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SUMMARY

Monitoring a herd of Rocky Mountzin goats in the Big
sheep Creek Valley was carried out from-Octbber, 1974 to
February, 1976.

Distribution of the goat herd was found to be confined
to specific areas. The majority of the goats were observed at
elevations of befween %2500 feet and 4000 feet during fall
and winter months. TFall use areas were arcas with an east
or west aspect and having a mixture of heavily timbered
draws and rock outcrops. Winter use areas were arcas vwith
a south or south-east aspect and had a high proportion of
exposed slope ui th scattered stands of timber.

'he goats were found to utilize the same area for ced-
ding and feeding.

Based on the results ot this study, the goat popuiation
was estinated at thirty-one animals. o mertality or
recruitment rates were established.

The goat herd was compoced of an even numcer of adult
males to adult females. Grouping was coniined to reaales
and kids, while adult males were generally alone or in palirs.

A more intensive stucy of the Rocky pMountain goat herd
in the Big Sheep CréeK drainage snould be uncertuken to
deternine: mortality and recruitment rates; tb monitor the
goats on a seasonal and yearly basis: to establiish the
condition of available goat habitat.

Areas utilized by goats should be protected from human

activities.
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LHTRODUCTION

Prior to this study, little was known about the
numbers and distribution of the Rocky Mou:tain Goats (Fig. 1.)
in the Big Sheep creek drainage. Historical records indicate
the presence of goats, but there was no accurate information
that could be usedvfor managemnent purposes. There are three
sub-species of mountain goat in British Columbia and tunose
located in the Big Sheep ureek drainage are classified as

(Oreamnos americanus americanus).

" In British Columbia tne Mountain goat is
divided on the bagis or distribution and
appearance into three sub-species: Those
north of the Peace and 3keena Rivers are
classified as (QOreannos americanus
columbianus); thosc south of the Crousnest
Pass fall into tne (Q.a. missoulae)race;
and those throughout the remainder of B.C.
are classified as (Q.a. americanus). 1Ihe
difterence in sub-species 1is nased mainly
on skull sizes and cranial characteristics."l

There had been an open hunting season for goats in tae

Big Sheep Creek drainage, but tgié was closed in 1963 and aas
rencined closed. This decision was made oy the .ritish
columbia Pish and Wildlife Branch as the result of pressure
from local people, primarily conservationists.

These local people relt that because of the easy uccess
into the Big Sheep Creck area and 1its clos; proximity to
population centers, the goats were in danger of ueing

eliminated.

1. "Mountain Goats in British volumbia" (Fish and Wildlife

Branch Pamphlet), K.M. Macbonald, 1972
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Because ot easy accessibility and a lack of information,

for management purposes of tane goats within tae 3ig . heep

drainage this study was undertaken.

" Generally, mouantain ;oat populations have
suffered trom a lack of mana: ement in most
regions of Norta America. However wiih the
increased inter-st in mountain goats as a
geme species and tue easier access to tueir
range, there is a derinite need for uore
intensive managemdnt."2

The objectives oi the study were:

1.

To teke a count of the goats and tueir distriovution

in the stucy area.

To make general observations and rezcord tihe grouping

behavior of the goats in the citudy sren.

To make an extensive analysis of physical and
vegetation characteristics of areas utilized by
the goats in the study area.

To prevare a suitable report of the monitoring taa

will aid the Fish and Yildlife in future managecn-nt

plans in regard to the harvest and the.protection

of the goats in the Big Sheep Creek study areca.

To meet the objectives of the study, arcas utilized

by the goats were located through direct ovservation.

From

these observations, the required information for meeting

the objectives of the study was collected.

Direct obgscrva-

tions took place in the fall of 1974, the fall of 1975,

and the winter of 1975 -.76.

2. "Mountain Goats in

pritish Columbia" (Fish anc Wildlife

Branch Pamphlet), K.M. MacDonald, 1972




STUDY ARBEA - BIG SHEEP CRuUHNK DRATUAGS

LOCATION

The area that was selected to monitor mountain goats
was the Big Sheep Creek drainage, (Figs. 2,3.) located in
the Monashee Mountain Range, approximately 6 miles west of
Rossland, B.C. The regional location of the study area is
shown in (tig. 4.).

