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SUMMARY 

A 816-km2 area of Interior Alaska was mapped into habitat types 
using aerial photos, ground surveys, and aerial surveys. The 
study area included long-established agricultural areas, recently 
developed agricultural projects, and undeveloped agricultural 
projects. Cleared and cultivated agricultural land composes the 
largest percentage of the study area (35%) , and this percentage 
will increase to 46% by 1985 if clearing of new agricultural 
areas progresses as scheduled. 

Habitat selection by mo9se (Alces alces) was determined during 
ae2ial surveys of 468 km in early winter (Nov-Dec) 1981, and 241 
km in late winter (Mar-Apr) 1982. Moose avoided (P < 0.05) 
coniferous forest and cleared and cultivated agricultural land 
throughout the winter and selected (P < 0. 05) deciduous/mixed 
forest and shrubland in early winter- and shrubland in late 
winter. Current agricultural land does not contribute 
substantially to moose winter range because berms and windrows 
provide little habitat, and berms are temporary. 

The increased access and visibility resulting from large agri 
cultural projects will increase the vulnerability of moose to 
hunting. In addition, barbed wire fences present a hazard to 
moose. 

Key words: agriculture, habitat use, Interior Alaska, moose, 
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BACKGROUND 

A g r i c u l t u r e  i s  deve lop ing  r a p i d l y  i n  Alaska.  Large-sca le  a g r i 
c u l t u r a l  p r o j e c t s  a r e  underway o r  i n  t h e  p l a n n i n g  s t a g e s  n e a r  
D e l t a  J u n c t i o n  and Nenana, Alaska.  Smal le r  a g r i c u l t u r a l  p a r c e l s  
a r e  o f t e n  a v a i l a b l e  i n  wide ly  d i s p e r s e d  l a n d  d i s p o s a l s .  T h i s  
development p l u s  t h e  p r o s p e c t  o f  e x t e n s i v e  l i v e s t o c k  g r a z i n g  
r e p r e s e n t  a s i g n i f i c a n t  d e p a r t u r e  from t h e  h i s t o r i c  s m a l l - s c a l e  
a g r i c u l t u r e  i n  Alaska.  P r e s t o n  (1982) reviewed t h e  h i s t o r y  o f  
a g r i c u l t u r e  i n  Alaska.  

Leopold and D a r l i n g  (1953) and Spencer  and C h a t e l a i n  (1953) 
s t a t e d  t h a t  abandonment o f  farms r e s u l t e d  i n  i n c r e a s e d  browse and 
h a b i t a t  d i v e r s i t y ,  which b e n e f i t e d  moose. I n  Scand inav ia ,  Ahlen 
(197 5 )  found t h a t  abandoned a g r i c u l t u r a l  a r e a s  produced t h e  b e s t  
c e r v i d  w i n t e r  browse. I n  t h e s e  c a s e s ,  t h e  f a i l u r e  o f  a g r i c u l t u r e  
r a t h e r  t h a n  ongoing a g r i c u l t u r e  p rov ided  b e n e f i t s  t o  moose. 

A few s t u d i e s  have shown ongoing a g r i c u l t u r e  t o  b e  d e t r i m e n t a l  t o  
moose. I n  A l b e r t a ,  moose avoided e x t e n s i v e  a g r i c u l t u r a l  
c l e a r i n g s  (Rol ley  and K e i t h  1980) .  Moose i n  t h a t  a r e a  w e r e  gen
e r a l l y  f a r t h e r  from human d i s t u r b a n c e  and used c l e a r e d  l a n d  less 
t h a n  would b e  e x p e c t e d  i n  random d i s t r i b u t i o n  (Mytton and K e i t h  
1981) .  Berg and P h i l l i p s  (1974) concluded t h a t  moose avoided 
c u l t i v a t e d  a r e a s  i n  a l l  s e a s o n s  i n  n o r t h w e s t e r n  Minnesota.  They 
f e l t  t h a t  t h e  moose p o p u l a t i o n  would d e c l i n e  a s  a g r i c u l t u r a l  
development p r o g r e s s e s  i n  Minnesota.  A g r i c u l t u r a l  i n t e r e s t s  i n  
Alaska have c la imed  t h a t  t h e  i n c r e a s e s  i n  moose p o p u l a t i o n s  i n  
t h e  Matanuska V a l l e y  w e r e  a r e s u l t  o f  farming which began i n  t h e  
1 9 3 0 ' s  and 1940 ' s  (Klebesade l  and Res tad  1981). However, t h e y  
a l s o  p o i n t  o u t  t h a t  t h e  r e c e n t  t r e n d  toward l a r g e r  f i e l d s  t e n d s  
t o  be  d e t r i m e n t a l  t o  w i l d l i f e .  



