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Abstract: Populat ions of reindeer (Rangifer tarandus) have fluctated greatly since their i n t r o d u c t i o n to A l a s k a 
in 1891. In the 1930s, reported numbers exceeded 600,000. Presently, 38,000 reindeer graze 6.2 m i l l i o n ha of 
rangeland and w o o d l a n d i n Western A l a s k a ( f r o m 6 6 ° 5 4 ' N to 5 2 ° 0 7 ' N latitude). C o n d i t i o n of w i n t e r range 
p r o d u c i n g fruticose lichens (Cladina rangiferina, Cladina arbuscula, Cladina stellaris, Cetraria cucullata, Cetra-
ria islandica) is of major concern. M o n i t o r i n g programs have been established for vegetation, f ire, reindeer 
and w i l d l i f e . Reindeer have overgrazed l i chen resources o n some Ber ing Sea Islands. W i l d f i r e s have had the 
greatest impact o n l ichen range deplet ion o n the mainland. O v e r g r a z i n g has been a p r o b l e m i n local ized 
areas. M o o s e (AIces alces) and muskox (Ovibos moschatus) rarely contr ibute to major l ichen deplet ion. 60-80% 
of the main land and 5-30% of most island w i n t e r l ichen ranges are presently estimated to be i n good to excel­
lent ecological condi t ion . Procedures for assessing condi t ion of the l ichen ranges are being further refined. 
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Introduction 
S h e l d o n J a c k s o n , G e n e r a l A g e n t o f E d u c a t i o n 
i n A l a s k a , t o u r e d the n o r t h e r n coasts o f S i b e r i a 
a n d A l a s k a i n 1890. H e n o t e d that r e i n d e e r her­
d i n g m a d e S i b e r i a n n a t i v e s m o r e i n d e p e n d e n t 
t h a n A l a s k a na t ives . P r i v a t e f u n d s w e r e u s e d t o 
t r a n s p o r t 16 r e i n d e e r f r o m S i b e r i a t o U n a l a s k a 
a n d A m a k n a k Is lands i n S e p t e m b e r 1891, t o i m ­
p r o v e l i v i n g c o n d i t i o n s a n d r e d u c e s t a r v a t i o n 
a m o n g A l a s k a na t ives . T h e s e r e i n d e e r s t a r v e d t o 
d e a t h f o r l a c k o f l i c h e n forage ( B r i c k e y , 1975). 
D u r i n g 1892-1902 , 1,280 r e i n d e e r f r o m S i b e r i a 
w e r e s h i p p e d t o P o r t C l a r e n c e o n t h e S e w a r d 
P e n i n s u l a ( C h u r c h i l l , 1906; L o m e n , 1929). 
T h e s e r e i n d e e r w e r e d i s p e r s e d t h r o u g h o u t 
n o r t h e r n a n d w e s t e r n A l a s k a . 

S i b e r i a n r e i n d e e r h e r d e r s w e r e o r i g i n a l l y 
b r o u g h t t o i n s t r u c t l o c a l na t ives i n r e i n d e e r 
h u s b a n d r y a n d h e r d i n g t e c h n i q u e s ( B r i c k e y , 
1975). T h e y w e r e r e p l a c e d b y S a a m i h e r d e r s 
f r o m N o r w a y i n 1894 ( O l s e n , 1970). T h e p r i s t i ­
ne ranges p r o v i d e d e x c e l l e n t f o r a g e . W i t h g o o d 
a n i m a l h u s b a n d r y p r a c t i c e s , s u c h as 2 4 - h o u r 
h e r d i n g , the p o p u l a t i o n r a p i d l y e x p a n d e d . N e t 
a n n u a l h e r d increase r e a c h e d 2 5 - 3 3 . 5 % / y e a r 
( P a l m e r , 1934). B y 1932, t h e r e i n d e e r p o p u l a ­
t i o n h a d g r o w n t o 641,100 ( M o z e e , 1933) ( F i g . 
1). L o m e n (1929) r e p o r t e d tha t t h e r e w e r e 
90 ,688 ,259 h a o f s u i t a b l e r e i n d e e r r a n g e . B a s e d 
o n 12 h a / g r a z i n g u n i t , he o p t i m i s t i c a l l y e s t i m a ­
t e d that A l a s k a c o u l d s u p p o r t 5 m i l l i o n r e i n ­
deer . 
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F i g . 1. A l a s k a reindeer populat ions , 1891-1991. 

