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other times, they behaved in subordinate subadult fashion. During

the rut, 2-year-old billies dominated and courted females of all
ages, but less successfully than older males. Thereafter, increasingly
inhibited from exerting their dominance, these young billies became
more and more independent of female-subadult bands. They followed
feeding bands at a distance and bedded on the periphery of groups,

or else travelled alone. About the time billies became 3-year-olds,
they were sufficiently inhibited from directing aggressive behavior
toward females and subadults as to be effectively subordinate.
Females of all ages, including yearlings and older kids, and subadult
males forced adult billies from bedsites and drove them from feeding
areas. Many adult females and subadults appeared to go out of their
way to harrass mature billies.

Adult males might be considered to occupy a pseudo-subordinate
status in society. They left groups when harrassed by other animals,
but did not respond in truly subordinate fashion by fleeing or
evincing fear. Instead, they appeared inhibited from responding
aggressively. Males assumed a characteristic pose when threatened
which incorporated elements of threat and withdrawal. Males also
exhibited frequent, vigorous displacement activities in social
situations; further evidence of conflict, or inhibition, rather than
submission. This is in accordance with Geist's (1964) observations
of male conflict postures during male-female interactions. Adult
males were often dominant to other classes at salt licks on some
occasions, and were subordinate on other occasions. One important

result of this transition from dominant to pseudo-subordinate status
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after the first breeding season is that the inability of mature
males to interact successfully in female-subadult bands encourages
a largely solitary existence and extensive travelling by older
males. The lethal potential of powerful adult males is effectively
neutralized outside the rut in social situations.

Though males appear to be largely solitary as adults, they were
observed travelling in pairs on several occasions during spring and
early summer. Kuck (pers. comm.) observed bachelor herds of up to
nine adult males in spring, and Vaughan (pers. comm.) noted
associations of three adult males during that time. In pairs which
I observed, the large male appeared to lead the pair, but consider-
able tension was evident between them, and dominance was not clear.
In a group including a 2-year-old billy and two 3-year-old males,
observed on 27 May, the 2-year-old actively dominated both older
billies, but followed behind them as they fed. A general outline of
the soctal hierarchy could be schematically described as follows:

The dominant animal in any group

Ad %

gﬁN\\\ of two or more mountain goats is almost
i'R\\N always the leader in that it determines
29—=212¢"

Yls? ,[,6' the type, direction, and timing of

—Y

i) l activities. Subordinates, although often
Ke—KJS

l l chased and threatened by the leader,
Mature o” followed of their own volition and

(3 and older)
actively sought to attach themselves

to such groups. As an important

exception to dominance-leadership equivalencies, a nanny with a kid,
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though cledrly subordinate to some older or larger adult females
without young, was always the undisputed leader of a group when
present. Dominant adult females often harassed leading nannies

and forced them to hurry ahead, but they refused to assume the lead
and remained behind the nanny. Females with kids elicited a stronger
following response than other goats, for others in the group,
particularly younger goats, sometimes competed with one another to
follow or bed in closest association with the nanny. This was not

so evident in groups led by other classes. When two or more nannies
joined in a group, the dominant nanny assumed leadership.

Adult males, when present in groups, generally followed behind
leaders and bedded at the periphery of bands. The importance of
Teadership is emphasized by the lack of direction or obviously
purposeful activity observed in solitary individuals and bands of
leaderless newly-independent kids and yearlings. These animals
characteristically meandered across portions of the range either
seeking other goats or wandering without apparent purpose. Both
feeding and bedding patterns were somewhat irregular in solitary
and leaderless subadults, and in many solitary older animals. This
sort of information is at variance with Brandborg's statement (1955)
that “No particular age or sex group assumes the leadership of a
band in its movements over the range." Composition of transplanted
bands may prove important in influencing types of leadership and
early movements and dispersion.

Another partial result of dominance and leadership is the

115

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



typical mode of single file travelling in groups. This is partially
neccessitated by the nature of cliff terrain. Even where ledges
widen, however, subordinates are hesitant to pass within 5 to 6

feet of higher-ranking individuals for fear of violating their
personal space and thereby inviting retaliation. Travelling groups
often become arranged in a regular descending rank order from first
to last since dominant animals may pass subordinates but lower-
ranking goats must remain behind. Goat range, and well-used cliff
areas 1in particular, are traversed by a network of established trails
and bedsites devoid of vegetation and nearly paved with pellets.
Goats nearly always travelled on established trails. When they

moved between one outcrop or feeding area and another, I could usually
successfully predict their route. When feeding, groups fanned out
and leadership was not immediately apparent. Feeding groups still
remained in fairly close association. Groups as large as 10 to 12
animals usually remained within an area no more than 75 to 100 feet
in diameter.

