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Colockum Background
Management Issues

* Historically... increasing issues with elk
damage to private property

...earlier migration from the WD winter range
...elk herd below population objective
...variable herd productivity (calf.cow ratios)

...chronically low estimates of bull:cow ratios

Actions to Reduce Elk Damage

* Established BGMR to improve WDFW /
community communication on elk issues

* Liberal damage-oriented hunts

* Established a full-time Wildlife Conflict
Damage Specialist position in
Ellensburg

* Active herding & hazing elk from conflict
areas as needed
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Actions to Improve Winter Range

* Purchased Skookumchuck Ranch (17,500 acres)

» Obtained Conservation Easement for PSE Wild
Horse Wind Farm

* Coordinated Resource Management Grazing on
the Skookumchuck

* Implemented WD Winter Range Closure

* Supported Implementation of Colockum Elk
Study to better understand elk movements

e Colockuim ElkeStuay AL

January 2013 o
g %‘
Washington Department of Fish and Wildlife .
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Primary Objectives

-
= QuantifyiSpacesiseland moVeEmeEntsioieolockumicow elk

= AssessidistributionalrelationshipNiresconnectivity)
betweenicorelarearandiParkelGreekelkisub=herds

= Exploreleffectsiofidisturbanceveatherandihabitat
features on'Colockumelkimovementsiand distribution

= Estimate: survival) productivity, andicondition'oficow elk

= Evaluate whether the Whiskey Dick winter access
closure has potential management value
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Elk and Private Land

= Colockum elk have unrestrained access to
private land and agricultural areas M;:blle FOR SALE |

= Complaints have been chronic, but variable

= Elk damage is a source of conflict and
consumes resources (time, S, elk)

= Djvergent opinions on contributing factors

One thought™is*that” disturbance on: public Iand:,_'
(especially- wihtersanditransition  range)*motivates
elkitoseekirefuge.onprivatedand >
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St.udyAD__esign

= 3-yr observational study
= |nitiated Sept 2008

= Geographic subareas
guide elk marking plan

= Subareas — ownership &
winter access

= Observational unit =
individual radioed elk

= Data = GPS collar fixes

Design: Annual
Collar Allocation

¥

» Subsample A = 6-10 elk
= Subsample B = 20 elk
= Subsample C = 20 elk

Draft Product- Subject to Change 5



01/11/2013

GPS Collar Attributes

= High level of accurac
(2-10 m error: typical

= Eliminates intra-anit
sample size limitatic

= Eliminates diurnal'a
weather fix biases

" Discriminates between &

patterns and novel

behavior

* Allows assigning precise = Allows meaningful estimation of
dates to events movement rates, distances
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Handling Procedures ...

g il ;}Q‘L“: . o
%w . %& L o

= Monitor vitals = tooth (ageing) = Ultrasound /BCS

» radiocollaring » Chest girth = Lactation status

= ear tagging = blood sample = injection meds
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Capture operations took ~ 4 hours each.year.

Y

Parke Creek elk were captured and marked
| during mid-September, 2008, 2009, 2010 |

3 VU e 13 Ay

The majority of the elk collared 'were capturedin
early December each year (2008, 2009, 2010)
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. s B
2008-09 7 21 21 49
2009-10 8 19 24 51

2010-11 7 22 22 51
|
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GPS Collar

Parameters
TR

= Seasonal adjuStMENTSIO
schedule S

= 8 fixes perdayi(8=hr
interval)

= ~2,900 fixes possiblelpEr
elk peryear

= Partial collar rotation to!
increase sample of elk™

= Collar: retrieval via both drop-
off technology and recaptures

Draft Product- Subject to Change
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Collar Performance

* 90/95 (95%) collar d;;p!

possible acquiredas'scheduled { 4.,,.« g{ /i
e iy W

* 2/95 (2%) collar drops early

* 1/95 failed to drop; 2 contact
lost

* Across months and years,
mean GPS fix acquisition
success was 97.6%

* Across years, mean GPS fix
success ranged from 99.0%
(Feb) to 95.8% (Aug)

Mean =6.81
Std. Dev. =4.022
N =160

Median = 6)yrs

0 2 4 6 8 10 12 14 16 18 20 22 24
age
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2008 = 91.9%
2009 = 84.3%
2010 =92.7%

% Pregnant

Age (years)

Lactation Rate:
L ate Fall

Overall Rate
= 33.6%

2008 = 27.9%
2009 = 39.2%
2010 =37.5%

% Lactating in early Dec

— - Sept Rate = 73.9%
Age (years) n=23
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Boxplots...

