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Abst;act: Prier to 1978, moose (Alcas alces shirasi) were rare in Colorado. 
To augment the population 24 moose were transplanted into Nort!l ?ark near 
Rand, COlorado, in 1978 and 79. '?he east and southeast part of Nor-..h Park (of 
which CFS is a larqe and important part) was selected for the t:a.nsplant 
because it contains scme of the best mcose habitat in C:Clorado. '?he present 
moose population in North Park is estimated at 450 to 500 includinq 120 to 140 
in the Colorado State Forest (CSF). Preferred habitat is primarily willow 
bottcms fSalJ.:Z spp.) su:rounded by lcdqepole pine (l'inus c:oni:or:a), Enqlemann 
spruce (l'ic:ea englemana.il) and aspen (l'opulus tramulo.idas) fores~s. Moose 
huntinq in Ncrth Park was initiated on a ve:y limited scale in 1985, and the 
number of licenses issued was substantially inc::eased from 7 in 1991, ta 62 in 
I992, and ll.O in 1993, 1:o c:ant.~l a growinq papul.atian. Poachinq is a major 
manac;amant problem. Mease Yiawinq has became a popular acti.vit-/ and tcqether 
with lmntinq have much pctanti.al to banef it the econcmy of Jackson COUnty by 
att:ac:t:inq hunters and others who want to see and phctcqraph moase. At the 
present time manaqement plans to maintain the Horth Parle moose pcpulaton, the 
lUCJ&st in the state, at currant levels until ccmpletion of a ccoperatively 
funded state and federal land manaqement aqenc:y study to evaluate impacts of 
mccse and livestock browsinq on willow habitat. Proteccion of moose habitat 
th:ouqh proper manaqement of livestock grazing, logging, and land development 
in and around the CSi' is critical to perpetuation of the mccse population. 

Historically moose ware :are in COlo:ado (Lachleitnm: 1969). Durinq the 1800s 
and •arly 1:C mi.d-1900s scatt:and an;mais were infrequently obsenad or ki.l.1ed 
in DOrthc:an.t:al. and northwestm:n Colorado (Wu:en 1942, Bailey 1944). 

After ccnsidm:able discussion with the public:, private landowners and land 
managammre: agencies, 12 moose (Alc:as alaes slJi.ras:i.) wm:e t:ansplan1:ed in 1978 
&cm 1:ha Horth Slope of the Unii:a Mountains in Ut:ah ta Horth Park~ COlm:ado. 
'?ha :el.aasa sii:a was the I1linais llivar area app:oximat:ely 8 miles southeast 
of Rand, in Jackson eomity. ~lva more mcasa ware t::ansplantad to 1:JU.s sama 
sita f:cm Grand '?a1:c11 RatJ.cnal Park, Wyeminq in 1979. The east and scutheast 
sides of llorth Parle, of which the Colorado State Porest makes up a larqe and 
important pare, was selected for the moose raintrcduction because the area 
supports scma of 1:he bast moose habitat in C:Olcra.do. Details af these 
i::ansplant:s, nec;oti.ati.ons pracaading them, and initial l:SSUlts have been 
dasc::lbad by Duvall and Schconveld ( 1988) • Movements of moose immediately 
following tha North Park transplants were dasc::ibed by llowlin (1985). 

!'ollowinq the Korth Park raint:ccmc:tions there were 2 men mcosa t::ansplants 
1:C COlorado. ~lva mcasa were t:ansplanted in 1987 frcm Grand Taton lfaticnal. 
Parle, Wycminq, to the Laramie River area in Larimer c:cunty, COlo:ado. Durinq 
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December 1991, January 1992, and January 1993, 106 moose were transplanted 
from No~h Park, northeast Utah, and southwes~ern Wyominq to the upper R.io 
Grande River basin near Creede, Mineral County, Colorado (Olter.nan et al. 
1994). 

c:t1RRmr.r ONGOING MOOSE RESEARCH m HORD PA.RX 

Since 1991 to the present (March, 1995) a moose research projec: has been in 
prog:ess by CClorado Division of Wildlife to deter.nine moose siqhta.bility 
during aeria1 counts, heme ranqe si:e, migration routes and ra~es of 
amig:ation out of North Park, mortality rates and causes, and habitat 
selection. A total of 71 mcose were captured and radio-collared in the east 
and southeast portions of North Park. These have been monitored for up to 3 
years by radio-t:ackinq at appreximately 2-week intervals mcsi:ly by aircraft. 
Much of the follcwinq information presented herein is based on f indinqs frcm 
that study. 