R e i n d e e r b e c a m e a v a l u a b l e r e s o u r c e . R e i n ­
deer meat -became a n o r m a l p a r t o f the l o c a l 
d ie t . D u r i n g 1928-30 , 2 ,500,000 k g o f r e i n d e e r 
meat w e r e s h i p p e d t o m a r k e t s i n the l o w e r 48 
states ( P a l m e r , 1934). B y - p r o d u c t m a r k e t s w e r e 
d e v e l o p e d f o r ant lers , b l o o d a n d v i s c e r a . C a n ­
n e d d o g f o o d was r e t a i l e d . A n t l e r s w e r e e x p o r ­
t e d a n d u s e d f o r k n i f e h a n d l e s . S k i n s w e r e u s e d 
l o c a l l y f o r m a k i n g b o o t s , p a r k a s , t r o u s e r s a n d 
s l e e p i n g bags ( P a l m e r , 1934). C o r r a l s s laughte­
r i n g p l a n t s , u n d e r g r o u n d storage t u n n e l s a n d 
s h i p p i n g fac i l i t i es w e r e c o n s t r u c t e d t h r o u g h o u t 
the r e i n d e e r areas ( F i g . 2). 

B y 1929, the n o n - n a t i v e , p r o f i t - d r i v e n L o m e n 
C o r p o r a t i o n asserted m u c h i n f l u e n c e o v e r the 
i n d u s t r y . T h e C o r p o r a t i o n ' s p r o m i n e n c e , c o m ­
b i n e d w i t h a change f r o m subs is tence t o p r o f i t -
d r i v e n m o t i v e s , p r o m p t e d c o n g r e s s i o n a l i n v e s t i ­
ga t ions f r o m 1927-1938 . O n S e p t e m b e r 1, 1937, 
C o n g r e s s passed the A l a s k a R e i n d e e r A c t , 
w h i c h e x c l u d e d n o n - n a t i v e o w n e r s h i p o f r e i n ­
deer. A l l r e i n d e e r , range g r a z i n g r i g h t s , e q u i p ­
m e n t a n d h a n d l i n g f a c i l i t i e s w e r e t r a n s f e r r e d t o 
a g o v e r n m e n t t rus t . 

A l a s k a r e i n d e e r p o p u l a t i o n s b e g a n t h e i r d e c l i ­
ne i n 1933. B y 1950 o n l y 25 ,000 r e i n d e e r r e m a i ­
n e d . P o p u l a t i o n dec l ines w e r e a t t r i b u t e d t o i n ­
adequate h e r d i n g , w o l f p r é d a t i o n , p o o r f a c i l i t i ­
es, h e r d e r / o w n e r c o n f l i c t s a n d l o w p r o f i t 
m a r g i n s caused b y the e c o n o m i c d e p r e s s i o n 
( A b r a h a m s o n , 1968). W i n t e r forage w a s des t ro ­
y e d b y o v e r g r a z i n g , t r a m p l i n g a n d f i r e . T h e r e 
was p o o r p l a n n i n g o f range use a n d i n s u f f i c i e n t 
k n o w l e d g e o f range m a n a g e m e n t . 