Grazing o f  l i v e s t o c k  may a l s o  a f f e c t  moose h a b i t a t  and h a b i t a t  
u s e .  R i t c h i e  (1978) found moose used c l e a r c u t ,  t imbered ,  and 
l i g h t l y  g razed  a r e a s  i n  Idaho s i g n i f i c a n t l y  more t h a n  h e a v i l y  
g razed  p a s t u r e s .  Ahlen (1975) found a  r e d u c t i o n  o f  w i n t e r  browse 
f o r  c e r v i d s  i n  a l l  g razed  a r e a s .  

I n  a d d i t i o n  t o  l o s s  o r  a l t e r a t i o n  o f  h a b i t a t ,  o t h e r  e f f e c t s  o f  
a g r i c u l t u r a l  development can impact  moose p o p u l a t i o n s .  I n c r e a s e d  
a c c e s s  may i n c r e a s e  h u n t i n g  and poaching;  f e n c i n g  can  c r e a t e  
b a r r i e r s  t o  movement o r  i n c r e a s e  m o r t a l i t y  due t o  entanglement .  
A s s o c i a t i o n  w i t h  l i v e s t o c k  may r e s u l t  i n  d i s e a s e  t r a n s m i s s i o n  
from o r  t o  moose, and d e p r e d a t i o n  on c r o p s  may r e s u l t  i n  
moose/landowner c o n f l i c t s .  Moose i n  nor thwes te rn  Minnesota have 
damaged f l a x ,  wheat ,  o r c h a r d s ,  and v e g e t a b l e  c r o p s  (P. Karns,  
p e r s .  commun.). Moose e a t  b a r l e y ,  p r i m a r i l y  i n  unfenced f i e l d s ,  
i n  c e n t r a l  Sweden (K. D a n e l l ,  p e r s .  commun.) and damage c e r e a l  
c r o p s  i n  F i n l a n d  (E.  P u l l i a i n e n ,  p e r s .  commun.) 

Management o f  moose p o p u l a t i o n s  i n  a g r i c u l t u r a l  a r e a s  i n  I n t e r i o r  
Alaska w i l l  depend on u n d e r s t a n d i n g  t h e  e f f e c t s  o f  a g r i c u l t u r a l  
development and p r o d u c t i o n  on moose h a b i t a t  and use .  However, 
t h e  e f f e c t  o f  l a r g e - s c a l e  a g r i c u l t u r a l  development on moose 
h a b i t a t  and p o p u l a t i o n s  i n  Alaska h a s  p r e v i o u s l y  n o t  been 
s t u d i e d .  T h i s  s t u d y  a s s e s s e s  some e f f e c t s  of  a g r i c u l t u r e  on 
moose and moose h a b i t a t .  

OBJECTIVES 

To de te rmine  amount and t y p e  o f  moose h a b i t a t  removed by D e l t a  I1 
E a s t  A g r i c u l t u r a l  P r o j e c t .  

To de te rmine  i f  moose h a b i t a t  i s  c r e a t e d  by windrows, c l e a r i n g  
edges ,  and abandonment o f  farms i n  t h e  D e l t a  a r e a .  

To d e t e r m i n e  moose h a b i t a t  s e l e c t i o n  a ~ dchanges  i n  number of 
moose u s i n g  l a r g e - s c a l e  a g r i c u l t u r a l  developments .  

To de te rmine  e f f e c t s  o f  a g r i c u l t u r a l  development on moose 
m o r t a l i t y  f a c t o r s .  