The study area is 18 milec in length, with an average
widfh of 6 miles, covering an area of approximately 100
square miles.

For the study area boundaries, we uscd: 1) the Lnter-
national Border for the southern boundar;, 2) tie .eights

5t

wn

of land on either sice of Big 3heep Creek ITor the ea
and vest boundaries, and 3) Higaway 3 for the northern

boundary. (rig. 5.)

LAND OWNZRSHIP

Land within the study area is administered by the B.C.
Fish and wildlite 3ranch, B.u. forest Service, 2.C. Parxe
Branch, Lands Branch, and private individuals. Primary
utilization of the land has been and continues to be tinmber

production, ranching, outdoor recreation, and mining.

PHYSICAL CHARACLERISTICS

The Big sheep ureek drainage liec in o north-south

valley. The study area is mountainous with elevations
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Figure 2 — (HORTHERI SECTION OF THE STUDY ARZA)
I"OOking northvwest, Goat HMountain is in the center
of the photo.
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Figure 3 - (SOUTHZERH SECTION OF 'wHE STUDY AREA)
Looxing north up Big Sheep Creek from near the
International border. O0ld Glory is visible on
the top right hand corner of the photo.
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ranging from 2300 fect to over 7000 feet.

The 25 year average woeainer records were obtained fron
the Castlegar Airport, which lies 18 miles east of the study
area. The average temperaturcs ranged from a high of 415°
Celsius in Jeptember to a low of -2.5°Celsius in December.
(Fig. 6.) The average precipitation (Fig.7.) was 4.1 cm.
in september, reaching a high of over 13 cm. in Decemnmber.
For average snowfall and raintall reter to (Fig. 8.).

In dry weather, the study area is highly accessiule
by motor vehicle. In winter, access into the central
portion of the study area is contined to snowmobiles and
skiers. The old Cascade Higngay proceeds in an east-vest
direction through the southern portion of the study area.
An old logging road parallels Big osheep Creek aud vrovices
access into tne southern and ceuntral portion of tae study
area. Access into the northern portion of the stud; arca
is provided by Highway % and several logging roads wnd

trails. (Fig. 9.)

VEGETATION CHARACTIRISTICS

A large portion of the valley has been burnt by fires
that swept through the area in the 1920's and 19%0's. As
a result, a large portion of the study arca is covered by
immature timber. There are, however, some isolated stancs
of mature timber located %hroughout the study area. The

largest portion or this timber is locatud in the northern
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. end of the study area, but most of this timber has been

removed or is in the process of .eing removed. (Fig. 10.)
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METHODOLOGY

Betore we began any actual monitoring of tne gcats,
we obtained topographic maps, torest-cover maps, vanaca
Land Inventory maps, and aerial photographs of the study
area.

Ve also looked at alternate methods of studying

mountoin goats, to meet the objectives of this stucy.

ALTERNATS STUDY MIE1HODS

Method A - Ground and Aerial Counts

Counts of goats froa the ground woulcd nave veen mace
end the location of al!l the animals observed recorced. This
count would have been made over a numser of days to arrive
at an average number of animals per trip. Aerisl countce,
by helicopter would then be made of the s;mé area and a
ratio established ot aerizl counts to ground counts. This
ratio would then be applied to the re.t of the study area
using an azerial count. ‘e rejected tnis method because:

a) It would be too expensive.

b) The helicopters wuld disturb the goats.

c) It was inapnropiate because of the small numoers

of goats in the area.