In social interactions, individual mountain goats might be
viewed as having a sphere of influence with a radius of 5 to 8 feet
with its focus at the animal's head. Intrusion by any goat within
this personal sphere, whether accidental or intentional, generated
an encounter with assertion of relative rank. Much attention was
devoted to the maintenance of personal space, directly, through
aggressive action, and through movements and postures designed to
avoid potential conflict. Mech (1970) wrote "Social control is

asserted by wolves of higher status merely by listening, smelling,
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"or looking intently at animals of low rank, the looking control
being seen most often." Among goats a prolonged stare was sufficient
to remove subordinates from a lick site or shaded bedding spot.
Most interactions involved more active expressions of rank, from
Tow-intensity chases to high-intensity circling with butting threats.

I found consistently high levels of aggressive activity, from
2 to 10 interactions/goat/hour in groups of animals which had remained
in almost daily contact for months; many, for over a year. Rates as
high as 18 interactions/goat/hour were recorded at salt licks. I at
first considered the possibility that logging and road-building
disturbances in the Bunker Creek area and resulting emigration had
contributed to overall herd instability through crowding, though
goats from Bunker and Little Creeks have probably always been in
contact. Limited observations of mountain goats in the Bitterroot
Mountains and on the west side of the Swan Mountains revealed similar
aggression rates, averaging 3 to 6 encounters/goat/hour while feeding
and travelling.

Goats in the Bunker-Little Creek herd aggressively asserted
rank while feeding, bedding, and licking salt. For example, at
bedsites, an incoming goat would usually force up the next-lowest-
ranking individual, who would in turn displace its immediate
subordinate, and so forth, until the least dominant member was left
standing to choose a rew bed. In temporarily established groups,
the majority of aggressive interactions were usually reduced, slightly

in frequency, but primarily in intensity, to stares and short chases.
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When goats from different groups met, relative rank was established,
or re-established, and this involved higher-intensity threats and
displays. The more similar the status of two contestants, the more
vigorous and prolonged were initial encounters. Dominance was
quickly established between goats of obviously disparate status
through a quick threat or chase. At times, groups met, and individ-
uals would perhaps spend up fo 20 minutes in elaborate avoidance of
one another before beginning the inevitable contest of status.
Aggressive interactions occurred at high intensities even if contest-
ants had performed similar rituals with one another the previous
day, or even several hours before, and then separated.

What is the value of high rates of aggression in goat herds
between individuals which are probably familiar with one another?
Buring the first 18 months of field work, 3,435 aggressive encounters,
exclusive of courtship-related activities, were recorded; almost all
of them between members of the Bunker-Little Creek herd. Social
hierarchies are generally supposed to organize groups and contribute
to an overall social stability and resolution of priorities. Yet
I observed continual instability within groups. Although dominant
animals enjoyed occasional privileges at salt licks and sometimes
usurped shaded or protected bedsites and select feeding areas, it
was not immediately obvious that the possession of high rank carried
a great many advantages by comparison with energy spent continually
reasserting status, even toward animals which high-ranking

individuals had just recently encountered.
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Mortality among rutting males from horn blows has been recorded
(Seton 1927, Geist 1964). Lentfer (1955), Geist (1967), and other
investigators have reported mortality due to stab wounds among
animals confined at close quarters in traps. I observed females
striking males with hard horn thrusts on a few occasions during the
rut, as did Geist (1964). For the most part, however, aggressive
encounters consisted mainly of threats performed in a ritualized
manner. I observed 192 extra-rut horn contacts, and most of these
involved low-intensity prods and blows to the thickened dermal
shield area of the rump and flank. It should be noted that most
horn contact shown in Table 11 was directed toward kids and yearlings.

No direct injuries from horn contact were observed in any
encounter, but aggressive interactions did have an indirect and
potentially injurious effect. Table 12 presents accidents resulting
from 291 aggressive interactions in steep to very steep areas.

