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Kenai National Wildlife Refuge has long history 
of moose management
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Allen. 1901. Bull. Amer. 
Mus. Nat. History:143-148
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Andrew Berg killed last 
caribou in 1912
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What’s on the Kenai Peninsula?

Resurrection River, Seward

Sterling Highway, Sterling



Interagency effort to assess 
climate change effects on biome 
and species distributions using 
climate envelope models









By 2100…
✓eastern Kenai and Prince 
Williams Sound remains rainforest 
✓western Kenai converts to 
grasslands from boreal forest



Deforestation of western Kenai with mostly coastal (and 
some alpine) afforestation in PWS by 2069

Hollingsworth et al. 2017



Expected snowpack changes (-20% to +10%) 
through 2069

Littell & McAfee 2017



Most salient landcover trends

✓ Afforestation of alpine tundra

✓ Deforestation of southwestern Kenai Peninsula

✓ Afforestation and reduced snow depth along Prince Williams 
Sound coastline



Climate envelope modeling 
(RandomForest) of species niche

Moose

CaribouSitka Black-tailed Deer

Falk Huettmann (UAF)



Potential distribution in 50 years

Suggested interpretation:
✓ Medium-weak moose models
✓ Decay of classic niche locations
✓ Well distributed to less so, particularly 

on Kenai Peninsula
✓ Spatial shift inland and northward

1971-2010

2069 (decadal mean)



Suggested interpretation:
✓ General decay of the classic niche
✓ Poor distribution to worse
✓ Spatial shift northward and into some 

higher elevations

2069 (decadal mean)

Potential distribution in 50 years

1971-2010

http://ifw7ken-svr3/KenaiPhotos/Photo.aspx?album=Mammals&photo=Caribou


Suggested interpretation:
✓ decay of classic niche core (coastal)
✓ Spatial shift northward and higher elevations
✓ Although reduced potential niche, realized 

niche is likely to increase on Kenai Peninsula

2069 (decadal mean)

Potential distribution in 50 years

1971-2010



Message from climate envelope models

✓ Realized niche is a small subset of potential climate 
niche 

✓ Expect expanding distribution northward and 
towards higher elevations (inland)

✓ Caribou and deer do not overlap

✓Moose are widely but patchily distributed, 
sympatric with deer in coastal areas and caribou in 
western Kenai Peninsula



Forecasted change

Response:  + = INCREASE,- = DECREASE, ? = UNCERTAIN, 0 = NO CHANGE

Moose 
(n ~ 10,000)

Caribou
(n ~ 1,000)

Sitka black-tailed 
deer

(n ~ 20,000)

Distribution Abundance Distribution Abundance Distribution Abundance

BEST GUESS (assumes no unexpected change in 
mechanistic drivers)

- + - - + +

Higher temperatures ? ? ? ? ? ?
Glacial retreat 0 0 + 0 0 -
Decreased snow depth 
(particularly at lower elevations)

- - 0 + + +

Increased fire frequency and intensity on western 
Kenai Peninsula

0 + 0 - 0 0

Increased activity of spruce bark beetle and other 
forest defoliators

? ? 0 - ? ?

Afforestation of alpine tundra + + - - + 0
Deforestation of southwest Kenai Peninsula - - 0 0 0 0
Afforestation of coastline + ? 0 0 + +
Increased richness and abundance of terrestrial 
exotic invasive plants

? ? 0 - ? ?

New wildlife diseases (brucellosis, CWD, winter tick, 
meningeal worm) 

0 - 0 - 0 -



Cook Inlet

Prince William 
Sound

10-mile wide isthmus is a 
migration barrier

Wilson et al. 2015

Tomasik and Cook 2005

Jackson et al. 2008
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General Season
Harvest

Moose/Vehicle
Collisions

Vehicle collisions kill as many moose 
as harvested by hunters (~250 per year)





Kenai Lowland Caribou Herd





✓ 2012 - 1st confirmed 
moose in Alberta

✓ 2018 - positive in 12% 
of 4,222 mule deer

✓ 2018 – positive in 2.3% 
of 3,070 white-tailed 
deer

Chronic Wasting Disease (CWD) 
is not that far away…



Winter tick (Dermacentor 
albipictus) is closer…

✓ Not in AK but on moose, 
caribou and deer in Yukon, 
Alberta, NWT, BC

✓ Can survive in Fairbanks and 
Palmer

✓ Brown dog tick*, American 
dog tick, Rocky Mountain 
wood tick, lone star tick, wood 
tick, deer tick, Pacific coast 
tick, iguana tick 

✓ Rocky Mountain spotted fever, 
tick paralysis, Lyme disease, 
Q-fever, tularemia 



Mycoplasma ovipneumoniae (MOVI) 
is already here…

✓ present in mountain 
goats and Dall sheep in 
Wrangells and Kenai 
Mountains

✓ 4% of 1,500 domestic 
sheep and goats in AK



https://www.treesearch.fs.fed.us/pubs/54139

✓ Current distributions artifacts of 
glacial history and 20th century 
translocation and reintroduction

✓ Moose increase due to continued 
colonization of PWS, afforestation of 
Kenai lowlands and alpine tundra, and 
increasing fires on western peninsula

✓ Caribou decrease to afforestation of 
alpine tundra

✓ Sitka deer increase due to declining 
snow depths along coast and dispersal 
onto peninsula

✓ In longer term, uncertainty increases 
due to interactions between novel 
pathogens with changing ecological 
drivers 