2 

In January 1994, the mcose population in North Park was estimated at 450 to 
525 animals based on heliccpt:E" counts adjusted for SS!l siqhta.bility. 
Approximately 27'5 (120 - 140 moose) occurred in Game Managemem: Uni.t 6 (the 
C:Olorado State l'orest) and approximately 56'5 (250 - 295 moose) occ:u::ed in 
Game Manaqement Unit 171 (1:ha area hetween lliqhways 14 and 125). Bull/cow (73 
bulls/100 cows and calf/caw (56.calves/100 ccws) :atias observed in Korth Park 
we:a similar to those reported f o: a hunted Shi:as mcasa population in 
scuthaastaci Idaho da:inq a 7 yea: pa:icd (Ritchie 1978). 

'?ha aast and southeast sides of North Pa:k support: extensive willow (Sa..J.bz 
spp.) bcttcms sur:ounded by fo:ests of p:imm:ily lcdgepcle pine (.Pi.Zlrzs 
c:cnt:on:a), Enqlemann sp:uce (.P.ic:aa anglemazm.ii) and aspen (.Populus 
:rumloides). This is consida:ed excellent moose habitat, similar ta that 
:apo:t:ad fo: Jackson Hole, Wyaminq, by Houston (1968). 

Hcosa feed heavily on willow 'thrcuqhout the !88r1 and use willow and pine and 
sp:uce fo:asts fa: hidinq caver. Hain willow species in llm:th Pa:k a:e s. 
geyerj.ana, s. mcm'C.ic:ola, s: boot:hii, s. c:frummozJd.iana, s. glani.:fol.1.a, and s. 
vcUil. Aspen is also a p:efm::ed forage plant. Elevations :anCJS f:cm 
app:aximataly 2,400 to 4,000 m in Horth Pa:k maose habitats. During winter 
mast mccsa moVe to lowe: elevations whe:a sncw depth is lass than 4 f aatr and 
occapy willow den,; natad :iparian habi'ta't;S o: nearby lodgap?la pine. fo:asts. 
Winta: tampa:atu:es iD those habitats may be as low as -100 1:a -4o°!'. 

IUqh importanc:a of mcosa habitat p:ovided by the C:Clo:ado St:ata Fo:ast and 
adjacent area is illust:atad in l'iq. l. which shows that mcosa use the willow 
bottcma of ~a Hichiqan Riva: and Canadian liver system heavily tlu:ouqhout the 
?GU'· Sixt:y-ona pe:cant of the yaa:lona locations (:Piq. 1.) wa:a in willow 
veqatation. Another 34'5 ware in matm:a Jdgapola pine but al.mast always 
J:alatively close to a stand of willcws. .. consida: the Michigan Riva: system 
upst:aam f:cm about 2 miles balcw Roffsinqa:1 s '?lU:ee Rivers Ranch Beadquareers 
upst--aam = i1:s headwaters and tha canadian Rive: system &cm Naffsizlc;e:1 s 
canadian Riva: Ranch lleadqaarta:s upstream to its headwaters to 1'a yearloDCJ 
c=itic:al mcosa habl.tat. The heme ranges cf mast individual radio-collared 
meas• enccmpassad much of uppe: Hichiqan and uppe: canadian live: system uaa. 
Individual animals move bac:k and fo:th between Gama Management UnJ.ts 6 and 171 

( 
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Game Manaqement Units 6 and 171 contai.~ the highest moose populations and bes~ 
moose habitat in Colorado. ~e wi1low-ladgepole pine habitat iA the upper 
Michigan amt upper C3nadial1 liver systems (Pig. 2.) is critical far the 
Su:Tival of the moose populat:Lon in the Gould and COlorada State Forest area. 

