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tracti Howitaln Zoats weré introduced Into Calovads fn 1948 and new ate established in four
acean. A the Sawvatch Bange, herds o Hb. Shavano and Shesp Mowmtain have Incréaded since lass
srudied In 1964. On Shesp Mountain, gosts congregated into larker groups edd soved (ros south
gppecce balow rree Line o morch apd wesr aspecce on alpios tundra am tha susser propressed. Tha
late=owmmer diet comglaced of abour ruo=chirds grasinoids, ono=fourth forks sad 7 peresnc shrubs.
Aga raciow from che Sawotch Ramge apd (eom stodies reported Im the lireratore suagest o density=
dependent decling in peproduccive succems as incroduced horde of souncain goats have growve largere,
tn addition, age ratioa in rhe Sawatch Range have heen negatively cortelaced with dapch and pav-
niatence ol anow above Lisherline.

Rocky Memtaln goag Hi'&_um mu_q,laﬁ,} populations have been esisblished in four aress of
Colorado by the Divimion of Wildlife. In Savatch Rangs, slso referced co as the Collemlare
Ranga, gaacs from Moncana ware tranaplanced oace Mr. Shavans in 1948 and onto Sheap Mouncain In
1950, Goats from Tdaho and South Dakoca wers relsased oo Me. Evana in 1961 goata from Bouth
Dakota and British Colushis wers relsaded in the Sen Jusn Mountalnn (o 1968 end 19701: amid goats
from South Oakota and British Colusbis were transplanted to the Gooe Range In 19568 and 1970
(Bucherford 1872}, Thase pojulations are now the southeromost in Horch America.

This paper I8 based wupon thres sussers of field work wich sewnealn goar populscions (8 cthe
Bawatch Kamge, Objsctives vere 00 determine che stator and soeser ecology of two of chews popula=
tiohe, WNichard D, Schults chegrved the population om Mo, Shavene fm 1973. In 1973, the jumior
author concencratad his obaprvation in the Shesp Mountain-Gladacone Ridge Area, hut also ohserved
the M. Shavane papulaticn, In 1976, Robin L. Heary vepeated the 1975 chasrvacicns, Susser fool-
hablices of goars wers ssdsceed by Schultc and Johnmon.

Funiding ham beon previded by cha Incernarions]l drder of Rocky Mountals Gosts, Salida,
Colorade, Persmnael of the Colorvads fvision of Wildlife, especilally Scanley Olgilwie, prowided
adivice, logistical support, laberatory space and accems to Division records.

The Sawatch Range (397N, 106°W) contains 1) peakm over 4250 =, Hibbs (1963} fnwentoried
goats on the Sheep Mountaln afes and intensively studied che populacion on Hr. Shavano 4o che
marly 1960"'s.

Sherp Moungain, MWl =, with Sladstone Midge, <013 w, Jones Mowmgain, 5013 =, and M.
Il'hntr:'r. B = owvan the primery stedy ares. Hi, Shevane, 5310 m ia 20 k= south of Shaap
Mountainm.

o fhr:- I:E lnb:;: lr;lhmi'tn';l lmmli““:ﬂﬂiv Tundra vegaration conminzs of granses, sedies
] arhe W 1] & O riaclecans pine nus acigcacal, Eagalmann mpruce [Picea enielsanall)
snd willow {Sallx wp.}., Comson plants include Trifelius da llum, T. nanusm, Echresis bellardi
and Geus rossii. Imsedistely below tree Line 1a & Apruce-Fir (orest tone Including Engelmann
spruce, Ablow Tasiocarpa, Populus ipiden and Pinus comtorts, Im the Sheep Houncaln areas,
poats descend to 2730 o on ateep, south-fasime sutcrops having sparse vegecacion neludisg pines
pnd mountaln mahopany (Carcotarpus montamus),




HETHODE

Figld obparvations scourred prisarily during Juné-Auguat, For asch ohservacion of souncain
goate, location, aspect, elevarfon, and geoup alee were recorded. Coarw were classified as kids,
yearlinga, namnlea, billlies, or anidentified. Cciceria for sox decerminacion vers gemizalia,
urlnating powlilom, horn shape, amsocistion of kid amdfor yearling wich an sduie, and pemaviour
{Arandborg 19353). Animals were classifisd as yearlings by size, horn shape, and Behaviour; l.@.,
iF chey follewed o panoy conpistencly, Yearlings could pot be conatacently idencified after early
Auguag,