[ ]
@ «——— statistical outliers

25% of observed data

Q

E

g Middle

g 50% of

o [~ observed
data
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Late Fall Body Mass

Lactater
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N(feein — 226.1 (498.6 Ibs)
930 €1 -208.5-223.9

ranee = 170.4 - 270.4 kg
reinee = 375.7-596.2 Ib
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Late Fall Body Condition

28"

Lactater

Body

Condition

Draft Product- Subject to Change

Marginal Means
Llactater
No = +0.41%
Yes= £0.47%

Pregnant
No'= +0.61%
Yes = £0.31%

" ~17% IFBF
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Radiomarked Elk Mortalities

4
2009 =5
3 2010 = 4
2011 =6
3 7 3 . = 2
|/ Best Model: S = 0.9
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Death Cause
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BRSNS \

Movements & Space Use

Total Elk Fixes
n= 417,995
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Draft Product- Subject to Change

= Poorly Defined or NM
Classic Spring Migrator

= Summer Migrator
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Migration Scale:

Distance between Dec-Feb and Jul-Aug Activity Centers

Dist Between Seasonal Ctrs (km)

I
o
1

Xakima Elk:
X =33.9 km
max = 82.6 km

Non-Migrant:'Elk'521"
Group = A .Year = 2010

-

Legend
all_grps_albers_wMigDates
@  <all other values>

obsmo
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® © 000 0 0 0 @ 000
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Minimal Migrant: EIK'626
Group = C Year = 2010 *
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Summer Migrant: EIk 3724 |
Group = B Year = 2011

Legend
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100% -
90% -
80% |

70% |

60% - | ACR
O Powerline
50% - @ Naneum
@ Blewett
40% -
30% -

Percentof Radiomarked Elk by SR

20% -

10%

0% -
GroupA GroupB GroupC

Parke Creek Elk by Wintering Area
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Dec-Feb
Mar-Apr
May-Jun
Jul-Aug

Sep-Nov

Ellkcand
Roads

Perhapsithe most studiediiandscape effectélk
distribution' and habitat use

In general; resultsion landscapes where elk are hunted
have been very consistent... when| possible; elk will
select areas away from open roads

Elk are predictably “refuge-seekers” when faced with
high levels of disturbance/harassment

This does not mean elk will never be near a road

Draft Product- Subject to Change
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Apart from potential effects of roads on elk use of
private land... chronic disturbance of wintering elk may
have energetic and fitness implications

---- Disttoroute =20 m
------- Dist to route = 500 m

= |1 B el ple
RESPONSE

08 |-
06 |-

04|

Probability of response

02

00 |

0 500 1000 1500 2000 3000 3500
Distance to ATV (m)

Fig. 6. Estimated probabilities of flight response by elk asa
function of distance to ATV and distance to closest ATV
route (Dist to route). The bounds around the estimated
probabilities are approximate point-wise 95% limits. The
horizontal line at 5% response is the level below which
responses are similar to those on control days. When elk are
close to routes (20 m) the probability of flight is higher, even
when the ATV is far away (e.g. 1000 m). The response appears
to drop dramatically when there are no routes closer than
500 m. From: Preisler et al. 2006. Statistical methods
for analysing responses of wildlife to human
disturbance. J. Applied Ecology 43:164-172.
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1to 300 301 to 500
Visitation Index

> 500

Figure 1. Fecal glucocorticoid (GC)
concentrations of adult female elk
in the Madison-Firehole-Gibbon re-
gion of Yellowstone National Park
as a function of the daily number
of snowmobiles entering the area.
Because age and snow pack af-
Jfected GC concentrations, ‘the ordi-
nate shows residuals from the re-
gression of GC on age and snow-
water equivalents. Visitation in-
dex gives the number of snowmo-
biles entering the area via West
Yellowstone (see methods).