ECONOMIC AHD RE~IOHAL VllLtJES OP MOOSE IN HORD PARX 

MOOSE inmnNG 

Huntinq beqan in Herth Park in 1985 after the population grew larc;e enouqh to 
sustain a small harvest. 'ro date except for a ve:y few licenses issued in the 
Laramie RiveJ: area in 1993 and 1994, all Colorado moose huntinq has been 
confined to North Park. Seven or fewer licenses were issued each year throuqh 
1991 (Table 1). In 1992, it became necessary to increase the number of 
pm:mits 811Dstantially to control the population which had reached levels 
aqreed upon with local residents and land manaqement aqencies when moose were 
transplantacl to the area. Sixty-two licenses were issued in 1992. Another 
ralat:.valy large increase in licenses issued (110 licenses) occurred in 1993, 
and 110 were issued in 1994. In addition to these increases in license 
num=ers S moose were transplanted frcm North Park to Creede in 1991-92 and 46 
more were transplanted in 1992-93. 

Tabla 1. lluntinq season dates and st--.-uc:ture for mcose in COlora.dc. 

1985 s antlered licenses issued for Borth Parle. lfovembar 16 th:ouqh 24. 

1986 3 antlered licenses issued for Horth Park. November 15 th:ouqh 23. 

1987 3 antlered licenses issued for North Park. November 14 - 22. 

1988 3 antlered licenses issued for North Park. Ncvembar 14 - 29. 

1989 s antlered licenses issued for Borth Park. Hovembar 13 - 28. 

1990 S antlered licenses issued for Horth Park. November 12 - 27. 

1991 7 antlered licenses issued ~or ?lorth Park. Rovember 10 - 25. 

1992 62 licanses issued for Bor-h Park. (32 antlered, 30 antlerless). 
November 14 - 29. 

1993 110 licenses issued for ?forth Park: (48 antlered 62 antlerlass) 
&:chary: Septambar 7 - 26; 
Hu::laloaclinq rifle: September 11 - 19); 
Regular rifle: ac:t:=ar 16 - 20; 

Oct:cbar 23 - 3; 
?fovambar 6 - 14. 

-:. 1993 4 a.ntlarad licenses issued for Laramie liver: same dates as for Horth 
Parle dw:incJ 1993. 

Prior to 1993 tha COlorado mcose huntinq season ran for approximately 2 weeks 
clurinq the last half of November. In 1993, mcose license applicants cculd 



Kuf eld 4 

choose, on their appllcation, one of 5 huntinq seasons. Season choices are 
shown in TaDle l. These 5 seasons corresponded to the established huntinq 
seasons for deer (Odoc:oileus hemionus and o. virgi.Jti.anus), and elk (Cervus 
elap.hus) • It allowed hunters flexibility in choosinq the time of year to hunt 
and allowed them to combine their hunt for moose, deer, and elk if desired. 
comments on followup questionaires indicated this new season S1:r~cture was 
well received by moose hunters. Colorado moose hunters have enjoyed a hiqh 
rate of success. Althouqh few licenses were issued be~ween 1985 and 1991 
hun~er success was 60% in 1985 and 100% from 1986 throuqh 1991. Even after 
the number of licenses was increased in 1992, 93, and 94 (Fiq. 3) hunter 
success was 92%. The economy of Jackson County is heavily dependent on biq 
and small game hunting. In 1989 deer and elk huntinq contributed 2.S million 
dcllars to the economy of Jackson County (F:eddy et al. 1993). Moose hunting 
will continue to become an increasinqly important economic contributor. 

A major problem in managinq COlorado moose is illeqal harvest (Fiq. 4) • Meese 
are some times mistakenly killed :by elk hunters, poached for meat, er shot and 
lef't:. Illeqal harvest estimates shown in Fiq. 4 are conservative :because they 
represent only known kills. Comparison of leqal harvest by year in Fiq. 3. to 
yearly.illeqal harvest in Pig. 4. suc;qests that illeqal kill may app:oach 50% 
or more of the legal harvest once unreported illeqal kills are considered. 