STUDY AREA 

The 816-km2 I n t e r i o r  Alaska s t u d y  a r e a  i s  b o r d e r e d  by t h e  Tanana 
R i v e r  on t h e  e a s t  and n o r t h ,  t h e  D e l t a  R i v e r  on t h e  w e s t ,  and t h e  
Alcan Highway on t h e  southwest  (F ig .  1 ) .  The s t u d y  a r e a  i n c l u d e s  
t h e  D e l t a  B a r l e y  P r o j e c t  (DBP), t h e  D e l t a  I1 E a s t  A g r i c u l t u r a l  
P r o j e c t  (DEAP), t h e  Fourmile H i l l  and B u f f a l o  s m a l l  t r a c t  a g r i 
c u l t u r a l  d i s p o s a l s ,  and a n  a r e a  t o  t h e  e a s t  and n o r t h  o f  D e l t a  
J u n c t i o n  w i t h  a long  h i s t o r y  o f  s m a l l - s c a l e  farming.  The topog- 
raphy o f  t h e  a r e a  i s  r e l a t i v e l y  f l a t  e x c e p t  f o r  s m a l l  h i l l s  i n  



t h e  n o r t h w e s t e r n  and s o u t h e a s t e r n  p o r t i o n s .  E l e v a t i o n  r a n g e s  
from 300 t o  400 m.  V e g e t a t i o n  i n  t h e  a r e a  i s  d i v e r s e .  The s t u d y  
a r e a  l ies  w i t h i n  Game Management Un i t  20D. 

METHODS 

H a b i t a t  Mapping 

Leve l  3  o f  t h e  v e g e t a t i o n  c l a s s i f i c a t i o n  sys tem o f  V i e r e c k  and 
Dyrness  (1980)  was u s e d ,  w i t h  some m o d i f i c a t i o n s  t o  map t h e  
h a b i t a t  (Tab le  1 ) .  The a q u a t i c  h a b i t a t  t y p e  i n c l u d e d  C l e a r w a t e r  
Lake and  s m a l l e r  l a k e s  and ponds b u t  n o t  r i v e r s  o r  c r e e k s .  The 
r e s i d e n t i a l / i n d u s t r i a l  c a t e g o r y  i n c l u d e d  o n l y  a r e a s  w i t h  concen
t r a t e d  human a c t i v i t y ;  a r e a s  w i t h  few o r  w i d e l y  s e p a r a t e d  resi
d e n c e s  w e r e  c l a s s i f i e d  a c c o r d i n g  t o  t h e  h a b i t a t  t y p e .  C u r r e n t  
a g r i c u l t u r a l  l a n d  was d e f i n e d  a s  l a n d  i n  p r o d u c t i o n  o r  c l e a r e d  
d u r i n g  1981-82 e x c e p t  f o r  t h e  DBP. A l l  c l e a r e d  l a n d  i n  t h e  DBP 
was c o n s i d e r e d  a g r i c u l t u r a l  l a n d ,  even  i f  it had been  c l e a r e d  
b e f o r e  1981 b u t  n o t  p u t  i n  p r o d u c t i o n  i n  1981-82. I n  t h e  DEAP, 
t h e  h a b i t a t  map r e p r e s e n t s  v e g e t a t i o n  p r i o r  t o  c l e a r i n g .  

Mapping was done on a mylar  o v e r  l :63,36O t o p o g r a p h i c  maps w i t h  
t h e  a i d  o f  1 :60 ,000  a e r i a l  p h o t o g r a p h s  t a k e n  i n  August 1980 and 
J u l y  1978. Maps were r e f i n e d  and upda ted  i n  summer 1982 by 
a e r i a l  s u r v e y s ,  g round r e c o n n a i s s a n c e ,  and v e g e t a t i o n  maps from 
t h e  S t a t e  o f  A l a s k a ,  D i v i s i o n  o f  F o r e s t r y .  A p l a n i m e t e r  was used  
t o  d e t e r m i n e  a r e a s  o f  e a c h  h a b i t a t  t y p e .  Fences  w e r e  n o t e d  
d u r i n g  ground r e c o n n a i s s a n c e .  However, f e n c e s  a r e  u n d e r e s t i m a t e d  
b e c a u s e  many a r e a s  w e r e  mapped from a e r i a l  s u r v e y s  o r  a e r i a l  
p h o t o g r a p h s ,  which d i d  n o t  r e v e a l  f e n c e s .  

