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other tim es, they behaved in  subordinate subadult fashion. During 

the r u t ,  2 -y e a r-o ld  b i l l i e s  dominated and courted f  anal es o f a l l  

ages, but less successfu lly  than o lder males. T h e re a fte r ,  increasingly  

in h ib ite d  from exerting  t h e i r  dominance, these young b i l l i e s  became 

more and more independent o f fem ale-subadult bands. They followed  

feeding bands a t  a distance and bedded on the periphery o f groups, 

or else t ra v e lle d  alone. About the time b i l l i e s  became 3 -y e a r-o ld s ,  

they were s u f f ic ie n t ly  in h ib ite d  from d ire c tin g  aggressive behavior 

toward females and subadults as to be e f fe c t iv e ly  subordinate.

Females o f a l l  ages, including yearlin gs  and o lder kids, and subadult 

males forced adu lt b i l l i e s  from bedsites and drove them from feeding  

areas. Many ad u lt  females and subadults appeared to go out o f th e ir  

way to harrass mature b i l l i e s .

Adult males might be considered to occupy a pseudo-subordinate 

status in  so c ie ty . They l e f t  groups when harrassed by other animals, 

but did not respond in  t r u ly  subordinate fashion by f le e in g  or 

evincing fe a r .  Instead, they appeared in h ib ite d  from responding 

aggressively . Males assumed a c h a ra c te r is t ic  pose when threatened  

which incorporated elements o f th re a t  and w ithdrawal. Males also  

exhib ited  frequen t, vigorous displacement a c t iv i t ie s  in social 

s itu a t io n s ;  fu r th e r  evidence o f c o n f l ic t ,  or in h ib i t io n ,  ra ther than 

submission. This is in  accordance with G e is t 's  (1964) observations 

of male c o n f l ic t  postures during male-female in te ra c t io n s . Adult 

males were o ften  dominant to other classes a t  s a l t  l ic k s  on some 

occasions, and were subordinate on other occasions. One important 

re s u l t  o f th is  t ra n s it io n  from dominant to pseudo-subordinate status
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a f t e r  the f i r s t  breeding season is th a t  the in a b i l i t y  of mature 

males to in te ra c t  successfu lly  in fem ale-subadult bands encourages 

a la rg e ly  s o l i t a r y  existence and extensive t r a v e l l in g  by o lder  

males. The le th a l  p o te n tia l o f  powerful a d u lt  males is e f fe c t iv e ly  

n eu tra lize d  outside the ru t  in  socia l s i tu a t io n s .

Though males appear to be la rg e ly  s o l i t a r y  as ad u lts , they were 

observed t r a v e l l in g  in  pairs on several occasions during spring and 

e a r ly  summer. Kuck (pers . comm.) observed bachelor herds of up to  

nine ad u lt  males in sp rin g , and Vaughan (pers. comm.) noted 

associations of three ad u lt  males during th a t  time. In  pairs which 

I  observed, the large  male appeared to lead the p a ir ,  but consider

able tension was evident between them, and dominance was not c le a r .

In  a group including a 2 -year-o ld  b i l l y  and two 3 -year-o ld  males, 

observed on 27 May, the 2 -year-o ld  a c t iv e ly  dominated both older  

b i l l i e s ,  but followed behind them as they fed . A general o u t l in e  of 

the socia l h ierarchy could be schem atically described as fo llow s:

The dominant animal in  any group
Ad?

i  \  of two or more mountain goats is almost
3?  \
X  always the leader in  th a t i t  determines
29 - ^ 2^
Jr 1 the typ e , d ire c t io n ,  and timing of

Y Ç yd*
i  i  a c t i v i t ie s .  Subordinates, although often

K? Kd
I  I  chased and threatened by the leader.

Mature o" followed o f th e i r  own v o l i t io n  and
(3 and o lder)

a c t iv e ly  sought to attach themselves 

to such groups. As an important 

exception to  dominance-leadership equivalencies, a nanny with a k id ,
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though c le a r ly  subordinate to some o ld er or la rg e r  adu lt females 

without young, was always the undisputed leader o f a group when 

present. Dominant adu lt females o ften  harassed leading nannies 

and forced them to hurry ahead, but they refused to assume the lead 

and remained behind the nanny. Females with kids e l ic i t e d  a stronger 

fo llow ing  response than other goats, fo r  others in  the group, 

p a r t ic u la r ly  younger goats, sometimes competed with one another to  

fo llo w  or bed in  c losest association with the nanny. This was not 

so evident in  groups led by other classes. When two or more nannies 

jo ined  in a group, the dominant nanny assumed leadership.

Adult males, when present in  groups, generally  followed behind 

leaders and bedded a t  the periphery o f bands. The importance of  

leadership is emphasized by the lack o f d ire c tio n  o r  obviously 

purposeful a c t iv i t y  observed in  s o l i ta r y  ind iv iduals  and bands of 

leaderless newly-independent kids and y e a r lin g s . These animals 

c h a ra c te r is t ic a l ly  meandered across portions o f the range e ith e r  

seeking other goats or wandering w ithout apparent purpose. Both 

feeding and bedding patterns were somewhat i r re g u la r  in  s o l i ta r y  

and leaderless subadults, and in  many s o l i t a r y  o lder animals. This 

s o rt  o f  inform ation is a t  variance with Brandborg's statement (1955) 

th a t  "No p a r t ic u la r  age or sex group assumes the leadership of a 

band in  i t s  movements over the range." Composition o f transplanted  

bands may prove important in  in fluencing  types o f leadership and 

e a r ly  movements and dispersion.