HCOSZ VIEWI2lG 

In COlorado dw:inq 1991, 997,000 people (residents and non-residents) spent 
7,223,000 days on rac:aaticn trips specifically to view wildlJ.fe (Teisl and 
Southwick 1995). '?hese people spent and estimated $362.2 million in C:Olorado 
for these wildlife viewiDq trips for food, drink, refreshments, lodqinq, 
private t:ansportaticn and other acccmmodations (Teisl and SOUthwick 1995). 
Heese is ona of tha mast popular species sought by wildlife viewers. 
According to Standaqe Acc:m:each (1990) moose ranked 6th out of 32 kinds of 
wildl.ife in popularity by COlorado wildlife watchers. Meese viewinq in Horth 
Puk, where mcose az:a most abundant, has :beccme a popular fm:m of rec::aation. 
This activity has high potential. ta contribute to the aconcmy of Jackson 
COUnty. The value of maosa as a watchable wildlife species shculd :be a st:onq 
consideration in futu:a moose manaqement plans in and around the COlorado 
St:ata Forest. Recently, leqislation was passed :by the COlorado General 
Assembly designatinq·Walden as the moose viewing capital of COlorado. (See 
attachment A) • This highlights the importance of moose as a watchable species 
which will invariably provide economic benaf its to residents of North Park. 

~Oii WXD Dm lUiD BLZ 

Hula deer in Rort:h Park mainly use habitat 'types other than willow. AccardincJ 
to food habits reported in the literature willow is not an important part of 
tha cliat of mule deer (ltufald and Wallmo 1973). Elle are primarily cp:azers 
rathar than browsers and willcws ara only eaten to any great extant by elk 
dw:ing winter (Xufald 1973) • Sinca moose have the abilit.y to move freely in 
snow dapi:hs excaedi.nc; l m and naed cold temperatures f cr thm:moragulation they 
generally winter at much higher elevations than deer and alk. Thus, . 
ccmpatition batween mccse, mule dear, and elk in North Park is minimal. 
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cattle use willow bottoms f:equented by moose mainly during summer and early 
fall. They eat mostly grasses and sedqes tha1: occur beneath the willows, 
although they do eat some willow foraqe. Due to the rapid rate of increase in 
the Nort.'l Park moose population the need for studies to evaluate impacts of 
moose and livestock brcwsinq on willows has been expressed by the o.s. Forest 
Service. A cooperative study involving the o.s. Forest Service, COlorado 
Division and Wildlife and a major university has been proposed and designed. 
However, to da-ce, fundinq for tha1: S'Cudy has not been made available. 

LOGGIHG 

In the boraal forest reqion of north-central Ontario moose were found to be 
st::onqly associated with standinq timber. Moose densities were higher in 
la.rqer blocks of stanclinq timber le~ after lcgqinq (0.7 Jmr) than in smaller 
leave blocks, and leave blocks greater than S. O Jmr had hiqher densities of 
moose than medium si:ad leave blocks (Eason 1989). '?he reason given was lack 
of cover in logged areas and improved access for hunters due to ccnst:uction 
of logginq :oads. Durinq the Ncr-..h Park moose study we have also found that 
mccse :elate st:onqly to standing, mature timber and tend to avoid clearcuts. 
Lass than l' of the 838 locations of 24 radio-collared mccse relocated at 2-
waek intervals over a 2-year period in the COlorado State Forest - Gould area 
ware in c:laarcuts, while 34~ were in mature lodgepole pine. In some areas 
such as 110:theastm:n Minnesota (Peek e1: al. 1976) and Maine (Manthey 1984), 
where ha:dwcod brcwsa production increased as a result cf opening the canopy 
inc:nasad mcosa use was observed in c:learcuts. However, clearcuts in 
lcdqapole pina and spruce forests of North Park dci not :esult in imprcved 
mcose faraqa conclitians and they are open and davoicl of cover. ~us, there is 
a need 1:0 maintain a mosaic of relatively larqe patches of uncut, ma't:Ure 
timber durinq lcqginq operations in order to maintain the mcose population. 
~se uncut patches should lle adjacent to patches of willow. 