It is again evident that this had its greatest effect on kids and
yearlings. That none of the falls observed led to visible injury
seems remarkable in view of the fact that several youngsters were
pushed over drops of 20 and 30 feet. Table 7 provides a comparison
with natural climbing missteps. It is worth noting that total
climbing accidents due to aggression exceeded the number of natural
climbing accidents observed.

On an individual basis, aggressive interaction may be something
of an end in itself. Goats actively sought encounters. Individuals
commonly forced subordinates from beds or lick sites, then failed to
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Table 11.

encouggzgg.on 3,435 aggressive ipteractions, excluding courtship-related
AREA
ﬁggﬁIVING RECIPIENT OF HORN CONTACT
CONTACT K Y 2% 20 3% 30" Ad? NwK Add” TOTAL
Head 17 10 2 29
Side 2 1 1 1 1 6
Flank 2 7 4 1 1 15
Rump 52 718 6 3 2 1 142
TOTAL 71 95 12 4 2 1 4 2 1 192

RECIPIENT OF HORN CONTACT

AGGRESSOR K Y 22 2d" 3% 3d Ad? NwKk Add* TOTAL
K okl 1 1
Y 40 43 1 84
2% 1 3] 32
20" 4 4 7 1 16
3¢ 3 8 1 2 14
30" 2 2
Ad® 6 5 2 1 1 1 1 17
NwK 17 1 2 1 4 1 26
Add" == 2= = Z= 2= == == == == 0
TOTAL 71 95 12 4 2 1 4 2 1 192

Summary of Horn Contact

** Kid-kid encounters are not included because of frequent horn contact
during play battles.

Y (yearling) category includes newly independent kids - 10 and 11 months
old.
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Table 12. Climbing Accidents and Aggression

o Aggfessive encounters leading to serious potential accidental
injury (interactions generating slips, falls, and sudden forced
leaps of at least 5 vertical feet in the most hazardous and
precipitous cliff areas).

Based on 291 aggressive interactions observed on very steep
to extremely steep terrain.
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[ ) ] z @ O OTYD WO v O wn " o
2R 43 52&F osL&sdxy 33
Class = & L [ < Total
K 7 10 17
Y 2 7 5 14
29 1 1
s 1 1 2
3% 1 1
30 0
Ad? 1 2 1 4
Ade” — _ — — 0
Total 3 15 18 2 1 39

Figures are not adjusted to a per goat basis; i.e. the number
of adult females in the herd was nearly twice that of yearlings

(see Productivity).
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utilize them. A good deal of aggression bordered on play and

mutual stimulation. On a long-term basis, it appears that aggression'
in goat herds acts in.part to regulate the size and composition

of groups within the herd. Large groups, or bands, of goats are
uncommon; few reports of more than 15 animals in a band have been
made. Lentfer (1955) noted that most groups seen during the year
fnc]uded less than 10 animals. Kuck (1970) found average group size
throughout the year to be consistently less than five. Brandborg
(1955) recorded average group sizes in Idaho between three and four,
and occasionally five. We found group sizes to vary between three
and six. As previously noted by Brandborg (1955), group sizes were
smallest in May, just prior to kidding, and largest during summer

as groups of nannies with kids joined. Groups were also larger in
fall prior to and during the rut, and again in winter, as snouws
restricted animals to a common area.

Detailed analyses of ways in which aggressive rates are related
to group size have not been completed, but it is clear from
preliminary figures that they do increase with increased group size
and become markedly higher in groups larger than six or eight. Also,
observations consistently revealed considerable instability in larger
groups. When feeding, aggressive interactions and avoidance of
potential conflicts often kept large groups walking rapidly across
areas they would have fed slowly over in smaller groups. Large
groups were similarly agitated in bedded situations, with frequent
bed turnovers as dominants usurped those of subordinates, and

irregular bedding periods resulted. General instability often caused
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large groups to feed less and rest less when bedded. In most cases,
groups larger than six to eight split into smaller bands with lower
rates of aggression within a short time after joining.

As a corollary of aggression partially mediating group size,
it appeared that group composition was to some extent determined by
the same mechanism. Observers often report the typical goat herd
to be composed of family bands, usually excluding older males.
Indeed, most groups larger than two consisted of a nanny and kid
followed by one or more subadults, usually of different ages , and
strongly resembling a family unit. We did not mark kids and so were
unable to determine whether their attachments in successive years
were primarily to their original nanny and siblings or more indiscrim-
inate. Marked yearlings and 2-year-olds showed no discernible
allegiance to a particular leader or associate. Known individuals
often changed leaders, usually daily. Some groups or subgroups
remained together for longer periods, and a few goats demonstrated
marked attachménts. A yearling male (#104) associated with Nanny
Patch through August and September of 1971. A large adult female
and a 3-year-old female were regularly seen together in winter of
1971, often accompanied by a 2-year-old male. On the whole, goats
of all age and sex classes shifted from one group to another regularly,
and the only permanent associations appeared to be 10 to 11 month-
long attachments of nannies and kids.