Another p a r t ia l  re s u lt  o f dominance and leadership is the
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ty p ic a l mode of s in g le  f i l e  t r a v e l l in g  in  groups. This is p a r t i a l l y  

neccessitated by the nature o f c l i f f  te r r a in .  Even where ledges 

widen, however, subordinates are h e s ita n t to pass w ith in  5 to 6 

f e e t  o f  h igher-ranking ind iv idua ls  f o r  fe a r  o f v io la t in g  t h e i r  

personal space and thereby in v it in g  r e t a l ia t io n .  T ra v e ll in g  groups 

often  become arranged in  a regu lar descending rank order from f i r s t  

to la s t  since dominant animals may pass subordinates but lower- 

ranking goats must remain behind. Goat range, and well-used c l i f f  

areas in  p a r t ic u la r ,  are traversed by a network o f established t r a i l s  

and bedsites devoid of vegetation and nearly paved with p e l le ts .

Goats nearly always t ra v e l le d  on established t r a i l s .  When they 

moved between one outcrop or feeding area and another, I could usually  

successfully p re d ic t  t h e i r  route. When fe e d in g , groups fanned out 

and leadership was not immediately apparent. Feeding groups s t i l l  

remained in  f a i r l y  close association. Groups as large as 10 to 12 

animals usually  remained w ith in  an area no more than 75 to  100 fe e t  

in  diameter.

In  socia l in te ra c t io n s , in d iv idu a l mountain goats might be 

viewed as having a sphere o f  in fluence with a radius o f 5 to 8 fe e t  

with i t s  focus a t the anim al's head. In tru s io n  by any goat w ith in  

th is  personal sphere, whether accidental or in te n t io n a l ,  generated 

an encounter with assertion  o f r e la t iv e  rank. Much a tte n tio n  was 

devoted to the maintenance of personal space, d i r e c t l y ,  through 

aggressive ac tio n , and through movements and postures designed to  

avoid p o te n t ia l c o n f l ic t .  Mech (1970) wrote "Social control is 

asserted by wolves of h igher status merely by l is te n in g ,  sm elling ,
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"or looking in te n t ly  a t  animals o f  low rank, the looking control 

being seen most o fte n ."  Among goats a prolonged s ta re  was s u f f ic ie n t  

to  remove subordinates from a l i c k  s i t e  or shaded bedding spot.

Most in te ra c tio n s  involved more ac tive  expressions of rank, from 

lo w -in te n s ity  chases to h ig h - in te n s ity  c irc l in g  with butting th re a ts .

I  found cons is tently  high leve ls  of aggressive a c t i v i t y ,  from 

2 to  10 in te ra c tio n s /g o a t/h o u r in  groups o f animals which had remained 

in  almost d a ily  contact fo r  months; many, fo r  over a year. Rates as 

high as 18 in te ra c tio n s /g o a t/h o u r were recorded a t  s a l t  l ic k s ,  I a t  

f i r s t  considered the p o s s ib i l i ty  th a t  logging and road-build ing  

disturbances in  the Bunker Creek area and re su lt in g  emigration had 

contributed to o ve ra ll  herd in s t a b i l i t y  through crowding, though 

goats from Bunker and L i t t l e  Creeks have probably always been in  

contact. Limited observations of mountain goats in  the B it te r ro o t  

Mountains and on the west side o f the Swan Mountains revealed s im ila r  

aggression ra te s , averaging 3 to 6 encounters/goat/hour while feeding  

and t r a v e l l in g .

Goats in  the B u n k e r-L it t le  Creek herd aggressively asserted  

rank w h ile  feeding, bedding, and l ic k in g  s a l t .  For example, a t  

bedsites , an incoming goat would usually  force up the next-low est-  

ranking in d iv id u a l ,  who would in  turn d isplace i t s  immediate 

subordinate, and so fo r th ,  u n t i l  the le a s t  dominant member was l e f t  

standing to choose a new bed. In tem porarily established groups, 

the m a jo r ity  o f  aggressive in te ra c tio n s  were usually reduced, s l ig h t ly

in  frequency, but p r im a r i ly  in in te n s ity ,  to stares and short chases.

117

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



When goats from d i f f e r e n t  groups met, r e la t iv e  rank was estab lished ,  

or re -e s ta b lis h e d , and th is  involved h ig h e r- in te n s ity  threats and 

displays. The more s im ila r  the status of two contestan ts , the more 

vigorous and prolonged were i n i t i a l  encounters. Dominance was 

quickly  established between goats of obviously d isparate  status  

through a quick th re a t  or chase. At tim es, groups met, and in d iv id 

uals would perhaps spend up to 20 minutes in  elaborate  avoidance of 

one another before beginning the in e v ita b le  contest o f s tatus. 

Aggressive in te ra c tio n s  occurred a t  high in te n s it ie s  even i f  contest

ants had performed s im ila r  r i tu a ls  with one another the previous 

day, or even several hours before , and then separated.

What is the value o f high rates o f  aggression in  goat herds 

between ind iv idu a ls  which are probably fa m il ia r  with one another? 