Silliow are predvably uoderrepresented In the dats for two tessoma: billies ware mors |ikely
o be In smill growps durlnd susser and thess groups had a lower probabilicy of being obeerved
than did large groups consisting soscly of kide, yearlings, and nsnnies; snd, once cheerved, an
adult Fesmle had & high probabilicy of heing clasalfied becauss saternal behavior se=lrred fpe—
quently. [n contrast, adulc males wers more apt to be clawsified an unidencified adulta,
Tearlings ware overcepressnied in data from June whenm chey tended co Be 6 large, obvious groups
while nasnies cended to be isclaced wirh new kids.

Conmidering thase sources of bias, we selected kidivesrlingadult ratiow from July asd sariy
August for snalyais. In these ratlos, édults are nannles, Bill{es, and unidoncified sdulte, %o
also anaiyaed kidioldor anisal racios. Older animals are sdules as desoriboed above plun wesrlings.

Ao ratiow ohtained on the growsd and during aerial flighes U5 cha Sawvateh Range in Augiat
and 3eptesher 1384=T4, ware cospared to values reporced in the liréfature. They were alsoc Cwated
for corralation with dnge sonditions during each previous wincar and sprisg. HBoow data
{Wanhicheck #t al. 1971} vere obtained from & veathat atatilon at Manarch Pass, about 14 kn frosm
He, Shavano and 33 ke from Sheep Mounrain. Seow pATABSEFrE Pestwd wate snow depth and warer con=
temt at the srart of sach month, Februacy-Hay.

Puring ald-Auguat to ald=-Sepesbor, hanters collected ssmples of tumen contents {rom 3 goats
in 1973 and 12 in 1975, Ssmples were Frozen or Flaed s foreslin solucion, In the Laboratery,
they wete washed over an S-sesh wire scvesn (3.15 seshfen). Por the 13 sasmples from 1975, amall
particles passing the B-mash scremm wvere retained in 8 1%-mesh screen (6.0 meshfea) akd saved for
microhiscological analyeis ($parks and Melechek 1968). Reaults of these analyses are reported
belafly here and will bo roporzed in mores decafl slaevhere,

RESULTS
Habicar and Group Slas

On Sheep Mommtailn In 197%, gosr discribotion shanged durisg susser From south aspests bilow
tred Line fo norch and wesr sepeces sbove tres Ling (Fig. 1} In June, goats used steep, south
mmpecta an low an 1750 m, B pereemt of observacicns Being In sduth aspectw. Increased use of
norch and vest aspects during July and Ausuat may be correlated with cthe declining ares of snow=
pack and chanpging availabiliey of gresn forags.

Avarags herd side incredsed as the susser progresssd (Fig. 2). In June, 38 porcanc of
groups abasrved confained 1-1 apismals. Oroups of 3 srimals usgally cosnisted of & cannie, kid,

and yearling. & bunter has reporced sesisg s herd of LO0 zoacs on the Sheep Mountain ares in
Septenber 1979,

Minfwun Popularions

Minimm populations have been reported ad tha largest nusber of goats ween on sach study sres
without dupliestion, [ibba (1965) reported sinlous populacions of less than 40 gosts on each
stidy ares In 1984, Wecent shaervatisns Indicate at leasc 174 goars on the Sheep Mountaim-
Cladetons Aidge atas in 1975 and at least 81 goats on the Hr. Shavano ares in 1974 (Fig, 3,

Age Nation

Aps rarios are gued hers to indicare reprodidtlve soccess in goac populstions. e are suare
of hazards in tnterpretiog age racias in this way [Caughley 1974). Howswer, thewe are the only
available daco and we feel they can ba used, with caocion, to detsst large differescos in TepTE—
duction.