Within bands, rank was most bitterly contested by animals of
the same general age (size) and sex class. Kids were very tolerant
of ene another, and yearlings associated closely, but in general,
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the inclusion of two or more older goats of the same class led to
marked increases in aggressive tension, which spread quickly
throughout the group, and aggressive interaction. I would
tentatively suggest, then, that the family-like structure of female-
subadult bands may be partly the result of a settling out process,
mediated by aggression, to effect the most stable composition. This
optimum composition would be a linear hierarchy of , at most, a
nanny, 2-year-old, yearling, and kid. With the occasional addition
of other adult females, including 3-year-olds, or perhaps another
young subadult, this would create group sizes of from three to six
which is what most observers have noted.

The overall structure of the Little Creek herd was one of
periodically interchanging bands, each consisting of usually from
threé to six animals with a more or less linear rank order. These
groups seemed to occupy the same general portion of the range at the
same time. Bands frequently sought one another, interacted, and
usually joined for a short time. Eventually, these larger groups
were resolved into smaller groups with their original composition,
or, more often, after having exchanged members to some extent.

Now we are faced with suggesting an ultimate value for high
rates of aggression and consequent limited group size. I can propose
some possible values of small band sizes within a loosely interwoven
herd structure.

1. Sheer physical crowding in precipitous areas would be counter-

acted by selection for smaller groups. Seton (1927) cites an
124

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



observation of goats crowding onto a ledge and, unable to turn past
one another , falling to their deaths. Similarly, when avoiding
predators, crowding would be disadvantageous during flight on
precipitous areas, and highly inaccessible refugia might provide
space for only a few goats.

2. Loose associations would help avoid wholesale losses to
avalanches and rockfalls, and, perhaps, severe winter storms.

During serious storms, small groups might be able to find shelter and
Timited food supplies in a restricted area where a larger group

would be at a disadvantage. Avalanches are thought by some to be

the primary source of mortality to mountain goat populations. As
such, they might represent a prominent selective force for band
dispersion.

3. Given the habitual use of range which seems to be character-
istic of mountain goats, small, separated groups would help
diminish the impact of a herd on fragile habitats. At high densities,
this might become important both from the standpoint of forage use
and physical trampling of favorite feeding areas which goats return
to regularly.

4. Because of traditional usage patterns on feeding areas ,
trails , and bedsites, scattered groups would attract fewer predators
than larger concentrations which would create artificially high
densities in limited areas. Along the same lines of reasoning, the
spread of parasites and infectious diseases might be slightly

retarded in loosely associated groups.
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5. Finally, if some of these suggestions may be considered
possible adaptive values, then the same principle might be applied
to herds within larger populations. Aggressive interaction
and instability of large groups might act to limit population
dénsities aﬁd help disperse herds onto different ranges. This would
be especially important as it might affect the distribution of herds
to different winter ranges.

Most of these possibilities consider two evolutionary strategies.
First, isolated herds, if subjected to accident, predation, disease,
and starvation as a single unit with an artificially high density,
could be entirely eliminated. Goats seem to be poor at colonizing
vacant ranges. Secondly, small, loosely-interwoven bands are a means
of distributing not only survival potential, but use by a population

of a fragile yet extremely demanding physical environment.

Productivity

Before June of 1971, I observed goats primarily on the North
Fork of Bunker Creek. After discovering that members of the herd
moved back and forth between Bunker and Little Creeks, I censused
the entire herd in late June and July when large post-kidding
groups travelled over the range. The Bunker-Little Creek herd was
found to have the following composition at that time:

Add 34 248 Y N Ad? 32 29 Y9 K

2 1 2 2 4 2 3 3 2 4 Total = 25 goats
Numbers of adult males are from occasional sightings and observations
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of billies on female ranges during the rutting season. One 3-year-
old female disappeared in September. We were told by hunters that
she had been shot from the Little Creek logging spur road on opening
day of hunting season, 15 September. (The Little Creek spur road
was closed shortly thereafter). A yearling male disappeared from the
herd in October, and a kid was lost sometime during late winter.
No additional losses were noted that year. No carcasses were found
in the course of the study, and only a few weathered skeletal remains
of goats.