During the f i r s t  18 months of f i e ld  work, 3,435 aggressive encounters, 

exclusive o f co u rtsh ip -re la ted  a c t i v i t i e s ,  were recorded; almost a l l  

of them between members o f the B u n k e r-L it t le  Creek herd. Social 

hierarch ies  are generally  supposed to organize groups and contribute  

to an o v e ra ll  socia l s t a b i l i t y  and reso lu tion  of p r io r i t i e s .  Yet 

I  observed continual in s t a b i l i t y  w ith in  groups. Although dominant 

animals enjoyed occasional p r iv ile g e s  a t  s a l t  l ic k s  and sometimes 

usurped shaded or protected bedsites and s e le c t  feeding areas, i t  

was not immediately obvious th a t the possession o f high rank carried  

a g rea t many advantages by comparison with energy spent con tinua lly  

reasserting  s ta tu s , even toward animals which high-ranking

in d iv id u a ls  had ju s t  recently  encountered.
118
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M o rta l i ty  among ru t t in g  males from horn blows has been recorded 

(Seton 1927, Geist 1964). L en tfe r  (1955 ), Geist (1967 ), and other 

inves tig a to rs  have reported m o rta l i ty  due to  stab wounds among 

animals confined a t  close quarters in  tra ps . I observed females 

s tr ik in g  males w ith  hard horn thrusts on a few occasions during the 

r u t ,  as did Geist (1964 ). For the most p a r t ,  however, aggressive 

encounters consisted mainly o f  threats performed in  a r i tu a l iz e d  

manner. I  observed 192 e x t ra - ru t  horn contacts, and most o f these 

involved lo w -in te n s ity  prods and blows to the thickened dermal 

sh ie ld  area o f  the rump and f la n k .  I t  should be noted th a t most 

horn contact shown in  Table 11 was d irected  toward kids and yearlings

No d ir e c t  in ju r ie s  from horn contact were observed in any 

encounter, but aggressive in te rac tio n s  did have an in d ire c t  and 

p o te n t ia l ly  in ju rio u s  e f fe c t .  Table 12 presents accidents re su lt in g  

from 291 aggressive in te ra c tio n s  in  steep to very steep areas.

I t  is  again evident th a t th is  had i t s  g rea tes t e f fe c t  on kids and 

y e a r lin g s . That none of the f a l l s  observed led to v is ib le  in ju ry  

seems remarkable in  view o f the fa c t  th a t  several youngsters were 

pushed over drops o f 20 and 30 fe e t .  Table 7 provides a comparison 

w ith natural climbing missteps. I t  is  worth noting th a t  to ta l  

climbing accidents due to aggression exceeded the number o f natural 

climbing accidents observed.

On an ind iv idu a l b as is , aggressive in te ra c t io n  may be something 

o f an end in  i t s e l f .  Goats a c t iv e ly  sought encounters. Ind iv iduals  

commonly forced subordinates from beds or l i c k  s i te s ,  then fa i le d  to
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T ab le  11. Summary o f  Horn C ontact

Based on 3,435 aggressive in te ra c t io n s ,  excluding co u rtsh ip -re la ted  
encounters.

AREA
RECEIVING
HORN

RECIPIENT OF HORN CONTACT

CONTACT _K J L 2% 2çT 3 ? 3oT Ad? NwK AdcT TOTAL

Head 17 10 2 29

Side 2 1 1 1 1 6

Flank 2 7 4 1 1 15

Rump 78 _6 _3 _Z 1 142

TOTAL 71 95 12 4 2 1 4 2 1 192

RECIPIENT OF HORN CONTACT

AGGRESSOR _K _Y i l 2çT 35 ^  M I NwK Adcf TOTAL

K * * 1 1

y 40 43 1 84

29 1 31 32

2cT 4 4 7 1 16

39 3 8 1 2 14

3(f 2 2

Ad 9 6 5 2 1 1 1 1 17

NwK 17 1 2 1 4 1 26

AdcT » 0

TOTAL 71 95 12 4 2 1 4 2 1 192

* *  K id -k id  encounters are not included because o f frequent horn contact 
during play b a t t le s .

Y (y e a r l in g )  category includes newly independent kids -  10 and 11 months 
o ld .
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T ab le  12. C lim b ing  A cc id en ts  and A ggression

Aggressive encounters leading to serious p o te n tia l accidental 
in ju ry  ( in te ra c t io n s  generating s l ip s ,  f a l l s ,  and sudden forced  
leaps o f a t  le a s t  5 v e r t ic a l  f e e t  in  the most hazardous and 
prec ip itous c l i f f  areas).

Based on 291 aggressive in te ra c tio n s  observed on very steep 
to  extremely steep te r r a in .