H a b i t a t  S e l e c t i o n  by Moose 

A e r i a l  s u r v e y s  w e r e  f lown t o  d e t e r m i n e  h a b i t a t  s e l e c v o n  by 
moose. Dur ing  e a r l y  w i n t e r  (Nov-Dec) 1981,  468 km w e r e  
su rveyed .  I n  l a t e  w i n t e r  (Mar-Apr) 1982,  241 km w e r e  su rveyed .  
The a r e a s  i n c l u d e d  t h e  l o n g - e s t a b l i s h e d  a g r i c u l t u r a l  a r e a s ,  t h e  
DBP, p o r t i o n s  o f  t h e  DEAP a g r i c u l t u r a l  s a l e ,  and  a r e a s  a d j a c e n t  
t o  t h e  DEAP. The b o u n d a r i e s  o f  t h e  DEAP t r a c t s  had  n o t  been  
f i n a l i z e d  a s  o f  November 1981,  s o  sample u n i t s  d i d  n o t  c o r r e s p o n d  
d i r e c t l y  t o  d i s p o s a l  a r e a s .  S e a r c h  i n t 5 n s i t y  v a r i e d  a c c o r d i n g  t o  
h a b i t a 3  t y p e  and  r anged  from 0.8 min/km i n  c l e a r e d  f i e l d s  t o  2 . 2  
minlkm i n  h e a v i l y  t i m b e r e d  a r e a s .  L o c a t i o n  of e a c h  moose o r  
g roup  o f  moose was marked on  1:63,360 t o p o g r a p h i c a l  maps and  t h e  
h a b i t a t  t y p e  f o r  e a c h  l o c a t i o n  was r e c o r d e d .  R e s u l t s  were 
a n a l y z e d  u s i n g  t h e  t e c h n i q u e  o f  Neu e t  a l .  (1974)  t o  d e t e r m i n e  
h a b i t a t  s e l e c t i o n  o r  a v o i d a n c e .  

M o r t a l i t y  

Moose m o r t a l i t y  was compi led  from 1980 ,  1981,  and  1982 h a r v e s t  
d a t a ,  a s  w e l l  a s  f rom r e p o r t s  from r e s i d e n t s  i n  t h e  a r e a .  



RESULTS AND DISCUSSION 

H a b i t a t  Types 

H a b i t a t  i n  t h e  s t u d y  a r e a  was c l a s s i f i e d  i n t o  13 h a b i t a t  t y p e s  
( F i g s .  2a ,  2b,  2c ,  and 2d) . C u r r e n t  a g r i c u l t u r a l  l and  o c c u p i e s  
t h e  l a r g e s t  p e r c e n t a g e  ( 3 5 % ) ,  w i t h  open and c l o s e d  c o n i f e r o u s  
f o r e s t  t h e  most common u n d i s t u r b e d  h a b i t a t  (32%)  (Table  2 ) .  The 
h a b i t a t  t y p e s  which produce t h e  b e s t  moose h a b i t a t  ( t a l l  and low 
s h r u b )  composed o n l y  11%o f  t h e  a r e a .  

Open and c l o s e d  c o n i f e r o u s  f o r e s t  accounted  f o r  7 2 %  o f  t h e  a r e a  
i n  t h e  DEAP d i s p o s a l ,  B u f f a l o  A g r i c u l t u r e ,  and t h e  undeveloped 
p o r t i o n  o f  t h e  Fourmile H i l l  d i s p o s a l  (Table  2 ) .  Shrub c a t e 
g o r i e s  accounted  f o r  o n l y  2 %  o f  t h i s  a r e a .  Following r e q u i r e d  
c l e a r i n g  i n  t h e  new a g r i c u l t u r a l  a r e a s ,  c l e a r e d  and c u l t i v a t e d  
a g r i c u l t u r a l  l a n d  w i l l  occupy approx imate ly  4 6 %  o f  t h e  t o t a l  
s t u d y  a r e a .  

Good moose h a b i t a t  does  deve lop  i n  a g r i c u l t u r a l  f i e l d s  l e f t  
u n c u l t i v a t e d  f o r  approx imate ly  5 y e a r s .  However, o n l y  8 .7  km 
(1%o f  t h e  a r e a )  o f  a g r i c u l t u r a l  l a n d  u n c u l t i v a t e d  i n  1981 o r  
1 9 8 2  was i d e n t i f i e d  a s  i d l e  a g r i c u l t u r a l  l a n d .  T h i s  l a n d  was i n  
t a l l  and low shrub .  With t h e  c u r r e n t  emphasis  on a g r i c u l t u r a l  
p r o d u c t i o n  i n  t h e  a r e a  and r e q u i r e d  c l e a r i n g  and p r o d u c t i o n  on 
new a g r i c u l t u r a l  l a n d ,  l i t t l e  a c r e a g e  w i l l  remain f a l l o w  long  
enough t o  produce moose browse. 