Method B - Mariing and Tagcring

The goats would be located and a tranquilizer gun would

have been used to immobolize the goats. Once the goat was
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down, a tag would have been fastened to the goat. With the
tags the goats could be readily identified at a distance,
making it much easier to identify individual goats. e
rejected this method vecause:
a) It would be too expensive and time consuming.
b) A conservation officer would have to be with us
to do all the tranquilizing.
c) On previous trips to the study arza, we found that
the goats were easily approached for photographing.
(Fig. 11.) Ve felt that it would be casy to get
close enough to tranquilize the ;oats, but because -
of their rugeed terrain, (Fig. 12.) there would be
the possibility of losing the goats over ine clifis
before the drug took effect.
" Mountain goats are generally conesicered to
be non-migratory animals and inhacit the
roughest possible terrain in the mountaiz
ranges of our province, usually renaining
at or above the timberline and witiiin easy
reach of rocky bluffs or crags for hasty

retreat from any canger.">

Method C - Indirect Method

By the use of tracks, pellet counts, and bedding areas
an estimate of population could be arrived at. Ve rejected
this method because:

a) It would have given us the arcas the goats had used

or were using, ovut would not have been accurate or

detailed enough for the purpose of this study.

3, "Mountain Goats in British Columbia" (Fish and Wildlife

Branch Pamphlet), K.M. MacDonald, 1Y72




Figure 11 - Mountain Goat (billy) on Iron lountain.

Figure 12 - Mountain Goat on Iron Mountain, photo
shows typical escape terrain uscd by the goats.
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STUDY 1E1'HOD US3LD

All of the previous techniques were given consideration
and for our study we decided to monitor the goats. using
direct observations. During the second year of our course

vwe were alloted one duy a week in which to do field work.

DATA COLLECTION

1) 7To keep an accurate record of our obscrvatioas, a
cata collection form was mace up. (Appendix A.)
The form was set up to keep data colloction consis-
tent. Each goat was assigned a number so that
every time vwe saw thet particular goat, 2ore infor-
mation was added to the goat's form. The form
contai ned the f~llowing: the goat's icentification
number, the dates that the goat was obssived, tae
sex of tne goat, the location of tae roat, =2ndé a
column was provided for géueral nbgervations.
Photographs were also taken of the study area and
areas used by the goats.

During the fall we usec a four wheel drive to
reaci observat;on points and hiked into areas wnere
we were unable to travel witn the four wheel drive.
During the wnter, we used a snowmobile and snowshoes
to travel into the study area. One aerial flight
of the study area was aiso taken in Septem.er, 1975
to acquire a .better perspective of the topography

of the area.
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The actual.monitorihg of the goats was done
using binoculars and spotting scopes. Ve wvere
close enough to the goats to ooserve them clearly,
but we were far enough away so that we didn't alarm
them., In most caces, the goats didn't even know
that we vere in the area.
The vegetation inventory was done using forect-cover

maps and field checks. We had planned to complete

.a vegetation inveatory using sample plots, but ve

were unable to do so because of time constraints.
However, we noted timober types and forage used by

the goats for food and shelter.
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F RESULTS AND DISCUBSSION

DISTRILUTION O THx GOAT HiRD

Bagsed on forty observations of goals between CQctober,
- 1974, and Pebruary, 1976, the distribution of the goats
was found to be conrined to specific areas. Areas on Goat
Mountain, (ligs. 13,14,15.) Iron Mountain, (Fig. 16.)
Nursery Mountain, (Figs. 17,18.) In-Betwecn ilountain, (Fig.
19,20.) and Mount Jeldness (Fig.2l.) were utilized by
- goafs both fall and winter during this study. Although
the goats utilized ditferent arcas. in the fall than in the
winter, the distonce separating the two areas was relativelj
short and in some instanceé the same area was used in both
the fall and the winter.

PHYSIUAL AND VAGETATION CHARACTSRISTICS OF FALL AND WINTGLR

Goats utilized arcas according to elevation, aspect,
vegetation cover, and availability of rock outcrops.

Sixty-seven percent of the forty observed locations
wvere between 3500 feet and 4000 feet in elevation. (Fig.22.)
The elevations of observed locations between fall and winter
use areas remained constant and thérefore vere not a deter-
mining factor betwecn use areas.