Class
K
Y
29

39  
3cf 
Ad 9 
Ado-

s-Cl
>o
>> ■o<u

s-(U>o

to(O 4->cOJ s_ o>s- CD <U Oo -a .c: o

S- +J
CD -r—> 3  O M

+-> *o Q.'O cu +-> cCL O C to 3  1— Q_u ^ O *r-" rc i-  C 1—<<u o i- OJ O OJ <U cC '— ro CD
S- r— Ol. _J > U_ C

•I— CQ <U cC &- O  H- S_ S-
O S- CT> o o O O <U <11 S- u

>» O T3 +* o to +J -o 4-> TU O Z3"O jQ UJ to O) 4-> c: £= to C30> "U -o o "O 1— 3 m to^  (U <U S- O) <u u tu O 3  o 0> CUO cr> _c: at U CT CD o o to U to U CDo to > i. -a cn s- Ç <u c CD *0fZ UJ 3  O O UJ c o ac Q£ UJ m CDUJad: Ou u_ u_

2
7
7

10
5

TotalIT-
14

1
2
1
0
4
0

Total 15 18 39

Figures are not adjusted to 
o f  a d u lt  females in the herd was 
(see P ro d u c t iv ity ) .

a per goat basis; 
nearly  twice th a t

i . e .  the number 
o f yearlings
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u t i l i z e  them. A good deal o f aggression bordered on play and 

mutual s t im u la t io n . On a long-term b as is , i t  appears th a t  aggression 

in  goat herds acts in  p a r t  to regu late  the s ize  and composition 

of groups w ith in  the herd. Large groups, or bands, o f goats are 

uncommon; few reports o f more than 15 animals in  a band have been 

made. L en tfer (1955) noted th a t most groups seen during the year 

included less than 10 animals. Kuck (1970) found average group s ize  

throughout the year to be co n s is ten tly  less than f iv e .  Brandborg 

(1955) recorded average group sizes in Idaho between three and fo u r ,  

and occasionally  f i v e .  We found group sizes to vary between three  

and s ix .  As previously noted by Brandborg (19 55 ), group sizes were 

sm allest in  May, ju s t  p r io r  to kidding, and la rg e s t during summer 

as groups of nannies w ith  kids jo in ed . Groups were also la rg e r in  

f a l l  p r io r  to and during the r u t ,  and again in  w in te r ,  as snows 

re s tr ic te d  animals to  a common area.

D eta iled  analyses of ways in  which aggressive rates are re la ted

to group s ize  have not been completed, but i t  is  c le a r from

pre lim inary  figures  th a t  they do increase with increased group s ize

and become markedly higher in groups la rg e r  than s ix  or e ig h t .  A lso,

observations consis tently  revealed considerable in s t a b i l i t y  in  la rg e r

groups. When feed in g , aggressive in te ra c tio n s  and avoidance of

p o te n t ia l  c o n f l ic ts  o ften  kept large  groups walking ra p id ly  across

areas they would have fed slowly over in  sm aller groups. Large

groups were s im ila r ly  ag ita ted  in  bedded s i tu a t io n s ,  with frequent

bed turnovers as dominants usurped those of subordinates, and

ir r e g u la r  bedding periods resu lted . General in s t a b i l i t y  o ften  caused
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la rge  groups to feed less and re s t  less when bedded. In most cases, 

groups la rg e r  than s ix  to  e igh t s p l i t  in to  sm aller bands with lower 

rates o f  aggression w ith in  a short time a f te r  jo in in g .

As a c o ro lla ry  o f aggression p a r t i a l l y  mediating group s iz e ,  

i t  appeared th a t  group composition was to  some exten t determined by 

the same mechanism. Observers often  report the typ ica l goat herd 

to be composed o f  fam ily  bands, usually  excluding o lder males.

Indeed, most groups la rg e r  than two consisted o f a nanny and kid 

followed by one or more subadults, usually o f d i f fe r e n t  ages , and 

strong ly  resembling a fam ily  u n it .  We did not mark kids and so were 

unable to  determine whether th e i r  attachments in  successive years 

were p r im a r i ly  to t h e i r  o r ig in a l nanny and s ib lin gs  or more ind iscrim 

in a te .  Marked yearlings and 2 -year-o lds  showed no d iscern ib le  

a lleg ian ce  to a p a r t ic u la r  leader or associate. Known ind iv iduals  

often  changed le a d e rs , usually  d a i ly .  Some groups or subgroups 

remained together fo r  longer perio ds , and a few goats demonstrated 

marked attachments. A y e a r lin g  male (#104) associated with Nanny 

Patch through August and September o f 1971. A large  adu lt female 

and a 3 -y e a r-o ld  female were re g u la r ly  seen together in w in te r of 

1971, o ften  accompanied by a 2 -y e a r-o ld  male. On the whole, goats 

o f a l l  age and sex classes s h if te d  from one group to another re g u la r ly  , 

and the only permanent associations appeared to be 10 to 11 month

long attachments of nannies and kids.

W ith in  bands, rank was most b i t t e r l y  contested by animals o f  

the same general age (s iz e )  and sex c lass. Kids were very to le ra n t  

o f ene another, and yearlin gs  associated c lo s e ly ,  but in  general,
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the inc lus ion  of two or more o lder goats of the same class led to 

marked increases in  aggressive tension, which spread quickly  

throughout the group, and aggressive in te ra c t io n .  I  would 

te n ta t iv e ly  suggest, then, th a t the fa m i ly - l ik e  s tru c tu re  o f  female- 

subadult bands may be p a r t ly  the re s u l t  o f a s e t t l in g  out process, 

mediated by aggression, to e f fe c t  the most s tab le  composition. This 

optimum composition would be a l in e a r  hierarchy o f ,  a t  most, a 

nanny, 2 -y e a r -o ld ,  y e a r l in g ,  and kid . With the occasional addition  

o f  other ad u lt  females, including 3 -y e a r-o ld s , or perhaps another

young subadult, th is  would create group sizes o f from three to six

which is  what most observers have noted.

