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Kenai Wilderness    

UNIMPAIRED??

UNTRAMMELED??

The ecological effects of a rapidly warming climate



✓ Alaska warming 2 ‒ 3 times faster 
than Lower 48

✓ Climate warming effects not 
masked by other human-caused 
drivers of change

✓ Kenai Peninsula may be best 
studied locale in AK outside of high 
Arctic

✓ Nexus of two biomes



Kenai Wilderness

Mystery Hills unit (46K acres)
Dave Spencer unit (187K acres)
Andrew Simons unit (1087K acres)



Kenai National Moose Range established before 
statehood to protect “Giant Kenai Moose”



REFUGE  PURPOSES
1980 ANILCA

➢ conserve fish & wildlife populations and habitats in their 
natural diversity including but not limited to …..

➢ fulfill international fish & wildlife treaty obligations 

➢ ensure water quality and quantity 

➢ opportunities for scientific research, interpretation, EE and 
land management training  

➢ compatible fish & wildlife-oriented recreation



REFUGE  PURPOSES
1980 ANILCA

➢ conserve fish & wildlife populations and habitats in their 
natural diversity including but not limited to …..

fish and wildlife = any member of the animal 
kingdom including without limitation any mammal, 
fish, bird, amphibian, reptile, mollusk, crustacean, 
arthropod or other invertebrate… 



➢ secure an enduring resource of wilderness

➢ protect and preserve wilderness character

➢ leave them unimpaired for future use as wilderness 

1964 Wilderness Act

➢ ensure biological integrity, diversity and environmental 

health

1997 Refuge Improvement Act 

OTHER REFUGE  PURPOSES









http://www.alaskaphotographics.com/photo-96127-09.pl
http://ifw7ken-svr3/KenaiPhotos/Photo.aspx?album=Mammals&photo=Caribou


Alaska’s urban refuge



✓ ~56,000 people in Kenai Peninsula 
Borough

✓ 238,800 acres on 55,000 private 
parcels

✓ 2.2% human population growth
= 1,000 new residents/year
= 1.5 housing units/day

✓ 37 miles of Wilderness along 
175 miles wildland-urban interface 

Rapid parcelization
of non-Federal lands



✓ Snowmachines: closed in alpine tundra 
and closed elsewhere when snow cover is 
inadequate

✓ Aircraft: closed on >137 float-plane 
accessible lakes in Wilderness 

✓ Motorboats: closed in Wilderness canoe 
systems

✓ Prescribed fire: to protect life/property or 
to restore, protect or maintain wilderness 
values 

✓ Hand tools: used to maintain horse-
packing and hiking trails

Stricter management within Kenai Wilderness 



Aggressive restoration outside 
Wilderness to maintain naturalness



Dramatic changes in last 
5 decades in response to 
warming and drying

18

Adageirsdottir et al.1998; Berg et al. 2006,2009; Boucher & Mead 2006; Dial et 
al. 2007,2016; Klein et al. 2005, Rice 1987, VanLooy et al. 2006

– decreasing annual available water (62% loss since 
1968) 

– drying wetlands (6 – 11% per decade)
– receding glaciers (11% surface area, 21m elevation)
+ rising treeline (1m/yr) and shrubline (2.8m/yr)
+ unprecedented SB beetle outbreak (triggered by 2 

consecutive warm summers)



Official fire season now 
April 1 instead of May 1

DeVolder 1999, Schoen et al. 2017

http://www.electricskies.com.au/Galleries/WBelt/WBeltP68.htm




Woody shrub encroachment into 
8000 year old Spagnum peatlands

Berg et al. 2009



47 > 13°C
39 > 15°C
17 > 20°C

Salmon in 47 of 48 non-glacial streams 
experience thermal stress in July 

Maximum temperatures not to  exceed: 
• egg & fry incubation = 13°C 
• spawning areas = 13°C 
• migration routes = 15°C 
• rearing areas = 15°C 
• and not exceed 20°C at any time Mauger 2011



Stream temperatures in 2019 exceeded 2069 
forecasts! 