Revlow of literarure indicaces lavge diffarences beturen air rakion reporeed for recestly
latroduced mouncaln gost herds and rhaps reporeed For natlse berds and For herds abhastved more
than 13 yeare after intreduccion (Tables 1, 21, Tn Tobles 1 and 3, 15 Years 18 -an arbicrary
divizion snd ma precise Bialogical algnificence s Enrended. Hacently inecoduced goat papialations
hare had Aga TAtiss berwedn 36 und 100 snd sveragiog 39 kids per 100 older anisals,
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Table T, Age ratios from susmer studies of mountain goat herds that werd 1e5s than 18 years pid

Since transplamtatinn,

"".'I"h" i'“' Kfds  per
100 Malts 100 O1der
Ared Pariod Year M Tearlings Kida Animals Source
Alaska, ¥odiak [tlandy Surmer 1962 - - 57 Hieljord 1973
1963 26 - - is
1964 &% - - 100
1985 35 = - L]
1966 54 = - 42
1987 A - - 48
Colarado. Mt. Shavano July=-fug. 1983 22 2 nze 100 Hibbs 1965
Gore Range Sept. 1976 53 - - a7 McCloskey!
Montana, Crazy Mountaing g, 1962 252 = - 38 Lenmtfar 1955
AvErage 59
Range 3&-100

' persgnal Comeunication, Bruce Hctloskey, ¥i1dlife Conservation OFficer.

Table 2. Age ratios from sumser studfes of sativé mountain goat herds and from herds that have been

establighed at Teast 16 years.

lunber per
Rids per
100 Adults 100 Older
Arga Parfod ¥Year N Yearlings Kids Animals Source
Alaska
Eodiak [4iamndi Sumer 1968 4T = = 51 Hinljord 1873
1563 &8 - = 20
1970 & - . 1
Alberta
d1.H.ltl'l-tmrl Lakes Aug.=-Sept. 1947 3% = = 9 Banfield 1947
Tdaha
selkirk Hangs SummEr 1951 90 12 A 12 Brangbarg 1356
SElwy River SuTme e 1851 53 8 % 28
1952 497 17 1 |
Zalmon River July-Sept. 1549 T L 24 2
Jung-Aig. 1852 BB il 63 B
Fansimero] ®iver July T 1. - - 1 Kuck 1870
Montana
Flathead =Sun Rivar Summor 1948 A % 20 17 Brandborn 1958
Aed Outie-Sum River SumEer 1947 4608 B 40 a7
Mizzian Hange Aug, 147 38 ] 17 15 Casebess o2 A1, 1950
Glacier Park dJuly=Aug. 1947 132 - - ar Petrides 194E
Crazy Mountaing 1960 151 - - 21 Fass 1962
1861 J27 - = 26
nish Peaks Tete June 1870 &8 - - 24 Peck 1472
Louth Dakots
Black Hills o lr-Aug. 1980 T6 21 5 21 Aichardson 1571
July-Aug. 1951 208 Fi ] Z7 2
Stammar T 134 176 33 - it
Sigmor T 1867 136 13 19 30
Baikington
Okandgan County Summer 1939 B4 13 43 18 Anderson 1940
Average Ratios: L Fi a4 b
Range: 533 17-83 §-52
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Figura 1. Aspacis uped by mountaln goats on the Shewp Mountadn Study area,
18 June = 21 August 1975. Lengthe of bars and nusbers in parentheses
indicace parcentazed of dach soncth's chssrvacions on each sspgoti o=
aisher of goat absarvations aach monch.
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Figure 1. Sizes of goat herds observed on Shesp Mountain stpdy ares 16 June -
71 Amgust 1973, (0 = nusber of gear herds obsarved sach mamth.)
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Tt thiss appears that reproduccion la influemced by densicy aw an introduced sountiln goat popula=
clon grown and presuvsably sakes (B¢reasion desands cpon habitat Tessurces whish become [infcing,
Ags racios of goats lncroduced onto Eedisk Telandd In 1952 suggpédated chian trend, although st
conclupively, The lowsar age rarioc, in the 1Tch year afcer Introductlos, wea reforded followisg &
gevere winger and sge refiod vers por poblished for bayond rhe 18th year after Intvoductlon
(Hialjord 1973).
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Fligure 3. Minlsss populatlens of ssuntaln Flgure &. Observed age rabloa of mountaln goata
goats on two Sswatch Range study oo HE. Shavano, 1964 = 76, The line
areas; 15948 = T8. The dats from ac 28 kida par 104 older goatm is
1964 are from Wibba (L8E5). the average reparted for ndcive and

“astablisbed™ herds.

