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Executive Summary z Lake Fork Herd z E25

Game Management Unit$6 & 67 Landownership:18% private & 82% Public

Posthunt population size (2015)5650elk Posthunt sex ratio bulls:100 cow) 26.6(modeled)

2001 DAU plan objectiveg000 elk,25 bulls:100 cows

2017(Current)DAU plan objectives6000¢ 7000 elk, 23; 28 bulls:100 cows, gradual change in license allocati
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TheE25elk population willcontinue to be managed under the limited licensing strategfy the
purpose ofprovidng amplehunting opportunitywith low hunter crowdingThe management
alternatives selected in this plan will be used for setting annual license allocafiomaationof primary
alternatives (population sizere made considerin@ H pidit&d licensing purposeublic input,

carrying capacity history, and the influence of secondary alternattudkrétio). Formationof

secondary (bull ratios) and tertiary alternats/éicense allocation strategy details) should consider the



population sizalternatives Bull ratio alternative were formed considering thever-arching E25
strategy to manage for low hunter crowdinigcense allocation strategy was formed based on publi
input and potential impacts on bull ratios.

Objective Alternatives
1: 5000¢ 6000 elk 2015status quQ

: : 2. 6000¢ 7000 elk (18% increa3ePREFERRED AND APPROVED
Population Size

(Primary) 2:6500¢ 7500 elk £5% increasg
3:8000¢ 9000 elk 60%increasé
1: 1823 bulls : 100 cows

Bull Ratio 2: 23¢ 28 bulls: 100 cowsstatus qug PREFERRED AND APPROVED

(Secondary)

3: 28¢ 33 bulls: 100 cows

1: Gradual change in license allocations to meet hefgjectives PREFERED AN
License Allocation APPROVED
Strategy Tertiary)

2: Rapid change in license allocations to neeid objectives

Desires of hunters were characterized through extensive public input gathering. Two preliminary and
three primary surveys with extensive questioning were conduciethunter opinionsAmong the three
primary surveysnd their respective targeted audiencdsw substantiatifferences in hunter desires
exist

Several issuesutside of hunter desiresnfluence the carrying capacity of the landscap&25

Approximately 25% of the total forest canopy (50% of all spfitderest communities) has been

impacted by a spruce beetle daff. It is anticipated that forage availability will increase on elk summer
range as a result. Landscape health was poor in the late 1990s and early 2000s following high population
sizesof elk, mule deer, and livestochs a esponse, CPW decreaseld and mule deer populatiosizes

by 50% Concerns of degradation to Gunnison Sggause habitat were also present during high

ungulate abundanceCurrent (>20103urveysindicate thatvegetationhaslikelyrecovered

Concerns exidy CPW staff that elk distribution within E25 is changing in response to spruce beetle,
non-hunting recreationyehicle traffic, ad private landrefuges While these elk distribution issues may
not alwaysbe tied directly tocarying capacity, thability of hunters to encounter elis likely impacted

The population sizalternativeselectedis #2: an approximat#8% increaset¢ 60007000 elk)rom the
2015 posthunt statusquo population sizeThis reflectsa collaborativedesired population size gathered
through extensive polling afurvey and meeting participant$he bull raticselectedis #2: 23 ¢ 28
bulls:100 cows (status quo). This alternative is anticigpptdestrike a balance between hunters who wish
to have opportunity (i.e., hunt frequently), and those hunters wanting lower crowding in the field. The
license allocation strateggelectedis to makea change in population size graduglyternative #1)

rather thanrapidly. This also reflects the desires gatheretbiigh extensive polling of hunters.



This plan was presented to the CPW commission January 12, 2017 and approvedmyitbenmission
March 2, 2017.

Introduction and Purpose

Colorado Parks and Wildlife (CPW) manages wildlife for the use, benefigr@2 @ YSy G 2F /[ 2t 2 N.
peopleandvisitora I Y 3SYSy G 2F o6A3 3IILYS LRLWAFIGAZ2ya Aa 02y
ho2SOGADBSe | LIIINRBEFOKSE Ay gKAOK o0A3 3ILYS IdddzZ | GA2Y
Analysis Unit (DAURAUSs are distinct ggpaphic areas delineated to encompass a herd that has little
spatiotemporal overlap with neighboring herds. Ideally, it is wher@st animals in the herd are born,

live, anddie. A DAU is often divided into several game management units (Gieldistribute hunters

and harvest within the DAU.

The primary purpose of a DAU plan is to establish management objectives pertaiaibgytgame herd.

For DAU E2%he DAU plarestablishesnanagement objectivem terms ofa desirecelk populationsize

range (primary) andex ratio rangg¢secondary)Management objectives established in this plan must

abide bystatutes andpoliciesset forth bythe/ t 2 Q& . A3 DI Y S / {t 3 Swarglc Plan) NHzO (i dzNX
Parks and Wildlife Commission, and the Coloratiie LegislatureE25 is currently designated by the

Colorado Parks and Wildlife Comnussas a totally limited licensanit for providing a lowhunter

crowding opportunity DAU plans atsidentifyand carefully considéssuesand topicsmportant to kg

game managemeniThese issues and topics can be categorized broamdlyelk population dynamics

(pp- 7¢ 16), elk habitat carrying capacitgind distribution(pp. 17¢ 21), andpublic involvemen{pp. 21¢

24, this plan devotes a section to each of s@ocategories.