I n 1920, the B u r e a u o f B i o l o g i c a l S u r v e y , i n 
c o o p e r a t i o n w i t h the A l a s k a C o l l e g e o f A g r i c u l ­
t u r e a n d S c h o o l o f M i n e s , i n i t i a t e d r e i n d e e r 

h u s b a n d r y a n d range research . I n v e s t i g a t i o n s 
w e r e c o n d u c t e d at t h e R e i n d e e r E x p e r i m e n t 
S t a t i o n at C o l l e g e a n d at t h e N o m e a n d N u n i -
v a k s u b s t a t i o n s . D e t a i l e d s tudies o f f e e d i n g , bree­
d i n g , forage , a n i m a l s h a b i t s , diseases, insects , 
m o r p h o l o g y , a n d c a r i b o u - r e i n d e e r c r o s s b r e e d i n g 
w e r e c o n d u c t e d . O f spec i f i c in teres t are those 
s tudies tha t f o c u s o n r e i n d e e r range m a p p i n g , 
r e i n d e e r g r a z i n g a n d l i c h e n g r o w t h rates ( P a l ­
m e r , 1926, 1934, 1945). L . J . P a l m e r p i o n e e r e d 
r e i n d e e r research i n A m e r i c a n w i t h s tudies o n 
forage p l a n t a b u n d a n c e , forage p a l a t a b i l i t y , a n d 
g r a z i n g strategies. P a l m e r a n d R o u s e (1945) 
m e a s u r e d v e g e t a t i o n p r o d u c t i v i t y , c o n d u c t e d ve­
g e t a t i o n r e c o v e r y e x p e r i m e n t s , a n d m o n i t o r e d 
f i re effects o n l i c h e n s . F r o m these a n d o t h e r re­
cent e f for t s ( A l a s k a a n d C i r c u m p o l a r ) , p r i n c i ­
ples o f A l a s k a r e i n d e e r range m a n a g e m e n t have 
b e e n e s t a b l i s h e d . 

I n recent years , l u c r a t i v e w e t v e l v e t a n t l e r 
m a r k e t s a n d h i g h - v a l u e s p e c i a l i t y m e a t p r o d u c t s 
have b r o u g h t a t t e n t i o n t o p o t e n t i a l e c o n o m i c 
d e v e l o p m e n t o f r u r a l A l a s k a . R e i n d e e r h e r d e r s , 
l a n d o w n e r s a n d m a n a g e r s have e x p r e s s e d c o n ­
cerns o v e r i n d u s t r y e x p a n s i o n . A l t h o u g h the i n ­
d u s t r y has a t t e m p t e d t o increase r e i n d e e r n u m ­
bers o v e r t h e past 15 years , s t a t e w i d e n u m b e r s 
have n o t s i g n i f i c a n t l y i n c r e a s e d . T h e m a j o r cau­
ses are p r e d a t i o n , b r u c e l l o s i s , i n d u c e d h a n d l i n g 
stress (caused b y s n o w m a c h i n e s , h e l i c o p t e r s , 
a n d v e l v e t i n g ) , s p r i n g harves t o f p r e g n a n t f e m a ­
les, r e i n d e e r loss t o m i g r a t i n g c a r i b o u , a n d de­
p l e t i o n o f w i n t e r l i c h e n range . 