In the Sawateh Ronge, ane vaciss of goats on Mr. Ehavana have declined alsce Hibba (196%)
reported 100 kida par 100 older antsale in 1963 (Pig. &), Wich the excepcion of 1974, age racios
ofi HE, Shavano have regently been similar ko those of oative and sscablished herds, sveraging near
:l Kiiln H‘l‘ ngn]ﬂtr animalw. In coptranc, sge racios oo Sheep Houncain have not shown this

oc ] Lna ig. o

Kid:yearling:adule racios for goar herds in the Ssvarch Range have besn soatly above che
sverage racios im the [iferarure for native and established herds (Fig. &).

Conplderable variacion exigts amosg ags ratlcs reported for the Sawatch Range (Fles. &, 53
and ameng Tacios reported An the literature (Tables 1. 2}, Srandborg (1935} and Hjeliord {1973}
suggeated that low ape ratlos tetd to follow severswincers. In the Ssuseoh Ramge, kidiolder
animal ratloa frem the Sherp Hountain area have been negatively correlated (P 0,00 with weow
depth at MHonarch Pasa on the previows Hay 1 (Fig. "3, apge ratfow from Mo, Shavano have Been
oigatively correlared wich smow depth st Momarch Fass on April 1, alchsugh net with acacistical
significance (Fig, 8). The high eocio from Me. Shavane in 1974 s an unexplained éutlier.

Thess coreelacions sust ba vieved cautioualy sinee alght related varishles were ceaced o
tdenciiy the largesr correlavions. However, they suggest that snow depth and persiszence have a
Hﬂllﬂm“flﬂlﬂl upsh goat répradectlon, pedsibly by redeciog food availsbilicy duriag lage
gaatacilon,

Cramlpalds sccurted (n all rusens of soustsin goate collectsd from ehe Sawarch Range in late
summer and sccounted for about two=thirds of che dise (Fig. 9). Forba and woody slants sccounted
for about mew=fourth and 7 percant of the dier, respectively. Sedges (Carex snd Kobresin) were
sspeclally important. Fasguea. Agropyron scribuner| and Poa were Important grasses.
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Ghderved age racios of soontalo goats on Sheep Hoimtais and
vicinigy, 1984 = 76, The line at I8 kids per 100 oldar gaats
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L, Oeum roasll, ﬂ.‘hﬂ. T-IEIII.E mofitanus and Sachucws were 1eporcant forha and shruha
in the di=k,

WMile goat populacions on Mt . Fhavana snd Shesp Hmmrtain have (ncreased aipce 1064, thore
i wvidencs that reprodoctive suceess Ras deelined and iy approschioe levels common in more acabls
papulacions. Denpisy-dependent ceproduciicn ioplien that saxisus hasvastable aerplunis can be
maineained by contrelling population denaity at some incersediate level rather than allowviag a
hard to grov to fusbera controlled by natural sertallty and poor reprodective acccesa (Croas 196%),
The precision and sisccesa sith which Colofada sountain goats might be sandged for saxlsos produc-
clon will depesnd upon i1y having continuing snd betcer populacion daca than now exisr, (2]
controlling sexes std ages of harvested goats to maintain a high proportion of prodoesive females
im the populacion, and ()) adjuscing harvest levela to warlacion in reproduccive auccess chae
pgems o ba due largely co variacion im mavericy among wingoera. If comtrol of sexes and aged of
harveated goacs proves (sposgible to achieve, alrtermating 1-2 yvear pericda of harvear wieh -2
year periods af noo-harvest may be uheful In contrall [9g nusbers without perdlstently Lisiting the
propart i of priss-age fesales below optimm levels.

If the sanagement objective s to maxioire harvestable surplus, thets sey be conalderabla
valus in eoncrolling ap inctrodecsd gosr herd ac {nraresdiace populscion denmicy before goat ousbers
increase to levels dotermined largely bw natural sorcalicy asd poor reproducclos. Oelay of a
dpcinion o manage nu=bers uncll & herd must be redeced from maximvm pbondamce o intermediste
densicy may result in years of lag befors rveproduscive wuccess Tespomds to lovered demsity. This
lag could cecur dus ta the alowmess wieh which high-alpiae vegecation say Tespand b0 & reductias
in utilization by goats o6 ceitical arcas with lisicliag forage TemooTCES.

Yery little is koown of the winter ecology of Colorado's mountain goncm. Winter reoges have
oor Leen adeguately locared. Wiarer food habits are wircwally wnlmowm. This informscion will ba
pecepsary for improved understonding and ssmapement of the #tate’s somtaln goats.
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