The a r e a  o f  windrows and berms p r o v i d e s  v e r y  l i t t l e  moose h a b i t a t  
i n  t h e  DBP. Approximately 1-3% o f  c u r r e n t  a g r i c u l t u r a l  l a n d  i n  
t h e  DBF i s  i n  windrows and berms. Most windrows a r e  narrow, pro
v i d i n g  l i t t l e  c o v e r  o r  browse. C l e a r i n g  o f  windrows and t h e  
burn ing  o f  berms and windrows c o n t i n u e s  on some t r a c t s .  On o t h e r  
t r a c t s ,  no windrows o r  berms remain. H e r b i c i d e  d r i f t  w i l l  
p robab ly  reduce  browse s p e c i e s  i n  berms and windrows a d j a c e n t  t o  
c u l t i v a t e d  l a n d .  Messick e t  a l .  (1974) found p e s t i c i d e s  d r i f t e d  
a s  much a s  540 m under  i d e a l  wea the r  c o n d i t i o n s  and normal r a t e s  
o f  a p p l i c a t i o n .  

H a b i t a t  S e l e c t i o n  by Moose 

D i s t r i b u t i o n  o f  obse rved  moose among h a b i t a t  t y p e s  i s  shown i n  
Tab le  3 .  S e v e r a l  o f  t h e s e  h a b i t a t  c a t e g o r i e s  were combined t o  
i n c r e a s e  sample s i z e s  f o r  t h e  assessment  o f  h a b i t a t  s e l e c t i o n  by 
moose ( T a b l e s  4 ,  5 )  . 
Moose w e r e  n o t  d i s t r i b u t e d  independen t ly  o f  h a b i t a t  ( c h i - s q u a r e ,  
-F < 0 . 0 1 )  d u r i n g  e a r l y  and l a t e  w i n t e r .  Moose avoided c o n i f e r o u s  
and a g r i c u l t u r a l  l a n d  i n  b o t h  e a r l y  and l a t e  w i n t e r ,  w h i l e  sel
e c t i n g  deciduous/mixed f o r e s t  and s h r u b l a n d  i n  e a r l y  w i n t e r  and 
s h r u b l a n d  i n  l a t e  w i n t e r  ( T a b l e s  4 ,  5 ) .  

Moose were o c c a s i o n a l l y  obse rved  i n  berms and windrows. The 9 
moose s e e n  i n  a g r i c u l t u r a l  a r e a s  w e r e  i n  windrows o r  berms o r  



w i t h i n  100 m o f  a f i e l d  edge. On 1 October  1982, 2 2  moose w e r e  
s een  i n  s m a l l  berms c l o s e  t o  g r e e n b e l t s  i n  t h e  DBP (C.  Champaine, 
p e r s .  commun.) A t  t h a t  t i m e ,  no moose w e r e  s een  i n  f i e l d s  o r  
f a l l o w  ground. The u s e  o f  berms may be  a s s o c i a t e d  w i t h  moose 
m i g r a t i n g  through t h e  a r e a  o r  a t t e m p t i n g  t o  u s e  a p o r t i o n  o f  
t h e i r  predevelopment home range .  

M o r t a l i t y  

Barbed w i r e  f e n c i n g  p r e s e n t s  a hazard  t o  moose. Two moose a r e  
known t o  have d i e d  i n  barbed w i r e  f e n c e s  n e a r  D e l t a  J u n c t i o n  from 
1980-82. I n  a d d i t i o n ,  1 moose c a l f  was removed a l i v e  from a 
barbed w i r e  f e n c e  i n  t h e  Shaw Creek a r e a  i n  1981. A moose was 
a l s o  found dead i n  t h e  Gerstle River  T e s t  S i t e  barbed w i r e  f ence  
i n  1976. A v a r i e t y  o f  f e n c i n g  i s  b e i n g  used i n  t h e  D e l t a  a r e a ,  
b u t  o n l y  barbed w i r e  h a s  been found t o  e n t a n g l e  moose. 