R
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Open Roads witih
1km Builier

Colockum Winter Range
Access Closure

-~

First Implemented, Feb 1, 2008
= 40,000 acres closed to all motorized vehicles
= Closure period has been Feb 1- Apr 30

Draft Product- Subject to Change
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Draft Product- Subject to Change

* Fixed by individual
Photoperiod (daylength)
Disturbance
Weather (warming?)
Snowline or snowpack
Plant phenology (greenup)

Cumulative days on WR

Physical condition / hormone

01/11/2013
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Draft Product- Subject to Change

NDVI:
Sampling
Strategy

* 16 combined classes
* 28 scenes (6-8 per year)
«~ 2 week intervals, late-Feb to mid-June
« 38,585 sampled NDVI values

classes

T P -
v

By

B
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NDVAS Example

Year = 2009
Class = 500-700'm, medium-highsolar.

T T T T
90 114 128 142 160 170
Day

0.50
700-900m medium-high solar influx
0.45 /
0.40 ———
g/—\
0.35 - =
> = Peak Values \\
2 0.30 2009: May 9 N
o // 2010: May 8 \
Q 0.25 -/ 2011: June 23 N
k] 2012: May 8
o
0 0.20 1/
o —2009
0.15 —2010
—2011
0.10 —o1o
0.05
0.00

75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

Ordinal Day
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EnVironmen

l@ssummeary.

* mid-elev Feb 15 snpwpack:
* mid-elev Apr 15 sf\fo/\Aipack
* mid-elev May 1ﬂs"n'dowpack:
* spring precipitation:

* spring warmth (May 1):

* spring warmth (rate):

« NDVI (Apr 15):

- NDVI (May 15):

« NDVI (daily A):

2010 > 2009=2011=2012
2010=2011=2012 > 2009
2009=2011 > 2010=2012
2011=2012 > 2009=2010
2009=2012 > 2010 > 2011
2009=2010=2012 > 2011
2010=2011 > 2009=2012
2011 > 2010=2012 > 2009
2009=2012 > 2010=2011

NDVI

0.807

0.607

0.407

0.20-|

HI—
-
T
ND!

1.007

0.80

0.60

0.407

0.207

0.00—

Ho
(]

-

é

R
19008

%

T T T T T T T T
50 85 103 117 127 134 159 173

Day

NDVA: rangeland

*ﬁﬁ%% .? % VS. agricultural

700-900 meters, medium-high solar influx

T T T T T T T T
49 88 98 112 126 144 161 175
Day
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Seasonal Road Use

L= Brewton Saddle

= » Sumac Springs
Quilomene
Skookumchuck ——=
Hole-in-the-wall =

Corrals
Pumphh
= . AN

Draft Product- Subject to Change
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: Sept 2009 - May 2010

Corrals Counter

Closure
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Non-Closure Area Counter: Brewton Saddle
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Non-Closure Area Counter: Sumac Springs
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Distance to Open Roads:

Winter Landscape Availability

4000
o 10,000 random pts sampled per area
€ 2500 p pled p Metric (meters)
c WD Closure median 497.0
2.3000
° Non-closure median 840.9
g 2500 WD Closure 75th% 899.0
(5]
2 2000 — Non-closure 75th% 1474.5
o
51500 _
8 1000 Xg = 623.4m
©
% 500 =
2 ° Xc = 985.7 m

0
: | P < 0.001
rand_B rand_C
Class
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Elk Use Relative torDistance-to-Roads

WD Closure Elk Non-Closure Elk
2500 . . s 40004
g 2250 H 2 3500
2 2000 g’-sooo
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1750 s ;