A l t h o u g h r e i n d e e r t h r i v e i n t h e m o r e t e m p e ­
rate A l e u t i a n c l i m a t e s w i t h o u t a l i c h e n w i n t e r 
d ie t , o n m o s t r e i n d e e r w i n t e r ranges , i f l i c h e n s 
are a v a i l a b l e , t h e y are h i g h l y p r e f e r r e d ( P a l m e r , 
1945; A n d r e e v , 1954; S k j e n n e b e r g a n d Slags-
v o i d , 1968; P e g a u , 1968b). L i c h e n ranges fre­
q u e n t l y rece ive i n t e n s i v e use. T h e s l o w g r o w t h 
rate o f l i c h e n s is w i d e l y r e c o g n i z e d . S c o t t e r 
(1963) i n t h e N o r t h W e s t T e r r i t o r i e s f o u n d that 
the average a n n u a l g r o w t h rate f o r Cladina stel-
laris w a s 3.4 m m a n d 4.1 m m f o r Cladina rang-
iferina. P e g a u (1968a) f o u n d S e w a r d P e n i n s u l a 
rates t o be 5.0 m m a n d 5.3 m m / y e a r respec t ive ­
l y . L i c h e n r e c o v e r y m a y t a k e 20 years ( 2 5 - 4 0 
years o n u p l a n d r idges) f o l l o w i n g f u l l c r o p p i n g 
o n coas ta l t u n d r a ( P a l m e r , 1934). L i c h e n rec­
o v e r y is f u r t h e r c o m p l i c a t e d b y t h e c o m p e t i t i v e 
n a t u r e o f the v a s c u l a r p l a n t c o m m u n i t y . 
M e t h o d s u s e d t o assess l i c h e n ranges are discus­
sed i n the f o l l o w i n g . 
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F i g . 2. Reindeer dis tr ibut ion, A l a s k a . 

Methods 
A v a r i e t y o f s a m p l i n g a n d e v a l u a t i o n t e c h n i q u e s 
has b e e n u s e d t o m o n i t o r r a n g e l a n d i n A l a s k a . 
D a t a f o r t h i s assessment has b e e n c o n s o l i d a t e d 
f r o m v a r i o u s v e g e t a t i o n s u r v e y s , range c o n d i ­
t i o n assessments, t r e n d p l o t ana lyses a n d u t i l i z a ­
t i o n c h e c k s . H i s t o r i c a l r e i n d e e r p o p u l a t i o n a n d 
range c o n d i t i o n i n f o r m a t i o n has b e e n r e v i e w e d 
w h e r e p o s s i b l e . 

E c o l o g i c a l site d e s c r i p t i o n s w e r e d e v e l o p e d 
u s i n g data f r o m h i s t o r i c a l c l i m a x r e l i c t areas 
( S o i l C o n s e r v a t i o n S e r v i c e , 1976). Si te d e s c r i p ­
t i o n s c o n t a i n i n f o r m a t i o n o n l a n d s c a p e f a c t o r s , 
w a t e r features , s o i l f ac tors , v e g e t a t i o n f a c t o r s , 
w i l d l i f e , a n d c o m m u n i t y d y n a m i c s . 

E c o l o g i c a l site m a p s w e r e p r e p a r e d u s i n g 
1:250,000 scale t o p o g r a p h i c m a p s a n d f a l s e - c o l o r 
i n f r a r e d p h o t o g r a p h y at a scale o f 1:60,000. E v i ­
dence w a s c o l l e c t e d f o r f i r e h i s t o r y a n d g r a z i n g 
i n t e n s i t y . C r e w s t r a v e r s e d p r e - e s t a b l i s h e d t r a n ­
sects w h e n p o s s i b l e t o v e r i f y t h e a c c u r a c y o f 
the m a p s . P r o c e d u r e s t o eva luate e c o l o g i c a l site 
i n c l u d e : c a n o p y coverage , species f r e q u e n c y , 
h e i g h t o f v e g e t a t i o n , a n n u a l p r o d u c t i o n , l i c h e n 
a n d m o s s b i o m a s s , a n d s o i l i n f o r m a t i o n ( S w a n -
s o n et al, 1983). R a n g e c o n d i t i o n w a s assessed 

