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Kachemak Bay SP
77 \Wildemess Area

I Kenai Fjords NP

B Kenal NWR
I Chugach NF




20 30
) Kilometers

M Black spruce
I White spruce
I Black/White spruce
1 Sitka spruce
I White/Lutz/Sitka spruce
W Mountain hemlock
I Mixed conifer
Aspen
Paper birch

Black cottonwood (balsam poplar)

% Mixed deciduous

I Mixed forest

0 Alder

B Willow
Alder/Willow
Other shrub
Herbaceous

Kenai Peninsula Land Cover

Alpine - lichen
0 Alpine - herbaceous
M Alpine - scrub
M Moss
Peatland - herbaceous
Peatland - shrub
[ Halophytic wetland
M Stream
W Lake
M Estuarine
Snowllce
Sparsely vegetated
I Barren
" Barren - wet
Il Rock
W Urban/Cultural
I Disturbed




Median
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MOOSE POPULATION ESTIMATES FROM AERIAL SURVEYS

YEAR

15A

80% C.1.

15B

80% C.1I.

15C

95% C.1.

1964

4436

3458-5413

2307

1578-3036,

1965

4412

3473-5351]

3162

2254-4069

1966

3849

3253-4446

3314

2587-4041

1967

4082

3217-4946

2689

2003-3375

1968

1969

1970

1971

5298

4371-6224

2537

1869-3206

1972

1973

4516

3515-5518]

1224

812-1637|

1974

3197,

2585-3810

1692

1153-2231]

1975

2175

1615-2734

1182

702-1662

1976

2831

2277-3386

1018

719-1318

1977

1978

1979

2589

1959-3220

850

533-1167|

1980

1981

1982

4352

3267-5437]

1024

710-1338

1983

1984

1985

1986

1987

2702

2440-2963

1988

1989

1990

3432

3114-3750

1039

715-1363

1991

1992

2079

1424-2734

1993

1994

1995

1780

1543-2017|

1996

942

794-1091

1997

1998

1999

2000

2001

2080

958

2002

2981

2508-3454

2003

2004

2005

2006

2007

2008

1670

1497-1843

2009

2010

2195

1918-2472)

2011

2012

2013

3204

2554-3855

~6,000 moose in GMU 15
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I iicFice 1708 - 1799
— Highway
Road
Chugach Natwnal Forest
Kenai Fjords National Park
Kenat Natonal Widite Refuge

18t century

1741 Russians
1778 English



19t" century

Il wicFire 1800 - 1899
3 — Highway
¥ - -
Chugach National Forest
25 (h Kensi Fjeeds National Park
IMiles Kenai Natonal Widiie Refuge
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B wicFice 1900 - 1909
— Highway

Road
Cnugach Natonal Forest
Kenai Fjords National Park

Kena Natonal Wiidise Refuge
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Kenai

1907

Iver

1903 - Cannery, Kasilof R



Il wicFice 1910 - 1919
— Highway
Road
Chugach Natonal Forest
Kenai Fjords National Park
Kenal Natonal Widise Refuge

Extirpated ~1915



i Peninsula
1910

Kena

Circa

v'No roads, Seward railroad 1903

v'post-1898 Gold Rush

v'few towns, fishcamps, native

IIETEN
v'Chugach National Forest in 1909
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I wiicFire 1920 - 1929
— Highway
Road
Cnugach Natonal Forest
Kenai Fjords National Park
Kena: Natonal Widise Refuge




Late 1920s - Tustumena Bench

Late 1920s - Kasilof River




Homer 1930




B WilcFice 1940 - 1949
— Highway

Road

Chugach National Forest
Kenai Flords National Park

Kena: National Widite Refuge
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t U.S. DEPASTHENT OF THE INTERIOR
| BORCAU OF SCORT FISHERIES AND WILOLIFE
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KENAI
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Kenai National Moose Range

Headquarters

1941

B 8N

Servicing Grummsn N705
efter patrol rlight
Sand Point, Alasia
Summer 1953




s &

I wiicFire 1950 - 1959
— Highway
Road
Cnugach Natwnal Forest
Kenai Fjoeds National Park
Kenai Natonal Widite Retuge

City of Kenai 1950s
population 150



Discovery Well 1957
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Road
Kenai NWR Boundary

o 1941




L 2

1964

3 townships removed to create 6
mile-wide Sterling development
corridor

boundary pulled back from Cook
Inlet (future WUI)