The o v e ra ll  s tru c tu re  o f the L i t t l e  Creek herd was one of

p e r io d ic a l ly  interchanging bands, each consisting o f usually from 

th reè  to  s ix  animals w ith  a more or less l in e a r  rank order. These 

groups seemed to  occupy the same general portion o f the range a t  the 

same tim e. Bands fre q u en tly  sought one another, in te ra c te d , and 

usually  jo in ed  fo r  a short time. E v e n tu a lly ,  these la rg e r  groups 

were resolved in to  sm aller groups with t h e i r  o r ig in a l composition, 

o r ,  more o fte n , a f t e r  having exchanged members to some extent.

Now we are faced with suggesting an u lt im ate  value fo r  high 

rates o f aggression and consequent l im ite d  group s iz e .  I can propose 

some possible values o f small band sizes w ith in  a loosely interwoven 

herd s tru c tu re .

1. Sheer physical crowding in  precip itous areas would be counter

acted by s e le c tio n  fo r  sm aller groups. Seton (1927) c ites  an
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observation o f goats crowding onto a ledge and, unable to turn past 

one another a f a l l in g  to t h e i r  deaths. S im i la r ly ,  when avoiding 

p red a to rs , crowding would be disadvantageous during f l i g h t  on 

precip itous areas, and highly inaccessible ré fug ia  might provide  

space fo r  only a few goats.

2. Loose associations would help avoid wholesale losses to  

avalanches and r o c k f a l ls ,  and, perhaps, severe w in te r storms.

During serious storms, small groups might be able to f in d  s h e lte r  and 

l im ite d  food supplies in  a re s tr ic te d  area where a la rg e r group 

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

the primary source o f  m o rta l i ty  to mountain goat populations. As 

such, they might represent a prominent s e le c t iv e  fo rce  fo r  band 

dispersion .

3. Given the habitual use o f range which seems to be character

i s t i c  o f mountain goats, sm all, separated groups would help 

diminish the impact o f a herd on f r a g i le  h ab ita ts . At high d e n s it ie s ,  

th is  might become important both from the standpoint o f forage uSe 

and physical trampling o f fa v o r i te  feeding areas which goats re turn  

to  re g u la r ly .

4. Because o f t r a d i t io n a l  usage patterns on feeding areas , 

t r a i l s ,  and b eds ites , scattered groups would a t t r a c t  fewer predators 

than la rg e r  concentrations which would create  a r t i f i c i a l l y  high 

densities  in  l im ite d  areas. Along the same lin es  o f reasoning, the  

spread of parasites and in fe c tio u s  diseases might be s l ig h t ly

retarded in  loosely associated groups.
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5. F in a l ly ,  i f  some of these suggestions may be considered 

possible adaptive va lues* then the same p r in c ip le  might be applied  

to  herds w ith in  la rg e r  populations. Aggressive in te ra c t io n  

and in s t a b i l i t y  o f  large  groups might act to l im i t  population  

densities  and help disperse herds onto d i f fe r e n t  ranges. This would 

be e s p ec ia lly  important as i t  might a f fe c t  the d is tr ib u t io n  o f herds 

to d i f f e r e n t  w in ter ranges.

Most o f these p o s s ib i l i t ie s  consider two evolutionary s tra te g ie s .  

F i r s t ,  is o la te d  herds, i f  subjected to accident, predation, disease, 

and s ta rv a tio n  as a s in g le  u n it  w ith an a r t i f i c i a l l y  high d e n s ity ,  

could be e n t i r e ly  e lim in ated . Goats seem to be poor a t  colonizing  

vacant ranges. Secondly, sm all, loosely-interwoven bands are a means 

of d is t r ib u t in g  not only surv iva l p o te n t ia l ,  but use by a population  

o f  a f r a g i l e  y e t  extremely demanding physical environment.

P ro d uctiv ity

Before June o f 1971, I observed goats p r im a r ily  on the North 

Fork o f Bunker Creek. A fte r  discovering th a t  members o f the herd 

moved back and fo r th  between Bunker and L i t t l e  Creeks, I censused 

the e n t ire  herd in  la te  June and July when large post-kidding  

groups t ra v e lle d  over the range. The B u n k e r-L it t le  Creek herd was 

found to have the fo llow ing  composition a t  th a t time:

3eT 2c? YcT N Ad? 39 29 Y9 K 

2 1  2 2 4 2 3 3 2 4  Total = 25 goats

Numbers of ad u lt  males are from occasional sightings and observations
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o f  b i l l i e s  on female ranges during the ru t t in g  season. One 3 -y e a r-  

old female disappeared in  September. We were to ld  by hunters th a t

she had been shot from the L i t t l e  Creek logging spur road on opening

day o f hunting season, 15 September. (The L i t t l e  Creek spur road 

was closed s h o rt ly  th e r e a f te r ) .  A y e a r lin g  male disappeared from the 

herd in  October, and a kid was lo s t  sometime during la te  w in ter .

No ad d it io n a l losses were noted th a t year. No carcasses were found 

in  the course o f the study, and only a few weathered sk e le ta l remains 

of goats.