w h e r e p o s s i b l e . R a n g e c o n d i t i o n ( e c o l o g i c a l 
c o n d i t i o n ) is the e c o l o g i c a l status o f v e g e t a t i o n 
f o r a s p e c i f i c s i te . It is a n e x p r e s s i o n o f t h e re la ­
t i v e degree t o w h i c h the k i n d s , p r o p o r t i o n s , 
a n d a m o u n t s i n a c o m m u n i t y r e s e m b l e t h e c l i ­
m a x v e g e t a t i o n ( S o i l C o n s e r v a t i o n S e r v i c e , 
1976). C o n d i t i o n is d i v i d e d i n t o 4 classes: p o o r 
( 0 - 2 5 % ) , f a i r ( 2 6 - 5 0 % ) , g o o d ( 5 1 - 7 5 % ) , a n d ex­
c e l l e n t ( 7 6 - 1 0 0 % ) . T w o separate v a l u e s f o r c o n ­
d i t i o n are d e t e r m i n e d o n e c o l o g i c a l sites w h e r e 
l i c h e n s are the k e y f o r m a n a g e m e n t a n d / o r s u p ­
p o r t i n g > 130 k g / h a l i v e l i c h e n b i o m a s s . T h e 
f i rs t c o n d i t i o n v a l u e represents v a s c u l a r p l a n t s , 
a n d the s e c o n d v a l u e represents c o n d i t i o n o f l i ­
c h e n s . F o r e x a m p l e , a c o n d i t i o n r a t i n g o f 
100/100 i n d i c a t e s that t h e p l a n t c o m m u n i t y ex­
h i b i t s b a l a n c e d f l o r i s t i c c o m p o s i t i o n a n d m a t ­
ches i ts e x p e c t e d p o t e n t i a l . T h e s u b s e q u e n t ra ­
t i n g o f t h e same c o m m u n i t y at 95/45 w o u l d i n ­
dicate tha t a d i s t u r b a n c e h a d o c c u r r e d , a n d 
a l t h o u g h t h e v a s c u l a r p l a n t s h a d n e a r l y r e c o v e r ­
ed t o c l i m a x p o t e n t i a l , the l i c h e n c o m p o n e n t 
h a d ye t t o r e a c h h a l f i ts c l i m a x p o t e n t i a l . If l i ­
c h e n s are n o t p a r t o f t h e p o t e n t i a l v e g e t a t i o n , 
t h e i r c o m p o n e n t is e x p r e s s e d as n o t a p p l i c a b l e 
( N A ) . 
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T r e n d data are i m p o r t a n t f o r use i n d e t e r m i ­
n i n g t h e d i r e c t i o n o r c h a n g e o f e c o l o g i c a l c o n ­
d i t i o n . T r e n d i n d i c a t e s w h e t h e r t h e range is 
m o v i n g t o w a r d o r a w a y f r o m its c l i m a x . T r e n d 
w a s e v a l u a t e d b y n o t i n g b o t h q u a n t i t a t i v e a n d 
q u a l i t a t i v e changes i n v e g e t a t i o n c h a r a c t e r i s t i c s 
w h i l e c o n d u c t i n g s u r v e y s . E x c l o s u r e s a n d per ­
m a n e n t p l o t s w e r e a lso u s e d t o fac i l i ta te t r e n d 
d e t e r m i n a t i o n s . 

G r a z i n g i n t e n s i t y o f k e y forage p l a n t s ( u t i l i z a ­
t i o n ) w a s also d e t e r m i n e d d u r i n g range s u r v e y s 
a n d f i e l d e v a l u a t i o n s . U t i l i z a t i o n is a m e a s u r e 
o f g r a z i n g i n t e n s i t y a n d e x t e n t o f forage use at 
the e n d o f a g r a z i n g season. N i n e u t i l i z a t i o n co ­
v e r classes w e r e d e s i g n a t e d , r a n g i n g f r o m n o 
u t i l i z a t i o n (class 0) t o e x t r e m e u t i l i z a t i o n (class 
8) ( S w a n s o n a n d K n a p m a n , 1986). B o t h l i c h e n 
r e m o v a l a n d p h y s i c a l d a m a g e t o t h e h a b i t a t i n ­
crease as n u m b e r s increase . U t i l i z a t i o n classes 
are s u m m a r i z e d i n T a b l e 1. 