1.8 million acres

Road
Kenai NWR Boundary
o 1964

[rum——
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e Than 7,400 Moose
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ing daylight hours when moose

ave feeding iy the open meadows

ost cows had single calves: a
few twins and one sct of triplets
wns obhserved,

A new method has been used
the gast two years in making the
winter moose population trend
counts. The Moose Runpge i di-
vided into square-mile plots, A
percentage of these plots are
then thoroughly covered by aer-
ial _observers and the moose in
eagh plot are tallied. By s
miding these findings to det

sis, the total
can Jbe determined.
This year's surveys indicated
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KENAI, ALASKA
MAY - AUGUST TEMP Mean 51.5°F

DEGREES -F

Mean 49.8°F

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 () = =
AVAILABLE WATER (P - PET) 58 /0 deCIIne In .
avallable water since
1968 drought

Mean 5.8 inchesl/yr

INCHES OF WATER

Drought begins 1968 Mean 2.0 inches/yr

Potential evapotranspiration (PET) is calculated from monthly temperatures by the Thomthwalte-Mather mathod

DROUGHT INDEX Mean 0.55

Mean -1.04

40
s | ANNUAL PRECIPITATION

30 Mean 20.2 inches/yr
25

20

INCHES OF WATER

15

" Mean 17.9 inches/yr

I
1930 1035 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 ©
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24 Anchorage Dally Times Thursday, May 5, 1968

State Puts More Caribou

Anothorsteplnlhen-esub-
of ‘caribou on the
Peninsula was made
when 29 animals were
at Watson Lake, 12 mil
f Sterling.

!‘g
FEF

°E

from the Nelchina Terd at Chis-

Depart-
:mt of Fish and Game report-

Under the guidance of Terry
McGowan, biologist in charge of
caribou studies, 26 cows and 3

bulls were released. Eleven of
Us!ngbd!coptq-n.m-goak
craft and franquiliing drugs,
the animals wers delivered to

carlbou were captured ) diti

]

* degrees while the temperature

ings of animals from the first,
transplant,” he sald, “and be.!
cawesemﬂofthamm

Because the exposed parts of
its legs contain bloodless ten-
dons, the chickadea need not be
concerned  about freezing its
feet. On a cold day its body
temperature might register 100

of its legs are down arcund 30
degrees.

travel, food, clothing and gear.||

Ouihunmhd

bo on the
11900's, McGowan said the shrink-

%
:

spend 3
1.5 billion a year, most of it for

Kenal
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WA ey
Headquarters
Kenai
National
Wildlife

Refuge

WILDLINE SERVICE

¢ THE INTENOR

B wicFice 1980 - 1989
— Highway

Road

Chnugach Natonal Forest

Kenai Fjords National Park

Kenal Natonal Widise Refuge




1985 Comprehensive
Conservation Plan

> 1980 ANILCA established KENWR and 1.3 million-
acre Kenai Wilderness

» Wildland fire use is allowed on 97% of the Refuge

» Prescribed fire is in Wilderness
(68% of Refuge)

» Moderate program of habitat manipulation (prescribed
burning, clear cut, or mechanical means) in forests to
maintain/enhance diversity

|
National
Wildlife
Refuge

Final

Comprehensive
Conservation
Plan

Environmental
Impact
Statement

\itderness
Review




"'A' QN‘()."’;. . ! ‘ by . .‘ 914 : '. ”‘ :g\:.‘;‘“,;mx! .
; : & . \\-‘:'&v h ‘“.&\.‘7"‘ % H1' ) 12 :
X 5 Mt 5‘ 3 ..ﬁ-’ oAl

I k'Y
N, e e d

o P Ay

. NS At
v R
| )

oy TR

) ~

» ; S g e (! A T A o\ ‘ 2 : #d Live Roots

o
\
7 K
i ¥ "
» R e
L L P
o :
. it
A
Y. 5 s {
c - v L
e 4 ¢
" | 3
/ R W

A v
LSO
A - YOO Y
M J RS
ey
M P S

Oldest stems
are 32 years

10 20 30
Apparent Age of Shrubs (Years)



1990s

1996 Hidden Creek

1991 Pothole Lake

1994 Windy Point

1996 Crooked Creek







Distribution of Sitka, Lutz and White Spruce

Lutz pheotypic component

- PercentSitka
|| Percentwnite
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2005 Irish Channel

2000s

2005 King County Creek

2009 Shantatilik Creek
2005 Glacier Creek

2005 Fox Creek

2007 Caribou Hills

2005 Tracy Avenue




2005

v' ~1,000 lightning strikes
v’ 2 cyclonic events
v' fire in mountain hemlock


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

Start of official fire season in Alaska
changed from May 1 to April 1 in 2006







2015 Card Street

2010s

2014 Funny River

I wicFire 2010 - 2015

¢ .")” : - oy
s, ) /'-,-. Ad :‘:v;,/"v' / — Highway
AN = o t” ’--._'.“:’;. ¥
",';,,'::: ,_(.j{{ 8 Road
i /'/»;;"\ Vi b, £ /% Chugach Natonal Forest
S a sl 7 Lo gy Py
AL i { T’) r 25 Kenai Fjords National Park
A e : L IMiles
@ Deet Kenat National Widise Retuge
* M