A t o t a l  o f  106 km o f  f e n c i n g  was observed i n  t h e  s t u d y  a r e a ,  and 
c e r t a i n l y  o t h e r  f e n c i n g  e x i s t s .  Three and 4 s t r a n d  barbed w i r e  
i s  most common, and s l a t  and barbed w i r e  combina t ions ,  e l e c t r i c  
f e n c i n g ,  h i g h - t e n s i l e  f e n c i n g ,  hog w i r e ,  and hog w i r e  p l u s  barbed 
w i r e  w e r e  a l s o  noted .  I n  some a r e a s ,  6-7 km o f  barbed w i r e  f e n c e  
run  c o n t i n u o u s l y ,  and i n  o t h e r  a r e a s ,  f e n c i n g  o c c u r s  on b o t h  
s i d e s  o f  s e c t i o n  l i n e s  forming s i g n i f i c a n t  b a r r i e r s .  A s  t h e  
amount o f  f e n c i n g ,  p a r t i c u l a r l y  barbed w i r e  f e n c i n g ,  i n c r e a s e s ,  
we can  e x p e c t  more moose m o r t a l i t i e s  and a g r e a t e r  r e s t r i c t i o n  o f  
moose movements. 

The p o r t i o n  o f  t h e  s t u d y  a r e a  wes t  o f  Sawmill  Creek i s  c l o s e d  t o  
moose hun t ing ;  t h e  remainder  i s  i n  t h e  Game Management U n i t  20D 
W e s t  p e r m i t  h u n t  a r e a .  The p o r t i o n  o f  t h e  DBP e a s t  o f  Sawmill 
Creek encompasses o n l y  approx imate ly  5% o f  t h e  p e r m i t  a r e a .  How
e v e r ,  3  o f  1 8 ,  4 o f  4 4 ,  and 9  o f  40 moose were h a r v e s t e d  i n  t h i s  
a r e a  i n  1980, 1981, and 1982, r e s p e c t i v e l y ,  r e p r e s e n t i n g  16% o f  
t h e  h a r v e s t .  P r i o r  t o  1980, o u r  h a r v e s t  l o c a t i o n s  were less p r e 
c i s e ,  b u t  i n  g e n e r a l  few moose w e r e  t a k e n  i n  t h a t  a r e a .  Access 
and v i s i b i l i t y  i n  t h e  a r e a  have been d r a s t i c a l l y  i n c r e a s e d  
f o l l o w i n g  c l e a r i n g .  There  a r e  approx imate ly  35 k m  o f  new r o a d s  
i n  t h e  DBP and t h e  edges  o f  many t r a c t s  a r e  p a s s a b l e .  With t h e  
c l e a r i n g  o f  DEAP and a d d i t i o n a l  new r o a d s ,  moose w i l l  b e  i n c r e a s -  
i n g l y  v u l n e r a b l e  t o  h u n t i n g  p r e s s u r e .  

There have been no known moose m o r t a l i t i e s  r e l a t e d  t o  d e p r e d a t i o n  
o f  c e r e a l  c r o p s  i n  t h e  D e l t a  a r e a .  However, 1 moose was s h o t  i n  
1982 i n  t h e  long  e s t a b l i s h e d  a g r i c u l t u r a l  a r e a  a f t e r  r a i d i n g  a  
v e g e t a b l e  ga rden  and f r i g h t e n i n g  a  c h i l d .  

RECOMMENDATIONS 

1. C o r r i d o r s  o f  f o r e s t  v e g e t a t i o n  shou ld  b e  l e f t  between l a r g e  
t r a c t s  i n  f u t u r e  a g r i c u l t u r a l  p r o j e c t s  t o  p r o v i d e  c o v e r  f o r  moose 
movements. The c o r r i d o r s  shou ld  b e  a t  l e a s t  100 m wide. 



2 .  The Department  o f  F i s h  and  Game s h o u l d  compi l e  f e n c i n g  
recommendat ions  f o r  f a r m e r s  t o  minimize  t h e  h a z a r d s  o f  b a r b e d  
w i r e  f e n c i n g  t o  moose. 

3 .  	 The i n c r e a s e d  a c c e s s  and  v i s i b i l i t y  o f  moose i n  a g r i c u l t u r a l  
a r e a s  w i l l  i n c r e a s e  t h e  v u l n e r a b i l i t y  o f  moose t o  h u n t i n g .  The 
Game Management U n i t  20D West p e r m i t  h u n t  may need t o  b e  
r e s t r i c t e d  i n  t h e  a g r i c u l t u r a l  a r e a s  t o  p r e v e n t  o v e r h a r v e s t  o f  
moose. 
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Fig. 1. Study area near Delta Junction in interior Alaska. 
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Fig. 2a. 	 	Distribution of habitat types in the northwestern section of study 
 

area near Delta Junction, Alaska, 1982. 