& 1500 @ 25007
< ©

21250 £ 2000
E 1000 2

< £ 1500
8 750 =

§ 8 1000~
3 500 g

9 250 B 9007
a

0 o

T T T T T T T T T T T T
1 2 3 4 5 6 1 2 3 4 5 6
Month Month

& Distinct directional movement connecting an
individual’s winter home range with their summer-
fall home range... continuing until cessation of
consistent directional movement”
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sSpring Migration

T T
2010 2011
Year

9
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Ran
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>
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7 7 7 9

[ [
2009 2010
Year

Draft Product- Subject to Change

2009 May 10

2010 Apr 19

2011 Apr13

2009 Jun 26

2010 Apr 28

May 3

2009 May 3

2010 Apr 14

Apr 2

2009 May 23

2010 Apr 22

2011 Apr 21
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Spring Migration
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WR Last Day minus Migration Day
' i

Days Different from Previous Year

Draft Product- Subject to Change

Last Day on WR

Inter-quartile Range

2009—2010: -13.0 — +3.0
2010—>2011: -2.5 —+23.5
2011—>2012: -9.0 —+12.0

Observed Range

2009—2010: -34 — +16
2010—>2011: -25 — +67
2011—2012: -71—+24
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Spring Migration: GDD

Growing Degree Da

T
2010
Year

2009 0.389

2010 0.404

Draft Product- Subject to Change

2011 0.409
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2009 0.418

2010 0.430

2011 0.405
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Spring Migration

Closure and Non-closure Wintering Elk Pooled

900+m, Med-High
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Fall Migration
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Conclusions...

Most Colockum|cow’ elk'wereninfmodest tormarginal physical condition
entering winter;

Parke Creek elk were spatially’andisocially integrated with core herd elk
but were behaviorally distinctive (temporal movements)

Most Non-Parke Creek: elk were migratory, but scale was typically
modest (Closure wintering elk migrated the furthest)

Parke Creek elk almost exclusively wintered in the WD closure, but
tended to leave slightly earlier in spring than other closure-wintering elk

Closure-wintering elk use was closer to roads than use for non-closure
elk, reflecting the availability of habitat distant from roads

Conclusions...

Closure-wintering elkiappeared torbecomellessisensitive to road effects
during the closure period; not'so for'non-closure wintering elk

The timing of spring movement was highly/variable across elk and years
Spring movement rate of elk peaked in/April'during most years
Closure wintering elk typically left WR before non-closure elk

Parke Creek elk and other Closure-wintering elk often used a transition
range between SR and WR; non-closure elk typically left WR about the
same time they began movement to SR

Most Closure-wintering elk transitioning near Parke Creek did not use
agricultural fields or pastures (but, higher [~20-40%] in 2011)

Draft Product- Subject to Change
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Conclusions...

Variability: in' the timing off spring-movement, suggested’ cues were
different for some individualielk

The timing of' elk leaving the WD! closure was' centered about the
closure ending date only in'2009; in' 2010 and 2011 most elk left before
the closure ended

The timing of elk departure from winter range fit relatively well with
the forage metrics (NDVI), suggesting elk moved in response to plant
community cues (except for very early and/very late elk)

The posted closure was largely effective in eliminating motorized traffic
from the WD winter range during the closure period
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Summary Thoughts

Virtually all western states employ temporary winter access closures
(e.g., Sun River Game Range in MT; Pinedale, WY, BLM closures) to
reduce disturbance to winter concentrations of elk and deer on key
ranges (most are 30-60 days longer than the Whiskey Dick closure).

RMEF (among others) has historically been supportive of temporary
winter range access closures to reduce disturbance of winter
concentrations of elk.

Data for Colockum elk (and Yakima elk) clearly demonstrate that
wintering elk in this region are in marginal physical condition during the
mid-to-late winter period (energy stores are low).

Although the Whiskey Dick closure did not appear to substantially
delay collared elk from moving westward from the core winter range,
few of these elk were detected on developed agriculture; concurrently
spring damage complaints have been reduced.
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