Thealternativesselected in this plan will drivennualelk license setting decisionhich are designed
to maintain or modulate the elk populaticendmeet theobjectivesestablishedn this plan The plan
alsodescribesadditionalstrategies and technigues that will be used to achieve the herd objectives.

Description of DAU

The E25 DAU is located in southwest Colorado in the southern half of the Gunnison Basin, spanning
Gunnison, Hinsdale, and Saguache counties. It consists af Mamagement Units 66 and 67 (Fiy

and spans 1572 square miles. A complete description of the boundary, topography, and climate, can be
found in Masden (2001A description of the current vegetation can be found in the habitat and carrying
capacity setion below.

Land ownership is dominatd82%)by public lands managed by tBaireau of Land Management
(BLM),United States Forest Service (USNaJional Park Service (NPS), and the state of Colorado
(Colorado Parks and Wildlife / State Land Board).
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E25 Elk Population Dynamics

Population Estimation Methods

Estimating numbers of wild animals over largeg@phic areas is a difficult and approximate science.
Colorado Parks and Wildlife recognizes the difficulties of estimating the size of big game populations as a
challenge in managing populations. The agency utilizes flexible population estimates tnpoiate

the latest technologieavailableand complimenting data sources. As additional years of data are added,
the accuracy of prior year estimates are improved, thus ultimately improving current estimates.

Population estimates are derived from contpuassisted population models that integrate multiple
biological factorssuch asnitial population size, mortality rateseproductive rateshunter harvest
numbers(Steinert et al. 1994), postarvest sex ratigsand wounding loss. Annually, a suite of
biologically plausible modeisconstructed and ranked based on a score that minimizes the difference
between observed and predicted sex ratisitial models of the early 1970s were constructed with ONE
POP software. In the early 1980s, POP Il softwaimplementedBartholow 2000)Post1999,
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spreadsheet models replaced POP II. In 26@®spreadsheet modelasstandardized based on newer
mathematical models (White and Lubow 200B)is continuaprocess of updating the model) allows
past and ctrent estimates of population size to be more accurate, 2) dampens annual variation that
reflectssampling variability, 3) provida better representation of population trend (long term relative
changes in population sizéh addition to annual update®tthe model, a revisioto the modelis made
when aDAUplan is updatedan expanded suite of modeisconstructed and the best model is selected.

Actual counts or extrapolatichased sampling of elk population size are not conducted in E25. Instead
multiple sources of information are gathered duridgaerialelk age/sex classification surveys and 2)

elk harvesimortality surveysThe elk age/sex classification surveys provide an estimate of the number
of males and number of young of the year per 100dés. Bul:100cowsratios include bullg 1 year

of age.Current aegial survey methodologies undestimate the buk:100cowsratio, as larger groups of
animals, primarily represented by females and calvesgagger to detecthan bull groupsHabitat

utilization differences between bulls and cows fiegt complicates the techniqué&iven that bulls have

a lower probability of detection than cows, a sightability factor is incorporated into the model to provide
a more realisticepresentationof the bulls100 cove. This modeledbull ratio estimate is utilized when
making management decisions concerning allocation of licenses.

During the development of population models, the model produces vadagnostic measured his
includes a measure of model parsiny using an information theoretic approach. Model realism is
further diagnosed by examining the various biological parameters derived by the model. Appendix
provides further justifications of model suitabilitggardingspecific biological parameters disurvey
techniques used to gather inpdata.

Finally, anecdotal information gathered from hunter and landowner contacts made by CPW field staff is
considered for model evaluaticand final license allocationgvhile field observations are used to help
groundil NHzi K G KS Y2RStsS AG Aa NBO23ayAT SR GKFG dzaAy3
observations haproduced severely biased resul{§reddy et al. 2004Appendix 1).

Indexed Population Size Objectives

The population objective range dep#gsion the population estimate derived during formation of the
DAU plan. However gpulation modeling is an evolving process whereby modeled estimates can change
over time based on additional data or improved modeling methodol@BW managers have condudte
two major revisions in the E25 population models since the 2001 plase changes ultimately
improved the model, but also resulted éndramatic increasef estimated population size at two points

in time (osthunt 2004 and 2010) (FB). No actions wre taken concerning elk license allocations when
these changes in popuiah estimation methods occurred; an actual populat@range was superficial.
An index can be calculated by examining the difference observed in the published tpmpektimate

for the 2001 DAU plaand the retrospective estimates the size of the2001elk population derived

with the mog recent population mode{July 2016)To account for uncertainty in thifisparity, we
computed the averagdifferencein annual population sizestimates originating from the two models
during1999-2003. Theretrospective estimatesf population sizevere on averaga factor of 1.67 times
higher than whatwvasgenerated angublished on an annual basléthe 2001 established population
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objectiveof 4000 elk wasdjustedretrospectively in accordanceith this67.7% differenceanindexed
objective of~6700elk would be realize¢FFig2). Given this information, th015E25 population igust
under thepopulation objective desired in th2Z001E25 AU plan

