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IMPORTANCE OF ACCURATE POPULATION ESTIMATES
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Abstract Translocation of mountain goats (Oreamnos amercanus) 1o Mount Evans Colorado has led lo

management challanges. From 15 animals released in 1861, the population increased to at
least 168 by 1983, Concemn regarding inferspedfic compaelition bebween mouniain goals and mountain
sheep (Oviz canadensis canadensis) was addressed by a research project conducted fram 1880 to 1986,
Coordinated multi-route ground counts have been conducted since 1978, Discovery of an aror in
estimating the minimum population after the 1991 harvest and a subsequent affort by membars of the
public to eliminate hunting of mountain goats, led the Wikdiife Commission to reduce the numbser of parmits
from 44 to & in 1982, A resclution proclaiming the Rocky Mountain goat native to Colorado was passed
by tha Wildife Commission. & mountain goal population goal of 100 was sot tentativaly for providing
watchable wikdiife, hunting, and for kesping mountain goats at a population level which would reduce the

possibility of competition and disease tranamission with bighorn sheep.

Mountain goats were nol known to ocour in
Colorado when the Same, Fish and Parks
Department began releasing them m 1948, Fifteen
goats wers released in the Mount Evans arés of
cantral Colorada in 1861, with tho population
increasing Io ai least 188 by 1983, Concarn about
interspecific competiion between mountain goals
and mountain sheep (Hobbs et al. 1890) was
addreased by a research project conduched fram
1880 10 1986. Upon project completon, hunting
permits for mouwntam goals were increased from 15
(1882-86) to 20 (1887), 22 (1888), 30 (1969), and
44 (1990-52), Discovery of an error in delermining
thie minimum popuilation of mountain goats (140 vs
B8 in 1981, calculated by eliminating duplicate
sightings from a lotal ground count) led to reduction
of 1882 hunting permits from 44 to 8, and o 3
hunting permas for 1993 and 1984

Asmultaneous and ongoing effont by members
ol the pueblc o siop mountain goat humbing on
Mount Evans highighted the confiict bebwesn
humtars and recreationists, and the need for betfar
knowledge of user needs and atfifudes., The
Colorado Diision of Wildlife contracied the Human
Dimensions in Matural Resources Undt at Colorado
State University fo cinduct a survey of public
atttudes in summer and fall, 1983, Rasulls
provided managers with a battar understanding of
the socological faciors considered in determining
wildlife objechves.,

In 1893, the international Order of Rocky
Maountain Goats proposed that mountain goats be
declared a “natve” species in Colorado. The
Colorada Wildlife Commission passed this
resolution on 11 March 1893 (Colorado Division of
Wildlife, 1993),

This paper provides a case study of the events
on Mounl Evans, showing how criical census
Accuracy can bhé Effors can become the facus of
public confict aboul wilkdife management and
misinlerprelation of sgency  management
objectves. Mumernous people participated in the
Mount Evans counts over the years including
persannel fram the US Forest Sensce and
Caolarado Diviséon af Wikdiife, and membears of tha
Rocky Mountain Bighorn Society, R. A. Larson, D.
J. Todd, R. B. Gill, K. A. Grean, G. Hain, R. D.
Harmbrods, R B, Oshikers, 5. M. Wemer, J. J
Vaske, and K. & Wittmann were members of the
Mount Evans wildlife-associated recreabon analysis
team,. J. L George analyzed and re-analyzed
count data and reviewed the manuscrpl.

BACKGROUND AND STATUS

Papulation Estimation and Harvest

Grownd counts. of mountain goats and mowntain
sheep wens used to estimate populations in the
Mount Evans area, about 100 km” of mountainous
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terrain aast of Guanella Pass. Coordinated mult-
route ground counts wera iniiated in 1978, and
have been conducied annually since, yielding 16
years of populabon estmates. Annually, 25-35
people were divided into 12-15 teams covering 12-
15 rowles in one day. The counis weare made
during late July, staring at fiest light The
methodology involved counting and classifying
groups of animals, noling ther localion on maps
and recording the time of ahsarvation. Aferward,
counl dats were summarized and probable
duphcate sightings wene eliminated to produce a
meinimum popalaton see,

Mountain goat and bighom sheep population
minima ranged from 44-168 and  G0-210,
respectively, during 1978-1983 (Fig. 1), The
mountain goal population may have been relatively
slablia (1081-19809) with & harvest of 10.8 paicant
(.. mean harvest = 14.9 +089 SE animals and
mean minimum populaton = 1371 #66 5E). The
bighom sheop population may have been slable
only during 1881-1B84 (mean ram harvest = 3.5
#0.8 SE, mean minmum population = 120.3 £12.9
SE).  Mountain goat harvest objectives wene
incroased in 1888 to bring the goat population
choser to 100, Harvest was 28 In 1888, 41 in 1980,
dd in 1991, 7 In 1992, and 3 m 1093, A decreased
harstst quota in 1892 and 1993 was sal fallowing a
July 1992 count of only 88 goats and evidenca of a
miscalculation in 1881 (88 vs 140, resulting from
Tailure 1o exclede all duplicate sighings), In
subsequent counks, data were recheckad to previent
recurrence of such amors