Development c:an influence mcosa populations in 2 major ways. (l) The main 
habitat types used ))y moose in the Tic:inity of the COlorado State Porest: 
(willows and lcdqapola pina)·c:ould ba converted to residential and comme=ial 
davalopmmrt:s. (2) Inc:aasad lmman activity as a result of d8T&lopmant can 
cause moose to laava the area assuminq habitats elsewhere could acccmmcdata 
them. If moose haDitats elsewhere ware at car:yinq capacity than displac:ecl 
anjmals wauld hava nowhere to go. In either case (1 or 2) the population 
wcul.d dac:liDa to the laval at which the reduced available ha.bi.tat c:aul.d 
suppa:t it. In Elk Island Baticnal Park, Alberta (Perguscn and Xaith 1982) 
c:oss-count--y ski.inc; ~lwmcad the general ovm:wintar dist:ribuuon of mcose 
in that 1:.hay 1:endacl to move away f:om areas near heavily-used t:ails durinq 
~ ski season (Janua:y-Harch). Hean et al. (1982) and Preddy at al. (1986) 
:&ported that bainq approached 1'y people on f aot or on snawmobiles caused 
whita-tailad and mule deer to expend mere energy than 1:.hay would othm:wisa at 
a t:ima of year when they were under maximam stress due to cold weather and 
deep sncw and when thay should lla c:cnse:vinq energy. It is likely that 1:hesa 
same influanc:as affac:t moose in a similar manner to deer. Hyi:ten and Kait:h 
(1981) rapo:tact that mcasa were locat:ad farther from human clisturbanca 1:han 
expactad in a :andcm d.ist:rihuti.on. Rolley and Keith (1980) :aport:acl that 4-
whael dri'Ta Tahiclas, SDCWllODilas and 1::ail bike ac:ti.vity within 250 m of 
maase may cause them to leave an area. Inc::eased development can alsa c::aata 
c:cdlic::s batwaan humans and mcasa such as maose-autcmcbile c:allisions 
(Hc:Danald 1991), and cilzect conf:ant:aticns between moose and people. 
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MOOSE DAMAGE ~O AGRI~ 

Prior tc the oriqinal transplant of moose to North Park concern was expressed 
by local ranchers that moose wculd damage their haystacks and fences. To date 
there have been very few complaints of moose damage. Unless haystacks are 
unproteC:ed and in close proximity to willow habitat moose qenerally de net 
bo'C!ler them. Moose simply jump over bar!)ed wire fences without touchinq them. 
Baysi:acks near willow b01:tcms should be prote~ed by panelling if they are 
at-=:a~ing moose. 

COHCLUSIDRS 

Since willcw bottoms and adjacent lodgepole pine, spruce, and aspen forests in 
the Michiqan and canadian river drainages in and near the CSF constitute scme 
of the bast mcosa habitat in C:Olorado and support the highest mcose population 
in the sta.ta, it is ext--emely important that this habitat be protected and 
that other uses such as livestcck gra:inq, logqinq, and land development be 
manaqed in a manner that causes mjnjmal impacts to the moose population. 

It is important that moose numbers and habitat impacts be monitored and 
populations carefully controlled to keep them in balance with their habitat. 

Hoose huntinq and viewing have much potential to benefit the economy of 
Jaclcson County by att:ac:t:ing hunters and others who want to see and photograph 
moose. irhesa activities should be encouraqed as much as possible, but not ta 
exceed tha point where tco mac:h activity adversely affects the moose 
population or its habii:at. 