Population indexing is a concept that has beatensivelydiscussedbut neverofficiallyimplemented

by CPWIn situations where population models are updated with new datadone annually in E25)

with new parameters that result imore acarate population estimates, an existing DAU Plan could be
modifiedwith a simple amendmeniAsdemonstratedin the 2001¢ 2016 example expressed above,
indexing could be conducted by examining the change in population size of a new population model
compared to the existing moddf.functional changes to the model in the future result in changes in the
population estimate, but not changes in managemeng gopulation objective can be modified with a
short DAU plan amendment.
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Post-hunt Population Size

Pcs_.t-hunt Population Estimate (2016 Post-hunt Population Estimate (published
revised) annually)

DAU Plan Objective (indexed) I DAU Plan Objective (published)

Figure2. Population size trend estimates and corresponding herd management objectives. Current best
estimates (blue) have smoother estimates over estimates published anryaditiw), and are thus more
realistic. DAU plan objectives (solid red lines) of gmd post2001. Indexed objectiglotted red line)s



2001DAU plan objective scaled wifactor of 1.667reflectingretrospective population estimate
updates

Post-hunt Population SizeHistory
Examining the E25 herd retrospectively with the most current population modidatesthat E25
experienced three majgpopulationtrajectories since 1980:

1) 1980¢ 1999 During this periodthe populationslowlygrew, more than doublinthe initial 1980
estimate An average 0837 cow elk wereharvested annuallyrepresentingapproximately 8%
annual harvest of th&J2 LJdzt lcdvsegyidntypréarvest annual estimates)

2) 2000¢20055 dzNAy 3 GKS 1 GS m™dodns@@viide Was pvErobfedtiie SndSf 1 L2 |
considered oveabundant from a landscape health and rangeland conflict standpoint. In 2001,
management of E25 changed in three ways. The first was to intentionally decrease the elk
population size. The second was to rdise population objective size by 25% (3000 to 4000
elk). The third was the implementation of totally limited elk licensedecrease hunter
crowding.Given the published 1999 estimate of 7800 #he populationobjective(4000 elk)pf
the 2001 DAU plawasimplemented to decrease the population sizermsarly50%.From 2000
to 2005,highharvest pressure was placed on coWwke primary method used to reduce the
population was with a large allocation of eithgex licensesApproximatelyd22 cowelk were
harvested annually, representing a 21.7% annual harvest dfdael Jdzf lcawis@ygicde(pre
harvestannualestimates).

3) 2006¢ 2015.1n 2006, eithersex licenses were reduced to only archery seaBased on the
published posthunt population estimates anthe corresponding DAU plan objectives, the
reductions of the prior period had been m&etrospectively, with the revised E25 population
model provided in this plan, along with indexed objectives, it is further confirmed that the 2001
DAU plan populatioobjectivewasreached Population sizevasconsideredsteadyrelative to
the 198@;1999 and 20062005 periodslt is uncertain whether current model projections of
population size, given the recent license allocation strategy, is indicating a growingreasiag
population.Approximately407 cowelk were harvested annually, representing 12.8% of the
L2 LJdzf F A2y Qa O2¢ aS3AYSyilo

Post-hunt Herd Composition History

Bull ratios (bulls per 100 cows)perienced a sharp increase followedabgharpdecline since 197 (Fig.
3). This change inl ratiowas driven by a dramatic shift in timarvest proportion otows andoulls
starting in 19971Fig 4). While other factors were likelyfluential between 1997 and 1999, a large
number of limited eithersex licenses wernesed to bring the E25 populati down the following 6 years.
This decrease was largely attributed to thigh proportion of cows harvestedlring the 2000- 2005
period (Fig4). Manager manipulations to cow harvest is an efficient meansaking dramatic
population size changes, with the least influence on total license allocation nunth#rstsex licensing
strategiesallow a higher success rate, iaallowshuntersto be lessselective Total license numbers are



important to consider wheialancing population objectives amdgintaining the low huntecrowding
status in E25.

During the management period of intentional population decline, the number of bulls encountered for
evely cow encountered was likely hifr hunters despite a declining overall elk population size (Fig.
2). The response of bull ratios to changes in cow harvespgmtion appearedo lag ~4years(Fig. 4.

In more recent historythe bull ratiomay have legled off (20122015). Alternatives posed in this plan
assume that this 4ear stasis will continue under status quo license allocations.

Figure3: Modeled (red) and observed (blue) bull ratio estimates (bulls:100 cows) and corresponding 95%
confidence itervals(blue and red shadinglPrevioudDAU plan objectives (gray) were not published as
ranges, but as a single mpbint objective Objective range iprojected retrospectivelgorresponding to

+/- 15% of the migboint. Annual management decisions consider the modalddatioand running

three-year averagebservedgreen)bull ratio.

Calves per 100 cows measured pbanting season are a measure of reproductive performaQadt
ratios have exhibited a gradual decline in E25 since {B805) The source of this decline is currently
unknown, but may be from disease, predation, climate, and habitat changes. This decline is also
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