Aspect was the major difference between f2ll and winter
use areas. In the fall the goaté preferred an east aspect

(74% of thirty observations.) or west aspect. (17% of thirty
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Figure 17 —— FALL

T

The photos ‘were taken looking
due west from where the road
following the east bank of Big
Sheep Creek crosses Lamb Creek.
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Figure 20 - WINTER

IN-BETWEEN MOUNTAIN

The photos were taken looking northwest towards
In-Between Mountain from where the road that
follows the east bank of Big Sheep Creek crosses
Lamb Creek.
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Figure 21 - Mount Jeldness (fall), looking west
from the main road (0l1d vascade Highway) leading
into the Big Sheep Creeck drainage.
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FICURZ 22. - Elevation distribution of forty oLserved locations

of goais secen, Octover, 1974 tarough Februsnry, 137C.
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observations.) (Table 1.) The remainder of the fall
observations were on areas with a south or soutn-cast
aspect. In the winter the goats preferred a soutn aspect
(70% of ten observations.) or a south-east aspect. (20% of
ten observations.) (Table 1.) One goat (Goat 18.) was ob-
served on a west aspect during the winter and also utilized
this as its vintering area. Goats which were noted to prefer
areas with an east aspect in the fall mcved to areas with

a. south aspect in the winter. Goats which were obscrved

ih the fall in areas with a south or south-east aspect re-
mained there during the winter.

The amount of vegetation cover and rock outcrops aiffered
between fall use znd winter use zreas. Fall use areas
consisted of a mixture of rock outcrops and heavily timbered
draws of Vestern Larch, Douglags Fir, ftnglemann opruce, or

scattercd

Hh

Sub-alpine Fir. Winter use areas consisted o
timber, rock outcrops, and more open slopes th:in the -rcas

us<d in the fall.

BEDDING AND FiiDING BEHAVICR

No intensive work was done on bedding anda feeding
activities of the goat herd, but some general obscrvations
vere noted. The goats utilized the same are.s for bLoth
bedding and feeding activities.

In the winter nonths on sunny days, goats were ouscrved

bedded on top of rock outecrops which had been cleared off

as a result of wind. Ln inclement weather, they would bed
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TABIE 1 . Locations of goats in relation to aspect and season. -
Total Numuer of

Dates Location Observed Observations Aspect
Oct.-fov./74  Mt. Jelcness 1 7 East
Cct.-Nov./74  Hursery Mt. 1 i Bast
Oct.-Eov./74  Hursery Mt. 2 1 Fast
Oct.-tiov./74  In-Between Mt. L 1 Bast
Oct.-Hov./74  Ian-Between It. 1 1 South-East
Oct.-¥ov./7L  In-Between iit. 1 1 Soutn-East
Oct.-Hov./74  Goat Mt. 1 1 East
Oct.-Lov./7L Goat Mt. 2 1 West
Oct.-Xov./7i Iron Iit. 2 1 Bast
Oct.-ilov./74 Iron Mt. 1 i Bast
Dec./7L Goat HMt. 1 1 est
Sept.-0Oct./75 Hursery lit. i N East
Sept.-Oct./75 Lursery Mt. 2 1 Tast
Sept.—Oct./?5. Coat Mt. 1 1 Southn
Sept.-Oct./75 Goatl Mt. 1 2 West
Sept.-0ct./75 Goat Mt. 1 1 West
Sept.-Oct./73 Goat Mt. 1 1 dest
Sept.-0Oct./75 Coat Mti. 5 1 East
Sept.-Oct./75 Goat Mt. 2 3 Bast
‘Jan.-Feb./76  Nursery Mt. 1 2 South
Jan.-Feb./76 Kursery Mt. 5 1 South
Jan.-Feb./756  Goat Mt. 2 1 South
Jan.-Feb./76 Goat Mt. 2 2 South
Jan.-Feb./76  Goat Mt. 6 1 Souti
Jan.-Feb./76 In-3Between it. I 1 Souta-rast
Jan.-Feb./76 In-Between Iit. 2 1 S>uth-Eacst
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in the timber stands adjacent_to the rock outcrops. _1n
the hotter weather of the fzll, goats were ouscrved budded
in heavily shaded, timbered draws. When becded, the goats
were in a position that atrforded tunem a good view.

In the winter, goats were observea browsing on shrubs
and grasses thot were exposed on the soutnern siope:. We
observed the roats reeding on various grasses and shrubs

during the fall,

GOAT NUMBERS

The populntion size ot the goat herd within the study
area between Octooer, 1974, and February, 1976, was
estimated to be tairty-one animals. This cstimate was bascd
on direct observations of thirty-one ditferent goatis during
this study. Goats wnich were observed in the same place
and classitied the same on each ouservation were assumec

to0 be the same individual.