Upon Division request, the YWildife Commissian
Took smergency achon and reduced the 44 licenses
issued for 1892 fo 8. A new drawing was held for
the 8 licengas. Tha remaining 36 kcensa holders
were offered a license in another goat unit, first
priadty for Mourd Evans in 1883 if licenses were
issued, a icense in 1953 with one unil 1o be offered,
or given a refund.

Hunter - Recreationists Conflicts

Twa conflicks bebewssn hunlers and other
racroabonsts resulted in a public oulery and media
coverage in the Denver newspapers. The fimt
pcourmed on B Sepltember 1984 whon a Boansod
hunter took & mountain goat above Summit Lake
and browght the animal through the parking ot on
a busy Sunday afternoon  The second incident
cccurred on 26 August 1990 when a licensed
hunler shol & sheep in full view of a number of
odhor visitars. The shéap was shot 1od close to the

Mount Evans Highway (o be in regulaiory
compliance and the hunter was prosecuted.

Fegardless of the legality of hunlers’ actions,
the public questions the compatibility of hunting in
an area of high general recreational use. Temp-
oral separabion of users was implemented in 1983,
1888, and 1887, The goal season was maved from
Seplember lo Dctobar when the road was closed o
vehicles because of potentally dangarous driving
conditions. However, in 1985 and 1986, early
wintor stormes during tha frst week of October made
hunting condithons and access difficult. The season
was then relurned o Seplember-early October but
spdit into two perods, with weskday openings. In
addition, [etters were senl fo all hunters asking thair
assistance In preventing conflict in this area of
extreme sensitivity, In 1880 and 1991, there ware
four S-day seasons with no weakend hunting. In
1804, the araa within a half-mile of the highway was
clozed o hunting.

Based on the surveys conducted in 1883, aboul
T5 percent of the people who visited Moun! Evans
had no conflicts with olther users. Conlibct resulBing
frioem individual visitor bahawior iInterfaring with othar
visitors was rare, and was primarly related to
viewing and wildiife feeding.

Population Objectives

The infent of increasing the number of parmits
dunng 1988-1991 was to reduco goat numbars.
We believe that faillure to crop the mountain goat
populaion results 0 increased inlespeciic
competition and transmission of Johne's diseass
(Mycobacfenum parafubercwlpsis), Opposing the
effort to reduce goats was a group thal espoused
making the Mownt Evans area into a “preserve” and
lerminating hunting These cdlizens favored &
mountain goat population that was disposad
primarity to “waichable widiife™ In an affor to
balance these opposing objectives, a minimum
poputation abjeckee of 100 (based on ground coun
milnima) was astablished.

DISCUSSION

Minimum Viable Population

Emall populations may not maintain genelic
variahility or parsist over time. They are subject fo
sicchastc extirpathon events o slow extinction dus
lo accumulation of deleterious alleles through
inbreeding (Locava and Hughes 1984, Rood ef al
1988). Thomas (18980} suggesled, based on
empincal evidénce, that 10 i far too small [genatic
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variabilty wal b lost rapadly and extinction will likely
be swill) and that 100 usually i inadequate. For
example, a simulaled grizzly bear (Ursus arcios)
populaton of 50 has a 0.08 probability of remaining
axtant for 300 years with an expected time fo
axtinction of 114 yrs [Shaler 1978, Bhaffer and
Samson 1085). An effective breeding population of
50 may be sufficient o avoid loss of variability, but
@ larger population may be regquired o neulraliza
the effects of genetic drift (Frankdin 1880),

Barger (1990) found that all sheep populations
of fewer than S0 animals wont extinet within 50
years and thal populations with more than 100
persisted for 70 or more years. He concluded that
hierd dbjectves should be =100, I has been
suggested that a "best estimate”™ minimum viable
populaton (MVP) for mountain sheep is 125 [Smith
el al. 1991). Presuming that mountain goats fit a
similar paradigm and that the population may nat
be isolated (aboul 200 mouniain goals ocoupy
Grays-Tomeys Peaks, 11 km northwest of Mount
Evans), a herd objective of 100 for Mount Evans
may be an acceplable MVP