Habitat c lass i f icat ion  described i n  Table 1 .  
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Fig. 2b. Distribution of habitat types in the westcentral section of study 
 

area near Delta Junction, Alaska, 1982. 


10 






Fig. 2d. Distribution of habitat types in the southeastern section of study 
 

area near Delta Junction, Alaska, 1982. 
 




Table  1. C r i t e r i a  used t o  d e f i n e  h a b i t a t  t y p e s  i n  t h e  s t u d y  a r e a  n e a r  Delta 
J u n c t i o n ,  

Notat ion 
on 

h a b i t a t  
map 

Alaska,  1982. 

H a b i t a t  t y p e  

Closed c o n i f e r  
  

f o r e s t  


Open c o n i f e r  
  

f o r e s t  


C o n i f e r  woodland 

Closed deciduous 
f o r e s t  

Open deciduous 
  

f o r e s t  


Closed mixed 
 

f o r e s t  


Open mixed f o r e s t  

Closed t a l l  sh rub  
>1.5  m i n  h e i g h t  

Open t a l l  sh rub  
>1 .5  m i n  h e i g h t  

Closed low shrub  

Open low shrub  
  


Herbaceous 


Aqua t ic  


R e s i d e n t i a l /  

i n d u s t r i a l  


C u r r e n t  a g r i -  
  

c u l t u r a l  l a n d  
  


% t o t a l  
t r e e  cover  

775 Coni fe r  

>75 Coni fe r  

>75 C o n i f e r  

>75 Deciduous 

>75  Deciduous 

25-75 C o n i f e r  
25-75 Deciduous 

25-75 C o n i f e r  
25-75 Deciduous 

< 10 

0 

0 

V a r i e s  

% canopy 
cover  

tree (TI 
sh rub  (S) 

>75 (S) 

25-75 (S  

0 

0 

V a r i e s  

0 

Common s p e c i e s  

P i c e a  mariana 
P i c e a  g l a u c a  

Same as 1 A l  

P i c e a  mariana 

Populus b a l s a m i f e r a  
Populus t r e m u l o i d e s  
Be tu la  p a p y r i f e r a  

Same a s  1 B 1  

P i c e a  mariana 
P i c e a  g l a u c a  
Populus b a l s a m i f e r a  
Populus t r e m u l o i d e s  
B e t u l a  p a p y r i f e r a  

Same as 1 C 1  

S a l i x  s p .  
Alnus sp .  

Same a s  3A1 

S a l i x  sp .  
Alnus sp .  
B e t u l a  nana-
B e t u l a  g l a n d u l o s a  

Same as 3B1 

Not determined 

Not determined 

Varies 

Grasses, £orbs ,  o r  
a g r i c u l t u r a l  c r o p s  



Table  2. Cur ren t  and p r o j e c t e d  h a b i t a t  t y p e s  w i t h i n  t h e  s t u d y  a r e a  n e a r  
D e l t a  J u n c t i o n ,  Alaska,  1982. 

H a b i t a t  t y p e  

Coniferous  c l o s e d  
Coniferous  open 
Coniferous  woodland 
Deciduous c l o s e d  
Deciduous open 
Mixed c l o s e d  
Mixed open 
T a l l  s h r u b  
Low shrub  
Herbaceous 
Aquat ic  
R e s i d e n t i a l / i n d u s t r i a l  
A g r i c u l t u r a l  

T o t a l s  	  

a 	 

E n t i r e  s t u d y  
a r e a  s p r i n g  

1982 
% of  
s t u d y  

km2 a r e a  

142.2 17.4 
118.3 14.5 

20.7 2 .5  
36.6 4.5 
11.0 1 .4  
81.5 10.0 
23.6 2.9 
24.2 3.0 
63.3 7.7 

0.3 cO.1 
2.5 0 .3  
7 .9  1 .0  

284.2 34.8 

816.3 

Uncleared a g r i -  
c u l t u r a l  l a n d  i n  
s t u d y  a r e a ,  1 9 8 2 ~  

% of  
new ag.  

km a r e a  

63.0 
19.3 
0.3 
4.9 
0 .3  

23.0 
1 . 0  
0.5 
2.3 

114.6 

P r o j e c t e d  h a b i t a t s  
i n  s t u d y  a r e a  
a f t e r  c l e a r i n g  

b

a g r i c u l t u r a l  l and  

% of 
s t u d y  

km2 a r e a  

816.3 

I n c l u d e s  D e l t a  I1 E a s t ,  B u f f a l o  A g r i c u l t u r e ,  and undeveloped p o r t i o n s  o f  
Fourmile H i l l  D i sposa l .  