COMPCSITION AND GROUPING

The goats vwe observed were identified according to scx
and age whenever pousible and classified under one of the
following tour t).pes:

1) Adult male

2) Adult female

3) Yearling or kid

4) Unknown sex

The thirty-one ditferent goats observed during the study
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consisted of ten adult males, eleven adult females, one
yearling, seven xids, and tﬁo adults of unknown gex. The
goats were observed on seven‘specific areas within the
study area. (fig. 23%.)

Three goats were observed on Nurs.ry Mountain (Fig;24.)
during the study. A single adult female was obscrved on
seven occasions and a group of two (two adult females.) was
observed on two occasions. A group of three (three adult
females.) was observed on one occasion in February, 1976.
(Table 2.)

Ten goats were o.served on In-setween mountain (rig.25.)
during this study. A group of tour (two adult temales, two
kids.) were observed on Octobér b 1974, and two single (acult
males.) were observed on Qctover 19, L976. On February 4,
1976, a group of two (two adult males.) and a group or rour
(three adult mnles, one acult of unxnown sex.) vere
observed. (Table 2.)

Fourteen goats were o.sc.ved on Goat HMount:in (iigs.

20,27.) during this study. On the northern portion of the
mountain, a groub or two (two adult males.) anc a single
(adult or unknown sex.) were ouserved. On the sgouthern
portion of tne mount~in a single, (adult male.) a group of
two, (one adult temale, one kid.) a g¢roup or two, (one adult,
one yearling.) and a group ot six (three adult fenales, three
kids.) were observed. (Tadle 2.)

Three goats consisting ot a ‘single (adult male.) and

a group of two {one adult remale, one kid.) wore obscrved
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TABLE 2 . Composition of goats szen, October, 1974 through
February, 1976.

Comnosition

Mountain Date Total  Adult  Adult Yearlings Unknown

Location D/M¥/Y  Observed Males Fenales Kids Sex

Jeldness 05/10/74 1 1 -

‘Jeldness  06/10/7L 1 i -

Jeldness 12/10/74 1 1 -~

Jeldness  1S9/10/74 1 1 -

Jeldness  20/10/7L 1 1 ~

‘Jeldness  09/10/7L 1 1 -

Jelidiess 15/10/74 1 1 -

Nursery 19/10/7L 2 - 2 - -

Kursery 26/10/7L 1 - 1 ~ -

Nursery 17/03/75 1 - 1 - -

Nursery = 29/03/75 2 - 2 - -

Nursery 0i/10/75 1 - i - -

Hursery 08/10/75 1 - 1 - -

Nursery 18/10/75 1 - 1 - -

Nursery 28/01/76 1 - 1 - -

Nursery oL/02/76 1 - 1 - -

Nursery 28/02/76 3 - > * =
In-Between 06/10/74 L - 2 2 -
In-Between 15/10/7L 1 1 - - -
" In-Between 15/10/7L 1 - . o 1
In-Between O0L/02/76 Ly 3 - - 1
In-Between 0L/02/75 2 2 - - -

Iron 02/11/74 1 1 » - -

Iron 02/11/74

n
|
—

!




TABIE 2 . (Continued)

Comrosition

Mountein Date Total Adulit Adult Yeariings Unkoown
Location D/M/Y Observed lales Fenales Kids Sex
Goat 02/11/7L 1 - - - 1
Goat 02/11/7, - 2 2 - - -
Goat 31/12/74 1 - - - 1
Goat 17/09/75 1 1 - = -
Goat 20/05/75 1 1 - - -
Coat 24/09/75 1 1 - - ol
Goat 21,/05/75 1 = T . 1
Goat 0L/10/75 2 - 1 1 -
Goat 08/10/75 2 - 1 1 -
Goat 12/10/75 1 1 - - -
Goat 12/10/75 5 - 3 2 -
Goat 13/10/75 2 - 1 1 &
Goat 25/01/76 a - 1 1 -
Goat 0L/02/76 2 - 1 1 -
Goat 0L/02/76 6 - 3 % i
Goat 23/02/76 2 - 1 1 -

R
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- Pigure 25 - Observed locations of godts on In-Between !lountain.
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- Figure 26 - Obser\}ed locations of goats on Goat Mountain-North-.
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Figure 27 - Observed locations of goats on Goat Mountain-South.




on Iron Mountain. (Fig. 28.) A single (adult male.) was
observed on Mount Jeldness (Fig. 29.) on seven occasions
during the study. (Table 2.)