Eurasian-collared dove*
Redwing*
Jack snipe*
Skylark*
Long-billed murrelet*
Black-tailed godwit*
Northern mockingbird
Spotted towhee
Turkey vulture
Western kingbird
Western meadowlark
Willow flycatcher
Northern wheatear
Western tanager
Yellow-bellied sapsucker
Warbling vireo
Swamp sparrow
Tennessee warbler
Cape May warbler
Nashville warbler
Wilsons’s phalarope
Great egret
Willet
Red-footed booby
Black guillemot
Heerman’s gull
Lesser black-backed gull

✓ Earlier arrival records for 33 species

✓ Later departure records for 38 species 

✓ 27 new species since 2007

Changing migration window in last 
decade

eBird data



Interagency effort to assess 
climate change effects on 
biome distributions











✓Climate envelope modeling using Random 
Forests™

✓A1B scenario decadal averages for 
temperature, precipitation (SNAP) 

✓landcover type with greatest % cover in 
2km pixels 

✓if previous landcover type for each timestep
(2039, 2069, 2099) P >0.5 then stay; if P 
<0.5 then landcover type with highest 
probability 

Forecasting the Kenai Peninsula’s 
landscape through 2100

Magness and Morton 2018



Caribou Hills



SEPT 1985 SEPT 2014







Staudinger et al. (2012). Impacts of Climate Change on Biodiversity, Ecosystems, and Ecosystem Services: Technical 
Input to the 2013 National Climate Assessment  

1900 68 cm, 2.3° C 

1980 73 cm, 3.3° C

2090 84 cm, 6.8° C
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So which species will 
compose novel 
assemblages in the 
dynamic systems?



So which species will 
compose novel 
assemblages in the 
dynamic systems?

The ones that are there 
when its being 
assembled



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



> 138 exotic species of flora (108) and fauna (30) on 
Kenai Peninsula are poised to fill novel assemblages…



The trajectory we’re on:
Human-mediated system with an unknown 
outcome…

Cluster Fly

Earthworms
Pheasant

Spruce bark 

beetle

Coho

http://www.insectimages.org/images/768x512/0758149.jpg




Take away…

✓ Contemporary climate 
warming is human-
driven

✓ Climate change is global 
and knows no bounds

✓ Climate change has 
cascading ecological 
effects

✓What is natural?



2 questions we need to ask 
ourselves….

What’s the risk of doing nothing?

What’s the risk of doing something wrong?

----Rosa Meehan
10 Feb 2010



✓ Kenai Peninsula is already responding to human-driven changing 
warming and forecasted to continue doing so

✓ Latitudinal migration is constrained by isthmus and rainshadow of 
Kenai Mountains

✓ Novel assemblages ≠ simple re-shuffling of native flora and fauna

✓Many exotic species already introduced and more en route 

✓ Does doing nothing result in something more “natural”? Unimpaired?  
Untrammeled?

Doing nothing is really doing something…
just incoherently and haphazardly



CURRENT TRAJECTORY (WILDERNESS)

Could this 
depauperate novel 
system be 
stewarded towards 
one that is more 
diverse?



FOREST

CURRENT TRAJECTORY (WILDERNESS)

BLACK-TAILED DEER

LODGEPOLE PINE

Could this 
depauperate novel 
system be 
stewarded towards 
one that is more 
diverse?



PRESCRIBED FIRE
INTRODUCED GRAZERS

FOREST

GRASS

CURRENT TRAJECTORY (WILDERNESS)

BLACK-TAILED DEER

LODGEPOLE PINE

Could this 
depauperate novel 
system be 
stewarded towards 
one that is more 
diverse?



INTRODUCED GRAZERS

FOREST

GRASS

CURRENT TRAJECTORY (WILDERNESS)

BLACK-TAILED DEER

LODGEPOLE PINE

Could this 
depauperate novel 
system be 
stewarded towards 
one that is more 
diverse?

PRESCRIBED FIRE Klein and Reger 2015



RESIST ACCEPT DIRECT

The RAD Decision Framework

Lynch et al.  2020. Managing for R-A-Dical change: resist, accept, or direct 
ecosystem transformation. Frontiers in Ecology & the Environment 

Thompson et al. 2020. Responding to ecosystem transformation: Resist, 
accept or direct?  Fisheries 



“Ecological interventions 
occurred in 37% of the
wilderness units sampled 
(n ~ 500), with the greatest 
proportion of interventions 
by agency from the 
National Park Service.”



Questions?

mortons4@gci.net
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Thank you for attending!

Please join us for the next 

session in this series.

Preserving the Untrammeled 

and Natural Qualities of 

Wilderness Character

Speaker: James Sippel

Tuesday, August 15, 2020

10:00 am mountain time

See the series announcement 

for registration information if you 

haven't already registered for it.