In June and July o f  1972, large post-kidding groups gave the 

fo llow ing herd s tru c tu re :

AdcT 3cT 2 6  \<S N Ad9 39 29 Y9 K

2 1 2  2 8 1 2  2 1 8  Total = 29 goats

One nanny and kid were never accounted fo r  a f te r  the immediate post-  

kidding period and were thought to have possibly come from some 

other portion  of the range, or from another herd. In  la te  J u ly ,

I missed one nanny-kid association and noticed an add itiona l adu lt  

female in  counts, in d ica tin g  probable loss o f a youngster. As in 

the previous y e a r , the 3 -y e a r-o ld  male became independent of the 

herd. This male, and two, or a t  most th re e , d i f fe r e n t  adult males 

were occasionally  seen in  the area. F ie ld  work was terminated before 

male concentrations on female range during the ru t  could be seen 

in  1972. Both y e a r l in g  males l e f t  the area in  summer, and only one 

was located la t e r  in  the ye ar . When regu lar censusing was terminated  

in  September, 22 females and subadults were present in  the herd. On
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opening day o f hunting season, two nannies were k i l le d  on Bunker 

Creek and a young b i l l y  reported ly  wounded. Short, and probably 

incomplete surveys o f the range during January and March revealed

a maximum o f 17 possibly d i f fe r e n t  females and subadults in

t r a d i t io n a l  w in te r  range areas. Three nannies with kids were 

observed, and two orphaned kids which survived the very mild w in te r .  

Unusually open w in te r  conditions probably led to dispersal over a 

more general w in tering  area.

Recent observations during the 1973 kidding season indicated  

the fo llow ing  herd s truc tu re :

Ad(/ 3d" 2 é  Yĉ  N Ad? 39 29 Y9 K

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

To some ex te n t,  population estimates fo r  1971, 1972, and 1973 

r e f le c t  progressive refinement o f  census techniques and fa m i l ia r i t y  

with the area. Perhaps as a p a r t ia l  re s u l t  of the exceptionally  

mild 1972-73 w in te r ,  one nanny gave b ir th  to the f i r s t  twins observed 

in  the a r e a ,  and a l l  but one o f the previous year 's  kids were present 

as y e a r l in g s . Both #10 and #100 produced kids in  1972 and 1973.

Number 103 was not observed during 1973. Number 104 was present on 

the range, t r a v e l l in g  apart from fem ale-subadult bands, alone, or 

with another 3 -year-o ld  male, then moved to a d i f fe r e n t  area.

Such l im ite d  population data as I  was able to gather from th is

and o ther small herds points out an unequal sex r a t io  o f adu lt animals

as shown in  Table 13. Hibbs (1966) provides a summary o f inform ation

from d i f f e r e n t  inves tig ato rs  on sex ra t io s  in  mountain goat populations
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Table 13. Sex Ratios in the B u n k e r-L it t le  Creek Herd

Total
No.

Males

Total
No.

Females
Ratio  
M : F

Total No. 
Mature Males 
( i n c l . 3 -Y r . )

Total No. 
Mature Females 
( i n c l .  3 -Y r . )

Ratio  
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 n a tive  populations from Montana, Idaho, and Washington, male : 

female ra t io s  varied  from .72:1 to .8 3 :1 ,  and were higher in  

introduced populations in South Dakota. Because males tended to 

be s o l i ta r y  and range w idely through l i t t l e - u s e d  c l i f f y  areas, they 

were d i f f i c u l t  to  observe. Males may have used timber types to a 

greater extent than females. However, we observed no more than 

e ig h t d i f f e r e n t  males 3 -years -o ld  and o lder in  the combined areas 

o f the B u n k e r-L itt le  Creek range and adjacent west-side Swan drainages 

censused during any year. Table 21 in  Populations in Related Areas 

shows a dec line  in  the percentage o f males harvested by hunters over 

recent years.

A to ta l  o f 19 kids was known to be produced by nannies using 

the L i t t l e  Creek area during the kidding season. Nine breeding age 

females produced 4 o ffs p rin g  in 1971; 10 (11) mature females produced 

7 (8 )  kids in  1972; and 9 mature females produced 8 kids (one set of 

tw ins) in  1973. P ro d u c tiv ity  in 1971 was much lower than in 1972 or 

1973. Poor breeding success may have been re la te d  to i n i t i a l  logging 

disturbances during f a l l  o f  1970, hunting and poaching pressures,
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or other disturbances before and during the f a l l  ru t t in g  season. 

Small losses occurred each year among kid and ye a r lin g  classes. 

Surraner censuses in adjacent areas showed f a i r l y  low numbers o f  

kids each year:
Maximum No. Maximum No.

Drainage Goats Seen Kids Seen

Middle Fork Creek 9 2

S tring  Creek Area (Includes  
Alcove and Middle Fork Creek 
Herd*, Razzle , Late , Feather
Creeks Also) 21 3

Sunburst Lake Area 13 1

West Side o f Swans (Bond
Creek to Goat Creek) 17 3

Low kid and y e ar lin g  surv ival in non-expanding populations was 

noted by Anderson (1940 ), Cowan (1944), and Brandborg (1955). 

Mountain goat populations in the Swan Mountains appear to be lower 

than in  previous years , and overuse o f range areas by other small 

herds in  the study area was not obvious. I t  is  possible th a t

m o r ta l i ty  in  young mountain goats is mainly a re s u lt  o f fac to rs  such

as very severe w in te rs , predation, avalanches, r o c k fa l ls ,  or 

climbing accidents. I t  is  demonstrated elsewhere in th is  report th a t

kids are the le a s t  a le r t  age c lass , and the most l i k e ly  to  f a l l  or

be forced over steep areas by dominant goats.