Harbinger of
fires to come?

newsminer.com

T™he Voice of intercr Alasso

First wildfire of 2016 reported south
of Delta Junction




LS Fish & Wildlite Serwae

Comprehensive

Conservation Plan
Kenai National Wildiife Refuge

2010 Comprehensive
Conservation Plan

> Prescribed fire is In Wilderness
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Crushed area

Moose Research Center
Mystery Creek

Lily Lake

Skilak Lake

Funny River




Mechanical and prescribed fire treatments

@ Crushed area
f;ﬁ...g Moose Research Center
el Mystery Creek

— Lily Lake

Skilak Lake

Prescrbed Fire 1966 - 2007
Il Vechanical Treatment 1968-2009

—— Highway y }
Road
Cnugach National Forest o 1
85 T T
( ) Miles g e . i -

Kenai mggg-mmm;;y '
i y 1/



Since 1968....

v" 465,000 acres wildfire
v" 16,200 acres mechanical
v' 6,000 acres prescribed fire

If the goal is to produce moose
habitat, wildfire is your tool!
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65 miles from Kenai River mouth to Tern Lake — only three landscape-scaled corridors
remain for north-south wildlife movement (<20% of area historically available).



08/10/2004
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.. "\ Sterling_Highway Anadromous River
“\_ Other Major Road Lake

KENWR

Moose (n = 54), 2005-07
Of 495,721 movements, 766 cross Sterling Highway




Caribou 2006-2008
190

— 191

104

—— 196

#\» Stering_Highway
“_~ Other Major Road
Anadromous River

Caribou (n = 11), 2006-2008
207,164 movements with 98 Sterling Highway crossings by 8
individuals




Brown Bear 1996-2004, 55 individuals
"\ Sterling_Highway

Anadromous River

Lake

KENWR

Brown bear sows (n = 55), 1996 - 2004
Of 513,340 movements, 90 cross Sterling Highway
25 bears had home ranges <5 miles of Sterling Highway
but only 10 bears crossed the highway (40%)




o 3 'J -‘l
: 7 b
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B 7\ Stering_Highway Anadromous River
“_~ Other Major Road Lake
Canbou 2006-2008 11 Individuals KENWR
Brown Bear 1996-2004, 55 individuals
Moose 2005-2007, 54 Individuals

Movements of 11 caribou, 55 brown bears and 54 moose
Wildlife avoid the Sterling development corridor!!



14 18 Cuvee

Baginning of Project
W14 Cuver
40U Fencing

-
w
USFWS Mitigation Requests by Priority
Approximate
Rew Location
1 East Fork Moose River Bridge (134557 . MPT14 £5329,000
2 Wildiife Underpass (14'%14') MP 8189 £175.000
3 Wildiife Undempass (1414') MP 838 §1175000
4 Widlite Undempass (88" MP 582 £583,000
& Widlife Underpass (838') MP 154 $534,000
B Wikdiife Underpas s/Trad MP B3 567,000
7 Misceilaneous Signage/Kiosk Impraverments Various $50,000
8 Pave Exsting Pull-aff MP 628 $333.000 - Pas: '
Note Costsinchades raducton for cre-a tigatic Total $10.435,000 D FEeL : P Yl

ATE OF ALASK?
— i) Pghwy USPS Naquasted irpravenarts U.S. Fish & Wildlife Services gt DEPM::DE:; Flcrlg:cnlgl’lo:g“m"
@) wwra @ e Pty LTS Pegmaaiet Wik Crossiege Requested Wildlife Mitigation No IM0A3-3(1 4] 156430
Frepared Pateing Larwe Nt worn Syreg kiisk Lake Road to Sterling

Increased Cost

W— Optun A Parawy Larm Cordgursicn TSN_ R5BW "
Seward Mendian, Alaska Coopar Landng, Alaska
[ pewntesoa | Fgwer |




Surface soil temperatures?

White birch
9°to 11° C (48°-52° F)

Balsam poplar
8°to 14° C (46°- 57° F)




Invasive plants?




Exotic earthworms?

Earthworms

scientific name

@ Dendrobaena octaedra
@ Dendrodrilus rubidus
@ Lumbricus rubellus

O Lumbricus terrestris
O Octolasion tyrtaeum

[ ] Kenai National Wildiife Refuge







ASPEN, BIRCH, AND WILLOW

STEMS / ACRE
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