In June and July of 1972, large post-kidding groups gave the
following herd structure:

Add" 34 28 Y N Ad® 39 29 Y? K
2 1 2 2 8 1 2 2 1 8 Total = 29 goats

One nanny and kid were never accounted for after the immediate post-
kidding period and were thought to have possibly come from some
_other portion of the range, or from another herd. In late July,

I missed one nanny-kid association and noticed an additional adult
female in counts, indicating probable loss of a youngster. As in

the previous year , the 3-year-old male became independent of the
herd. This male, and two, or at most three, different adult males
were occasionally seen in the area. Field work was terminated before
male concentrations on female range during the rut could be seen

in 1972. Both yearling males left the area in summer, and only one
was located later in the year. When regular censusing was terminated

in September, 22 females and subadults were present in the herd. On
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opening day of hunting season, two nannies were killed on Bunker
Creek and a young billy reportedly wounded. Short, and probably
incomplete surveys of the range during January and March revealed
a maximum of 17 possibly different females and subadults in
traditional winter range areas. Three nannies with kids were
observed, and two orphaned kids which survived the very mild winter.
Unusually open winter conditions probably led to dispersal over a
more general wintering area.

Recent observations during the 1973 kidding season indicated
the following herd structure:

Add" 38 24 Y& N Ad? 32 22 Y? K

3 2 1 3 7 1 1 1 4? 8 Total = 31 goats

To some extent, population estimates for 1971, 1972, and 1973
reflect progressive refinement of census techniques and familiarity
with the area. Perhaps as a partial result of the exceptionally
mild 1972-73 winter, one nanny gave birth to the first twins observed
in the area, and all but one of the previous year's kids were present
as yearlings. Both #10 and #100 produced kids in 1972 and 1973.
Number 103 was not observed during 1973. Number 104 was present on
the range, travelling apart from female-subadult bands, alone, or
with another 3-year-old male, then moved to a different area.

Such limited population data as I was able to gather from this
and other small herds points out an unequal sex ratio of adult animals
as shown in Table 13. Hibbs (1966) provides a summary of information

from different investigators on sex ratios in mountain goat populations.
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Table 13. Sex Ratios in the Bunker-Little Creek Herd

Total Total Total No. Total No.
No. No. Ratio Mature Males Mature Females Ratio
Males Females M:F (incl. 3-Yr.) {(incl. 3-Yr.) M : F

1971 7 14 .50 : 1 3 9 .33 1
1972 7 14 .50 ¢ 1 3 11 27 =1
1973 9 14 .64 : 1 5 9 .56 @ 1

In native populations from Montana, Idaho, and Washington, male :
female ratios varied from .72:1 to .83:1, and were higher in
introduced populations in South Dakota. Because males tended to
be solitary and range widely through little-used cliffy areas, they
were difficult to observe. Males may have used timber types to a
greater extent than females. However, we observed no more than
eight different males 3-years-old and older in the combined areas
of the Bunker-Little Creek range and adjacent west-side Swan drainages
censused during any year. Table 21 in Populations in Related Areas
shows a decline in the percentage of males harvested by hunters over
recent years.

A total of 19 kids was known to be produced by nannies using
the Little Creek area during the kidding season. Nine breeding age
females produced 4 offspring in 1971; 10 (11) mature females produced
7 (8) kids in 1972; and 9 mature females produced 8 kids (one set of
twins) in 1973. Productivity in 1971 was much lower than in 1972 or
1973. Poor breeding success may have been related to initial logging

disturbances during fall of 1970, hunting and poaching pressures,
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or other disturbances before and during the fall rutting season.
Small losses occurred each year among kid and yearling classes.
Summer censuses in adjacent areas showed fairly low numbers of

kids each year:

Maximum No. Maximum No.
Drainage Goats Seen Kids Seen

Middle Fork Creek 9 2

String Creek Area (Includes

Alcove and Middle Fork Creek

Herd; Razzle, Late, Feather

Creeks Also) 21 3
Sunburst Lake Area 13 1

West Side of Swans (Bond
Creek to Goat Creek) 17 3

Low kid and yearling survival in non-expanding populations was

noted by Anderson (1940), Cowan (1944), and Brandborg (1955).
Mountain goat populations in the Swan Mountains appear to be iower
than in previous years, and overuse of range areas by other small
herds in the study area was not obvious. It is possible that
mortality in young mountain goats is mainly a result of factors such
as very severe winters, predation, avalanches, rockfalis, or
climbing accidents. It is demonstrated elsewhere in this report that
kids are the least alert age class, and the most likely to fall or
be forced over steep areas by dominant goats.