A small p o s s ib i l i ty  ex is ts  th a t  some females are not being bred 

each year in  the Swan Mountain area. In the section on the ru t t in g  

season, i t  is  noted th a t  52% of groups on L i t t l e  Creek containing  

one or more mature females were not attended by b i l l i e s  during the
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height o f  the r u t .  Though a few males are g en era lly  supposed to be 

capable o f  serv ic ing  much la rg e r  numbers o f  females, mountain goat 

males must contend w ith  several d i f f i c u l t i e s .  The estrous period  

appears to be less than 72 hours long In Ind iv idual females, and 

deep snows separated groups on d i f f e r e n t  parts o f the range and 

on d i f f e r e n t  ranges. In a d d it io n ,  many large  and p o te n t ia l ly  

dangerous females may req u ire  cautious and prolonged courtship on 

the p art o f  the male.

Kidding Season

During most o f the 1971 kidding season, we remained on the

North Fork o f Bunker Creek to obtain  pre-logging data on use of

the area by res ident goats. I  observed kids fo r  the f i r s t  time th a t

year on 19 June In the L i t t l e  Creek drainage and so did not obtain

Inform ation on p re - and e a r ly  post-partum a c t i v i t i e s .  Two mature

females continued using the North Fork during e a r ly  kidding season.

A 3 -y e a r-o ld ,  #103, remained there most o f  June and did not produce

a k id . The o lder female, N#1, was la s t  observed on the North Fork

on 3 June and was next sighted on 26 June near L i t t l e  Creek with a

new k id . A group Including two mature females w ithout kids v is ite d

the North Fork from 12 through 16 June, t ra v e l le d  to L i t t l e  Creek

where they were seen on 19 June, and then returned to the North Fork

on 22 June with other goats from L i t t l e  Creek. This large group,

which included the only nanny and kid observed on the North Fork

during June, used s a l t  l ic k s  in the evening, then apparently

departed from the area the fo llow ing day. In  the 1972 kidding season,
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the only mature females known to frequent the North Fork were a 

3 -y e a r-o ld  and #103. Number 103, however, appeared to have given 

b ir th  near L i t t l e  Creek where she was f i r s t  seen on 22 June with a 

kid 1 to 2 weeks old and where she remained u n t i l  9 Ju ly . No goats 

were observed during e i th e r  kidding season on Middle Fork Creek.

Most kidding observations are from L i t t l e  Creek in 1972. This 

drainage provided the most extensive precip itous c l i f f  areas in  

the study region. From three to four more mature females were recorded 

in  the L i t t l e  Creek drainage during the kidding season than were 

commonly seen there the remainder o f the y e ar . L i t t l e  Creek may have 

been a kidding area fo r  females from Bunker Creek, and i t  may have 

included s t i l l  others from iso la ted  portions o f the range or 

peripheral herds during the kidding season. Further studies are 

needed to e luc idate  long-term re la tion sh ips  between female components 

o f herds in  d i f f e r e n t  areas o f the Swan Mountains and possible  

attachment to t r a d i t io n a l  kidding areas.

The peak o f ru t t in g  a c t iv i t y  in  1971 occurred around 23 to 28 

November. Following Seton's (1927) record o f  approximately 178 days 

gestation  in  captive mountain goats, th is  would place the expected 

a r r iv a l  of most kids around the la s t  week of May. Judging from 

nursing durations and r e la t iv e  development o f kids when f i r s t  observed, 

most appeared to have been born sometime in  the la s t  week of May and 

f i r s t  week o f  June. The f i r s t  k id , estimated to be 4 to  6 days o ld ,  

was seen on 26 May. A nanny was sighted w ith  a few-day-old kid on 23 

June, and another nanny was b r ie f ly  seen on 1 July with a very small
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and new-looking k id . There appeared to be a spread o f a t  le a s t  1 

month between b ir th s ;  Anderson (1940)* Hanson (1 9 5 0 ) ,  and Brandborg 

(1955) reported the same. This d is t r ib u t io n  may r e f le c t  considerable  

in d iv id u a l v a r ia t io n  in  e i th e r  the onset o f  estrus or gestation  

periods , or i t  may in d ic a te  recu rren t estrus.

Only in  3 -year-o lds  could I detect an apparent s ize  d iffe ren ce  

due to  pregnancy a t  a d istance. Prolonged re ten tio n  of w in ter coat,  

as discussed under Pelage C harac teris tics  and Shedding P a tte rn s ,  

was a useful in d ic a tio n  o f pregnancy. Pregnant females became la rg e ly  

s o l i ta r y  1 to  3 weeks before p a r tu r i t io n .  Mature female associations  

were ra re  from mid-May u n t i l  ea r ly  June when nannies with kids re joined  

bands. Females sought complete is o la t io n  3 to 4 days p r io r  to b i r t h ,  

remaining in  l im ite d  areas and re je c t in g  the company o f  other goats. 

Pre-partum feeding movements were increasing ly  re s tr ic te d ,  and feeding  

durations shortened s l ig h t ly  in  re la t io n  to bedding periods. The day 

before she gave b i r t h ,  NA moved less than 200 fe e t  and remained 

bedded much o f the day near what was to be the b i r th s i te .