Sixty percent of forty observations were of single
goats, while twenty-geven and one-half percent of forty
observations wvere Qf groups ot two. (Table 3.) The
largest group observed contained six goats and consisted
of three females and three kids. Any grouping which did
occur, was generally females and kids. Adult males were
generzlly observed alore or with another adult m=le.
Observations on rebruary 4, 1976, showed three adult « les
and one adult of unknown sex grouped together. This
grouping appesred to be the result of a limited winter use

areae.
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. 2<-Number of Times Observed
~—Goat Identification Number

"IRON MOUNTAIN

Scale=1 in.=1/5 mi,

Figure 28 .-~ Observed locations of goats on Iron Moﬁntain.
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Figure 29 - Observed locations of goats on Mount Jeldness.
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TABLY 3 . Sizes of meunt;;.in goat groups seen, October, 1974
througn February, 1S70. :

Group Size  Number of Observations Percent of Total Obcervations

1 2l 0.0

. 1 27.5

3 01 -

4 oz 5.0

5 01 2.5

o 1 2.5
¥
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CONCLUIONS AND RuCOMMENDATIONS

Due to time and financial restraints imposed upon tnis
study, the amount of information we could guther was limited.
However, this study has provided basic inform-tion concerning
popul=tion numivers, composition, and distribution of the
= Rocky rountain géat herd in the Big sheep Crezk drainage.
1he population of the goat herd utilizing the study
area was estimated at thirty-one animals. The stavility
of the goat herd is not known as recruitment rates or
mortality retes were not established duriag the study. Adult
- fenales 2nd izids tend to group, while adult males were often

£

seen alone or in the company of another adult aale.

The goats utilizec diifereat locations in the svudy

ct

area, depenrnding upon the season. In the winter Jlze goa

(S
(-

preferrec the sparsely

v

vegetated <reas of south and souta-
east aspects. In the fall the goats preferred the hcavily
vegetéted anreas of east anc west aspects. e founc tne

tall and winter use arcas in the study area to ve small and

" limited.

RECOMMuDAYICONS

As a2 resul!t of tihis study, we have arriv?d at scveral
recommnendations and r.asons vhy theyv should ve imnlemented.
I A further and more intencgive study »f the goat herd
should be undertaxken for the folloving reasons:

1) To find the mortality and recruitment rate of the




3)
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goat herd, thereby establishing the stability of
the herd.

To monitor the actiﬁiti s of the goat herd on a
seasonal and yearly basis.

To establish the carrying capacity of the areas

utilized by the goats.

As the distribution of the goats is coufined to specific
D

areas,

these areas must be protected from the followving

human activities:

1)

2)

Ho resource extraction of any type to be allowed
in these areas.
Due to the increase in winter recrcation, the arecas

utilized by goats must be protected irom viater

recreation activities.
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Appendix A (con't.)

GOAT IDENTIFICATION: NUMBER ™ 3

DATE SEX _ LOCATIONI OBSERVATIONS :
Sy o K€ - '

Dc.*,t%{‘m- Femda ™ SenRE N Seen  wviw goat 4

on . (L\\ C obheecr \3?:%\0 ns

‘ . s . ‘

gte* . lq\“s \\X\L("aﬁﬁu\ ' ? ™

* \.M\‘b,ts‘tl é Covos wo he ¢ e

Coas\ PR u Y '
Fele. 28\10 Mmmg}

—7 _ngeé Ao soulw S\OPQ-
‘N LoavaXec QQ&a,lehc\

LR~ .'e..\e.océ((u.«\ =2 4Qd T+




47

Appendix A (con't.)
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. Appendix A (con't.)
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Appendix A (con't.)
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