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OUTLINE

e ELK REINTRODUCTION
e PA’s ELK MANAGEMENT AREA
* POPULATION ESTIMATION METHODS
* Aerial Survey
 Radio Collared Elk
 Mark-Recapture Estimate
* Associated Challenges



HISTORICAL DISTRIBUTIONS
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REINTRODUCTIONS...

Number
of Elk

Yellowstone National

L o

County of Release

Comments

All 50 survived

50 Clearfield (25) & Clinton (25
Park, WY/MT SEUELNEE), igtenl(es) transit
Monroe County, )
u. e 22 Monroe (12) & Centre (10) Private reserve
Pennsylvania
Potter (24), C 24),
Yellowstone National otter (24), Cameron ), 100 captured, 5
Park, WY/MT 95 Carbon (24), Forest (10), Blair IR —
’ (7), & Monroe (6)
Wind Cave National
Elk All bull
Park, South Dakota 6 County (6) bulls
Wind Cave National
4 Elk County (4 All bull
Park, South Dakota ounty (4) utls
g @ 1026




= REGENERATION (1915-1928)
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ELK MANAGEMENT AREA (EMA)
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ELK MANAGEMENT AREA (EMA)
Public Land Base >70%
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Avoid Agriculture




HOW MANY ELK?
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AERIAL SURVEY



P68 OBSERVER: Vulcanair




Liquid-cooled IR imaging

On-board augmented reality/integrated GIS mapping
Electro-optical zoom

4-axis gimbal with image stabilization

Laser rangefinder




CAMERAS & SENSORS: MX-10
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Near infrared (NIR): 0.7-1.5 um
Short-wave infrared (SWIR):  1.5-3 um
Mid-wave infrared (MWIR): 3-8 um
Long wave infrared (LWIR):  8-15 um
Far infrared (FIR): 15-100 um
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SURVEY PROVIDES NEAR COMPLETE COVERAGE
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MARK RECAPTURE ESTIMATOR
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Radio collared elk are used in a
mark recapture estimator.
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MARK RECAPTURE ESTIMATOR
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MARK RECAPTURE ESTIMATOR
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MARK RECAPTURE ESTIMATOR
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MARK RECAPTURE ESTIMATOR

Collars Seen/Obs (m)

62%
Detection Rate

Total Collars
(M)



MARK RECAPTURE ESTIMATOR

(il Marked (M) Marked Observed (m
q’ Ae
Total Observed (n)



MARK RECAPTURE ESTIMATOR

1’\7 . (M+1)(n+1) Lincoln Peterson Estimator

C 1 (Chapman et al 1951)

m+1

N m+1)M+1)(n—m)(M —m)
varie = (m+1)2(m+ 2)




Survey data across years are
relatively consistent.
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PA Elk Population Estimates
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MARK RECAPTURE ESTIMATOR

Point |Detection
Year | Collars | Observed | Total Obs | Estimate Rate

2020 39 878 1339 65%
2020/ 60 | 39 | 878 | 1339 | 65%

2021) 78 | 46 | 880 | 1480 | 59%
2023) 116 | 99 | 1092 | 1278 | 85%
2024| 87 | 54 | 935 | 1497 | 62% _




CHALLENGE #1:

DIFFERENTIATING DEER vs. ELK




DIFFERENTIATING DEER vs. ELK
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CHALLENGE #2:

~ POTENTIAL FOR REPEAT/DOUBLE COUNTING
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Esri. NASA NGA USGS, FEMA. Centre County Government, data.pa.gov. Esri. TomTom, Garmin, SafeGraph.



CHALLENGE #2:

~ POTENTIAL FOR REPEAT/DO
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Esri. NASA NGA USGS, FEMA. Centre County Government, data.pa.gov. Esri. TomTom, Garmin, SafeGraph.



OUESTIONS

Jeremy Banfield
Pennsylvania Game Commission - Elk Biologist
WWW.pPQgc.pa.gov



http://www.pgc.pa.gov/
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