B ir th s ite s  are reported to  be chosen in  the most rugged te r ra in

w ith in  the range (Seton 1927 , Brandborg 1955). NA gave b ir th  on a

moderately steep c l i f f  w ith scattered tre e s . Other nannies were f i r s t

seen w ith  kids near l ig h t ly  timbered ridgetop area s , but no females

used the steepest negotiable c l i f f  faces as kidding grounds. The need

fo r  p ro tec tio n  from predators must be balanced against the need fo r

kids to s a fe ly  develop climbing s k i l l s  and coordination. During the

days spent in  seclusion ju s t  before and a f t e r  p a r tu r i t io n ,  nannies

were excep tio n a lly  d i f f i c u l t  to  lo c a te , and most were observed
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a f t e r  they returned to c l i f f y ,  open areas. Seclusion s ites  of the 

few nannies observed during th is  time were associated with l ig h t  to 

moderate timber cover. Increased use of more densely timbered areas 

may have been p a r t ly  responsible fo r  f a i lu r e  to observe other 

females during th is  tim e. 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 o f  

timber during kidding season.

Post-partum movements o f  NA, given in  Figure 26, were q u ite  

re s tr ic te d  fo r  the f i r s t  few days. She appeared res tless  and spent 

many hours of the second and th ird  day pacing in  the shade near her 

bedded youngster. This would in d ica te  th a t  post-partum confinement 

was voluntary ra th e r  than due to weakness. The l im ite d  nature o f  

post-partum movements might make the nearby presence of snow or 

water a fa c to r  in fluencing  choice o f b i r th s i te s .  NA remained w ith in  

400 fe e t  o f  the b i r th s i te  u n t i l  13 June, 18 days a f t e r  p a r tu r i t io n ,  

before resuming normal t r a v e ls ,  though she was often  in  the company 

o f other goats. She remained another week around the p a r t ic u la r  

segment o f the c l i f f s  where.she had given b i r th .  NA was not marked, 

but in  May o f 1973, a s im ila r - lo o k in g  female gave b ir th  to twins 

in  p rec ise ly  the same s i t e  and followed b a s ic a lly  the same pattern  

o f post-partum movement. Other nannies l e f t  b ir th s ite s  somewhat 

sooner, usually  8 to 12 days post-partum, judging by in fa n t  develop

ment. Females and young o f the S iberian  ibex ( Capra ibex s ib e r ic a ) ,

another mountain-dwelling species, are reported to remain hidden in
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F ig u re  26. Post-Partum  Movements o f  Nanny A and Kid

Day
1st
2

3
4

Total Movement Straight Line Movement
35 ft
85

135
200

20 ft.
35
35

100

Position of number 
represents end of that day’s movements

birthsite

100 ft

135
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c l i f f s  fo r  2 to  3 days a f t e r  b ir th  before re jo in in g  the herd 

(Savinov 1962).

I  did not witness p a r tu r i t io n ,  but NA was f i r s t  observed a 0600 

on 27 May, l ic k in g  a s t i l l - w e t  in fa n t  which was unable to stand.

At 0645 the a f te r b ir th  was v is ib le  hanging from the female's vulva. 

From 0710 to 0730, NA consumed the a f t e r b i r t h ,  and a t  0900 appeared 

to be l ic k in g  d i r t  or fu r th e r  discharges around the bedsite. 

Placentophagy is  common to ungulate species which maintain th e ir  

o ffspring  close to the b i r th s i te  in  the early  post-partum period  

and is probably an adaptation to predation on neonates (Fraser 1968).

The immediate post-partum period is devoted p r im a rily  to grooming 

and suckling the in fa n t .  I n i t i a l  maternal grooming stimulates the 

in fa n t  and removes adhesive tissues and f lu id s  to help m itig a te  

cooling. Continued grooming and suckling a c t iv i t ie s  are important 

in  es tab lish ing  m o th er-in fan t bonds. Perhaps the most essentia l 

a c t iv i t y  in  th is  regard is l ic k in g  and s n i f f in g  o f the k id 's  anal 

region by i t s  nanny as i t  nurses w ith  upraised t a i l .  Table 14 

summarizes maternal contact fo r  the f i r s t  3 days as observed in  NA. 

More complete observations of NA and her youngster are presented 

in  Appendix I I I  to provide means o f  estim ating e a r ly  age in  neonates. 

O lfacto ry  contact was high a t  f i r s t  but dropped o f f  ra p id ly  by 

the th ird  day. By afternoon o f the second day, NA began to s u b s titu te  

s n if f in g  fo r  l ic k in g  of the anal area. Post-partum is o la t io n  

enables the in fa n t  to develop s u f f ic ie n t  s trength , coord ination, and 

climbing s k i l l s  in  r e la t iv e  sa fe ty  so th a t  i t  can fo llo w , and, i f  

need be, f le e  ra p id ly  behind i ts  mother when they jo in  groups and
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Table 14. Nanny A and K id -  Summary o f  E a rly  Post-Partum
M aterna l C on tac t

Day o f B irth  2nd Day 3rd Day
No. Nursing Bouts 

Observed 17 10 6

Total Nursing Time 57:37 (m in .:s e c .)  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 (S n if f -N u z z le )  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 o f
Kid 10 2 3

Total Time Placing 
Chin Over Kid 0:37 0:06 0:10

Total Time o f  Active
Maternal Contact  ̂   „
With Kid 1:20:10 38:32 20:41

Total Active Contact 
With D ire c t  O lfac to ry   ̂ ^
Association 21:56 7:20 0:55

% O lfac to ry  Contact/
Total Contact Time 27.4 19.0 4 .4
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