Papulation Estimate Accuracy
Most counts of large wild ungulales
ie hwo-thirds of the real population (Meal
el al. 1993). To what exent varablas diminish the
accuracy of the ground counts for Mount Evans is
unknown. In an attempt lo describe the variabslity,
three ground counts (using methods described)
ware conducted in 1887 (D. F. Reed, pers. obs.),
Unfortunately with a amall sample size (n =3; e,
11 Jul = 132, 25 Jul = 137, and 30 Jul = 113), the
slandard orror was lorge and 95 percent
confidance limils ware wide [mean = 127 £7.3 BE,
85% ClI = B6-1589). Furthermors, this only
describad the population minima. How many ware
missed when the 137 were counted? This is
unknown, Similarly, it is unknown for the other 15
years of population minima (Fig. 1). Hence, an
independent test of ground count methodology &
needed.

Probably the mes!t practical method o
indepandently tesl the ground countl method would
be a mark-resighl sludy involving a prescribed
number of “telametry marks® and “habcopler
counts.”  Assumplions invohing  mark-resight
methodology were tested for mountsin sheep and
# computer program (MOREMARE) daveloped
(Meal et al, 1993, G. C, White, per. comm.).
Applying the dasign feature of NOREMARK o an
estimaled mountain goat population af 100 and 5

resighting occassons  (hebcopter counts), the
following confidence intervals (Gl) were genarated:

if number of animals with telemetry marks = 40
then, Cl = £13.7% or £13.7 animals.

it number of animals with telemetry marks = 50
then, Gl = £10.6% ar £10.6 andmals

To manage for a populaiion of 100 mountain goatis,
thie laller probably represents the Ci neadead,

MANAGEMENT LIMITATIONS

The “Wilderness" designation {U.5. Forest
Service) of the Mount Evans area (excluding the
highway and Summit Lake) may constrain
approaches io les! the ground count methadology.
The “mark-resight” method assumes that al
animals have an equal chance of capiure (and
being marked), Caplure via hebicopler rather than
trapping In randomly selected sites may be a
reasonable way o accomplish equal accessibility.
Secondly, If ground counts were substituted for the
5 helicopter resighting occasions, this would entail
organizing and Iraining up to 150 people — a labor
intensive affort  An exempbon Tor helicopter
operation in the wiiderness is unlikaly, hence, the
“mark-resight” test will likely not go forward,

Contraceplives may provide fulure options for
controlling wildiife populations. New technologies
to regulate the reproductve rates of wild animals
may be operational by the end of the 1980s (DL
Bakor, pers. comm ). However, in most wildlife
managemeant situations, the promise of controlling
ihe growth of populations with contraceptive
lechnologies may be more symbolic than real,
Compudar simulations that compare the efficacy of
hunling versus contraception to control wildiite
populations suggest that feriiy conirol will be
feasible only with small populations of large
animals (M. T. Hobbs, pers. comm.), On thes basis,
fertility control of mountain goats on Mount Evans
may prove useful. Fertility control technology is so
new thal we are unable to lorecast either s
affectveness or its costs, Furthermore, we have
not engaged ouf publics in debale over (he elhscal
and policy iBsues that will constrain the use of
fertliity controls.  In any cass, publie hunbng &=
economically superior to other population coniral
oplions,

Results of the suneys sugges! thal conflict over
wildlife managemeant policy, s rooted in the
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{undarmental differences in values thal characterze
contemporary American soclety (whether or how
paople ought to use and enjoy wildlifs). It i unlikely
that such value conflicls can be managed.
However, management sirategies, like spatial
andlor temporal zoning of uses, can reduce
confficls between peaple whose values are similar,
even If they angage in different forms of wildiife-
assoctated recreation, More specifically, B
atematve management scenarios were suggested
by the public for the Mounl Evans corridor
(Colorada Diision of Wikdide, 1894). Soms
scenarios do nol meel current Division mandates
and are moompatible with the U.E, Forest Sendcn
mandates, Ulimately the wildlife cormmission will
determine the scenaro by which Mounl Evans
wildlife will be managed.

CONCLUSION

An aror in censws, although discoveresd and
comacied befora negalive impact occurmed, caused
a sanous cradibdity problem for wildlife managers.
Cpponents of hunling used this arror to capitalize
on media coverage and public sentiment to further
question the Diision's ability 1o manage the
outcame fof the public trest Corment census
methodology has been roviewsd., Comparatve
fesls of methedology should be conducted so that
CENEUE AcCuracy s ensured,

The wildlife management and wildlife recreation
actitias which acour in the Maunt Evans area miust
meel the needs of a large and diverse public
possessing  different and sometimes opposing
values. If conflicts are nol managed, widespread
pubsc suppon for diverse recreational actvities will
be jeopardized. This could have long lasting
witdlife management consequences.
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