Brock
ot al., 1962). ,

When an individual fighta for a renource 1tu dpcision on hpu tq tight ,
sust depend not only on the valus of the prize but also on its own strength.
compared with thit of its opponent; therefors we. might expect displays to
demsonstrate fighting ability and &0 allow the contestants to settle their 2
dispute quickly without recourse to a cqg;;yhrxghp,gParke; 1974) which is . -
related to the higher rate of aggressive displays by older males.

The cbservationg of courtship behaviour, particularly the. ratio of :
acceptance to rejection, shows that females prefer older males. Old males . -

.thus achisved high success by chasing younger males away from the proximity '

of a female when she stopped runping, and being neer her at the right
-on.nt. and, on the other hand, as a result of the female apcepting their
courtahip and by threateping and butiting younger males.. :

The effect. of a female rupning is to attract the attention of malon. 80
“high rank male threats to low rank males make it impossible for low rank
males to nac& successfully. . In this way, femalea of. the Spanish ibex
exercise a choice in favour of high status males, .

The long-accepted role of female choice in the ‘evolution of male
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opignlic'chnrActarl is challenged by recent studies of ‘certain
sexuslly-dimorphic species, notably birds of paradise and lekking species.
These studies suggest that competition betwesn males is a more potent force
in these lp.cieq than femala choico (H.lliday, 1983). 50. uheron- o
1ntrnaexu-1 selection hnu been widely accepted as the ovolutionnry pvocels
that has led to such male charncters a8 large size, hornl and antlera. ‘
1n§fo§pxua1 selection has been the subject of considerable debate.

The guestion of whether animals can chooss their mates on the basis of
the quality of their genotypes is the host controversial issue in mate
choice literature. Perhagl the only instances where 1t;1' tenabls, 6n the
basis of existing studies, are those where there is evidence that females
choose older males, whose ability to survive may have an: 1nher1tablo basis
(Halliday, 1883),

0ld males have demonstrated their qbility to uurviva for a longer period
and, by choosing them, females may ensure the transfer to thpir offapring
of the right genes for -uryivqliiTttygrt.‘1972; Howgrq.‘i§7é). Infaddi;iong
tho‘ditterinctl in tcproduotivo .ucéoau appsar to bs cofrelnted with o
variation in fighting effectiveness in different animal species (Geist,
1871, in mountain sheep; Kucera, 1878, in desert mule deer; Clutton-Brock
et al,, 1979, 1982, in red deer, Borenstlin & Vade, 1983, in some primate
species). ;

Finally, we cbserve that, as in red deer (Clutton-Brock et al,, 1982)

ths energy invested by ibex during rut is in relstion with breeding success;:

measured in our case as fom;lq acceptqnco fcr copuletion. 20,  the oldor the

sale is, the more energy he inventl in mating activities and the higher 1.

his breeding success. So the sexual strategy of .males of different age
classes differs in relation to breeding -success, the most. successful being
the old males.’ ‘ ' . ’ s '
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