A small possibility exists that some females are not being bred
each year in the Swan Mountain area. In the section on the rutting
season, it is noted that 52% of groups on Little Creek containing
one or more mature females were not attended by billies during the
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height of the rut. Though a few males are generally supposed to be
capable of servicing much larger numbers of females, mountain goat
males must contend with several difficulties. The estrous period
appears to be less than 72 hours long in individual females, and
deep snows separated groups on different parts of the range and

on different ranges. In addition, many large and potentially
dangerous females may require cautious and prolonged courtship on

the part of the male.

Kidding Season

During most of the 1971 kidding season, we remained on the
North Fork of Bunker Creek to obtain pre-logging data on use of
the area by resident goats. I observed kids for the first time that
year on 19 June in the Little Creek drainage and so did not obtain
information on pre- and early post-partum activities. Two mature
females continued using the North Fork during early kidding season.
A 3-year-old, #103, remained there most of June and did not produce
a kid. The older female, N#1, was last observed on the North Fork
on 3 June and was next sighted on 26 June near Little Creek with a
new kid. A group including two mature females without kids visited
the North Fork from 12 through 16 June, travelled to Little Creek
where they were seen on 19 June, and then returned to the North Fork
on 22 June with other goats from Little Creek. This large group,
which included the only nanny and kid observed on the North Fork

during June, used salt licks in the evening, then apparently

departed from the area the following day. In the 1972 kidding season,
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the only mature females known to frequent the North Fork were a
3-year-old and #103. Number 103, however, appeared to have given
birth near Little Creek where she was first seen on 22 June with a
kid 1T to 2 weeks 01d and where she remained untilt 9 July. No goats
were observed during either kidding season on Middle Fork Creek.

Most kidding observations are from Little Creek in 1972. This
drainage provided the most extensive precipitous cliff areas in
the study region. From three to four more mature females were recorded
in the Little Creek drainage during the kidding season than were
commonly seen there the remainder of the year. Little Creek may have
been a kidding area for females from Bunker Creek, and it may have
included still others from isolated portions of the range or
peripheral herds during the kidding season. Further studies are
needed to elucidate long-term relationships between female components
of herds in different areas of the Swan Mountains and possible
attachment to traditional kidding areas.

The peak of rutting activity in 1971 occurred around 23 to 28
November. Following Seton's (1927) record of approximately 178 days
gestation in captive mountain goats, this would place the expected
arrival of most kids around the last week of May. Judging from
nursing durations and relative development of kids when first observed,
most appeared to have been born sometime in the last week of May and
first week of June. The first kid, estimated to be 4 to 6 days old,
was seen on 26 May. A nanny was sighted with a few-day-old kid on 23
June, and another nanny was briefly seen on 1 July with a very small
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and new-looking kid. There appeared to be a spread of at least 1
month between births; Anderson (1940), Hanson (1950), and Brandborg
(1955) reported the same. This distribution may reflect considerable
individual variation in either the onset of estrus or gestation
periods, or it may indicate recurrent estrus.

Only in 3-year-olds could I detect an apparent size difference
due to pregnancy at a distance. Prolonged retention of winter coat,
as discussed under Pelage Characteristics and Shedding Patterns,
was a useful indication of pregnancy. Pregnant females became 1arge1y
solitary 1 to 3 weeks before parturition. Mature female associations
were rare from mid-May until early June when nannies with kiqs rejoined
bands. Females sought complete isolation 3 to 4 days prior to birth,
remaining in limited areas and rejecting the company of other goats.
Pre-partum feeding movements were increasingly restricted, and feeding
durations shortened slightly in relation to bedding periods. The day
before she gave birth, NA moved less than 200 feet and remained
bedded much of the day near what was to be the birthsite.