The problem of illeqal kill mast ba addressed and solutions found. '?his would 
a.llcw inc:aasad opport:mli.ty for leqal hunters to harvest moose, and would 
provide fer mere accurate asdmat:as of moose mortal.ity rates needed to 
properly manaqa the population. 
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FIGURES 

Fig. l . Yearlong locations of 24 radio-collared moose during a 2-year period, 
December 7, 1991 thru December 31, 1993. There were 838 to~al locations, 
Moose were ca'Ptured in the Gould and Colorado State Forest area. Thev were 
relocated at ~out 2-week intervals during the 2-year period. · 

Fig. 2. Critical moose habitat on the Colorado State Forest and Vicinity. 

Fig. 3. Moose legally harvested in Colorado, 1985-93. All were harvested in 
Nor+-..h Park except that in 1993, 4 were harvested in the Laramie River area. 

Fig. 4. Moose illegally killed in Colorado, 1985-93. 

Table l. Hunting season dates and structure for moose in COlorado. 
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Rcc~y M::.;.":~ News - Sat. Ao:-.: S. :.995 - ~----~- --· .... · . . . . . . . ... 

·5enate votes 
to call Walden 
moose capital 
By John Sanko 
Rtx:iq .~forUlllZin. Vera OzpirDI Bzurau 

If the Colorado House agrees. 
it's official. 

Walden. the seat oi Jackson 
County, in north-central Colorado. 
will be the "moose vie\\ing capi· 
tar of the state. 

The Senate approved the 
"moose viewing.. resolution Fri­
day, but not before colleagues of 
Sen. Dave Wattenbe."g, R·Walden. 
poked a little fun at him for ms SJR 
20. 

Sens. Elsie ~. R-Aurora. and 
Gigi Dennis9 R-PUeblo, said that 
moose are "so ug:lr," there should 
be a 15-minute time limit spent in 
Walden warctringthem. 

Sen. Ray Powers. R..Colorado 
Springs, said "watchable wildlife 
sites 09 should be Set up OD Watten­
berg's ranch. 

Wattenberg said ms resolution 
was just an effmt to boost the 
eamomy. The cammunitr has had 
tough times lately with cmbacks 
in the coal industry and closing of 
a sawmill. He said he hopes the 
resolmion will increase tamism. 

1be Senate agreed. appxuviug 
the resolution on a 32-1 vote with 
only Sen. Pam Weissmann D­
Louisville. votingno. 

Becky Hcnmt:ain Bawa 
Apz:oil a, 1995 

: ~A view ta a maase 
Just as Oenver is about to 

, ·open a new amusement 
.park. faH<s up in ncnnwest­

.: ·em Colorado want you to 
know about U'Jeir a-moose-

. · ··ment paJ1c North Park. 
Sen. JJava Wattenaarg, 

· ··A-Waiden. yesterday won 
-Senate approval. 32·1, of a 
,: .. resofutian designating Wal· 

den as '·ihe maose-Yiewing 
: ~·capitaf .at CoJarada ... 

.--: · The area. Wattenberg ex-
. plained. not anty has a lot at 

· meese but ma has a lot of 
: .wtemJlJoyment. So new ap­
• preaches are being taken to 
:. boast taurtsm. lndudfng 

caflfng attemtan ta the 
.••• watchable wifdJffa. 
, As expected. such a reso· 
~ .. futfan attracted some face-

·uaus amendments. lndud· 
.•. fng one m ban maase 
. :wa1Ching during mating. 

They're already timid. and 
·~th;lt mightmaka 1bem mere 
• ~ t11a ralfanme went. 

: . Voyeurs c:lafe8'Bd it 
•«T- • • 

Denver Pos1: 
April a, 1995 

At:--ac:hmant A. C:Olorado senate vocas 1:o designate Walden, C:Olaz:oado 
as •-:ha Hcasa Viewing capital af C:Clarada•. 
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FIG. 1. Yearlong 

locations of 24 

radio-collared moose 

during a 2-year period 

December 7, 1991 thru 

December 31, 1993 (838 

total locations. Moose 

were captured in the Gould 

a nd Colorado State Forest 

area. They ware relocated 

at ' about 2-week intervals 

during the 2-year p~riod • . 
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Fig . . 2. Willow - lodgepole pine habitat critical for the survival 

of the moose population in the G<>uld and Colorado State Forest areas. 
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