D e l t a  I1 E a s t  83% c l e a r e d ;  B u f f a l o  A g r i c u l t u r e  and Fourmile H i l l  50% 
c l e a r e d .  



Table 3 .  Areas of habitat types and numbers of moose observed during aerial 
surveys of portions of the study area near Delta Junction, Alaska, 1981-82. 

Earlv winter 1981 Late winter 1982 

Habitat type km2 ~o.moose km2 ~o.moose 
observed observed 

Coniferous closed 72 .6  
Coniferous open 43 .8  
Coniferous woodland 16 .8  
Deciduous closed 9 .1  
Deciduous open 7 . 8  
Mixed closed 4 5 . 1  
Mixed open 6 . 1  
Tall shrub 1 2 . 1  
Low shrub 32 .9  
Herbaceous 
Aquatic 0 . 2  
Residential/industrial 0 . 8  
Agricultural land 221.7  

Totals 469.0  93 242.0 46 
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Table  4. H a b i t a t  s e l e c t i o n  by moose i n  a 468-km p o r t i o n  o f  t h e  s t u d y  a r e a  
  
nea r  D e l t a  J u n c t i o n ,  Alaska,  e a r l y  w i n t e r  1981. 
 

Confidence S i g n i f i c a n t  
No. o f  Expected P r o p o r t i o n  i n t e r v a l  on h a b i t a t  

H a b i t a t  moose no. o f  o f  t o t a l  p r o p o r t i o n  o f  s e l e c t i o n  (+) a 
t y p e  observed moose a r e a  o b s e r v a t i o n s  o r  avoidance (-1 

Coniferous  
f o r e s t  7 26 0.284 0.  007<P1~0. 144 -
-

Deciduous and 
 
mixed f o r e s t  39 1 3  0.145 0.292<P <0.547 +
- 2-


s h r u b l a n d  42 9 0.096 -
	0.323<P310.580 + 

A g r i c u l t u r a l  
l a n d  5 4 4 0.473 -O.O05<P ~ 0 . 1 1 2  -
- 4

a 	
S i g n i f i c a n t  (P  < 0.05) s e l e c t i o n  o r  avoidance o c c u r s  when t h e  p r o p o r t i o n  o f  
t o t a l  a r e a  £0; each h a b i t a t  t y p e  f a l l s  o u t  o f  t h e  conf idence  i n t e r v a l .  
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Table  5. H a b i t a t  s e l e c t i o n  by moose i n  a 241.4-km p o r t i o n  o f  t h e  s t u d y  a r e a  
n e a r  D e l t a  J u n c t i o n ,  Alaska,  l a t e  w i n t e r  1982. 

Confidence S i g n i f i c a n t  
No. o f  Expected P r o p o r t i o n  i n t e r v a l  on h a b i t a t* 

H a b i t a t  moose no. o f  o f  t o t a l  p r o p o r t i o n  o f  s e l e c t i o n  (+) a 
t y p e  observed moose a r e a  o b s e r v a t i o n s  o r  avoidance (-1 

Coniferous  

f o r e s t  0 7 0.158 0.000 


Deciduous and 
mixed f o r e s t  8 7 0.174 0.034<P <0.314 0- 2

Shrub land  3 4 4 0.096 0.577<P <0.901 +- 3

A g r i c u l t u r a l  
l and  4 26 0.568 -O.O17<P q0.191 - 4

T o t a l s  46 4 5b 

a 
S i g n i f i c a n t  (P < 0.05) s e l e c t i o n  o r  avoidance o c c u r s  when t h e  p r o p o r t i o n  o f  
t o t a l  a r e a  f o r  each h a b i t a t  t y p e  f a l l s  o u t  o f  t h e  conf idence  i n t e r v a l .  

D i f f e r e n c e  between observed and expec ted  no. o f  moose due t o  rounding e r r o r s .  
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