Birthsites are reported to be chosen in the most rugged terrain
within the range (Seton 1927, Brandborg 1955). NA gave birth on a
moderately steep cliff with scattered trees. Other nannies were first
seen with kids near lightly timbered ridgetop areas, but no females
used the steepest negotiable cliff faces as kidding grounds. The need
for protection from predators must be balanced against the need for
kids to safely develop climbing skills and coordination. During the
days spent in seclusion just before and after parturition, nannies

were exceptionally difficult to locate, and most were observed
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after they returned to cliffy, open areas. Seclusion sites of the
few nannies observed during this time were associated with light to
moderate timber cover. Increased use of more densely timbered areas
may have been partly responsible for failure to observe other
females during this time. Peck (1972) found increased use of
timbered areas in May and June, and observed nannies leaving timber
with newborn kids. Saunders (1955) also reported increased use of
timber during kidding season.

Post-partum movements of NA, given in Figure 26, were quite
restricted for the first few days. She appeared restless and spent
many hours of the second and third day pacing in the shade near her
bedded youngster. This would indicate that post-partum confinement
was voluntary rather than due to weakness. The limited nature of
post-partum movements might make the nearby presence of snow or
water a factor influencing choice of birthsites. NA remained within
400 feet of the birthsite until 13 June, 18 days after parturition,
before resuming normal travels, though she was often in the company
of other goats. She remained another week around the particular
segment of the cliffs where.she had given birth. NA was not marked,
but in May of 1973, a similar-looking female gave birth to twins
in precisely the same site and followed basically the same pattern
of post-partum movement. Other nannies left birthsites somewhat
sooner, usually 8 to 12 days post-partum, judging by infant develop-

ment. Females and young of the Siberian ibex (Capra ibex siberica),

another mountain—dwe1ling species, are reported to remain hidden in
134

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 26. Post-Partum Movements of Nanny A and Kid

Day Total Movement Straight Line Movement
1st 35 ft. 20 ft.

2 85 35

3 135 35

L 200 100

Pogition of number

represents end of
that day's movements

-
¢

birthsite

100 ft.
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cliffs for 2 to 3 days after birth before rejoining the herd
(Savinov 1962).
I did not witness parturition, but NA was first observed a 0600
on 27 May, licking a still-wet infant which was uﬁable to stand.
At 0645 the afterbirth was visible hanging from the female's vulva.
From 0710 to 0730, NA consumed the afterbirth, and at 0900 appeared
to be licking dirt or further discharges around the bedsite.
Placentophagy is common to ungulate species which maintain their
offspring close to the birthsite in the early post-partum period
and is probably an adaptation to predation on neonates (Fraser 1968).
The immediate post-partum period is devoted primarily to grooming
and suckling the infant. Initial maternal grooming stimulates the
infant and removes adhesive tissues and fluids to help mitigate
cooling. Continued grooming and suckling activities are important
in establishing mother-infant bonds. Perhaps the most essential
activity in this regard is licking and sniffing of the kid's anal
region by its nanny as it nurses with upraised tail. Table 14
summarizes maternal contact for the first 3 days as observed in NA.
More complete observations of NA and her youngster are presented
in Appendix III to provide means of estimating early age in neonates.
Olfactory contact was high at first but dropped off rapidly by
the third day. By afternoon of the second day, NA began to substitute
sniffing for licking of the anal area. Post-partum isolation
enables the infant to develop sufficient strength, coordination, and
climbing skills in relative safety so that it can follow, and, if
need be, flee rapidly behind its mother when they join groups and
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Table 14. Nanny A and Kid - Summary of Early Post-Partum
Maternal Contact

Day of Birth 2nd Day 3rd Day

No. Nursing Bouts

Observed 17 10 6
Total Nursing Time 57:37 (min.:sec.) 31:06 19:36
No. Times Lick Anal

Region While Kid

Nurses 38 21 5
Total Licking Time

While Kid Nurses 8:11 4:55 0:40
No. Times Nanny Noses

Kid (Sniff-Nuzzle) 33 19 3
Total Time Nosing Kid 1:29 0:59 0:09
No. Times Nanny Lick

Kid While Not

Nursing 67 6 2
Total Licking Time

While Not Nursing 12:16 1:26 0:06
No. Times Nanny Rubs

Chin Over Back of

Kid 10 2 3
Total Time Placing

Chin Over Kid 0:37 0:006 0:10
Total Time of Active

Maternal Contact

With Kid 1:20:10 38:32 20:41
Total Active Contact

With Direct Olfactory

Association 21:56 7:20 0:55
% 0l1factory Contact/

Total Contact Time 27 .4 19.0 4.4
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