Result and discussion 
T h e present p o p u l a t i o n o f r e i n d e e r i n A l a s k a is 
a p p r o x i m a t e l y 38 ,000 . T h e y are f o u n d f r o m 
A t k a I s l a n d , 5 2 ° 0 7 ' N , 1 7 4 ° 3 0 ' W a n d o t h e r Be­
r i n g Sea I s lands , n o r t h t o K o t z e b u e , 6 6 ° 5 4 ' N , 
1 6 2 ° 3 5 ' W , ( F i g . 2). M a j o r r e i n d e e r p o p u l a t i o n s 
o c c u r o n the S e w a r d P e n i n s u l a a n d o n N u n i v a k 

I s l a n d a n d s m a l l e r p o p u l a t i o n s o c c u r o n U m -
n a k , A t k a , K o d i a k , H a g e m e i s t e r , S t u a r t , St . 
L a w r e n c e , St. P a u l a n d St. G e o r g e Is lands ( T a ­
b le 2). 

Seward Peninsula 

I n 1892, 53 r e i n d e e r w e r e i n t r o d u c e d o n t h e 
n o r t h e a s t s ide o f P o r t C l a r e n c e at t h e site o f 
t h e n e w T e l l e r R e i n d e e r S t a t i o n ( B r i c k e y , 
1975). T h e S e w a r d P e n i n s u l a s o o n b e c a m e t h e 
c e n t e r o f t h e A l a s k a r e i n d e e r i n d u s t r y . S t e r n et 
al. (1977) r e p o r t e d t h a t 127,331 r e i n d e e r w e r e 
o n the p e n i n s u l a i n 1932. N u m b e r s p l u m m e t e d 
t o 6,570 i n 1951 ( F i g . 3) a n d p r e s e n t l y , 21 ,065 
r e i n d e e r graze i n 14 p e r m i t areas. 

A l s o g r a z i n g o n the S e w a r d P e n i n s u l a are ap­
p r o x i m a t e l y 7,000 m o o s e (A Ices alces) a n d 700 
m u s k o x (Ovibos moschatus) (B . N e l s o n , p e r s . 
c o m m u n . ) . M o o s e a n d m u s k o x have h a d a ne­
g l i g i b l e effect o n l i c h e n s , h o w e v e r , t h e l i c h e n 
range has b e e n s u b j e c t e d t o use b y i n c r e a s i n g 
n u m b e r s o f c a r i b o u f r o m t h e W e s t e r n A r c t i c 
C a r i b o u h e r d . T h e c a r i b o u h e r d p o s s i b l y n u m ­
bers 400 ,000 a n i m a l s at present a n d 200 ,000 ca­
r i b o u f r o m that h e r d w e r e o b s e r v e d u t i l i z i n g 
r e i n d e e r range n e a r S h a k t o o l i k f o r p a r t o f t h e 
1990-91 w i n t e r ( P . S a g o o n i c k , pers . c o m m u n . ) . 

Table 1. L i c h e n ut i l iza t ion cover classes 

C l a s s D i s t u r b a n c e 

0 -

1 -
N o n e 
T r a c e 

N o d i s t u r b a n c e ; p r i s t i n e . 
T r a c e t o 5 % ; n o t r a m p l i n g . 

2 - S l i g h t 5 % - 2 5 % ; s l ight g r a z i n g ; n o craters . 

3 - M o d e r a t e 2 6 % - 5 0 % ; s l ight g r a z i n g a n d / o r t r a m p l i n g ; o f t e n e v i d e n c e o f t o p 
c r o p p i n g ; m a y have s h a l l o w craters i n the m a t . 

4 - M o d e r a t e l y h e a v y 5 1 % - 7 5 % ; l i c h e n use a p p a r e n t , t o p c r o p p i n g e v i d e n t ; 

craters v i s i b l e f r o m a d i s tance o f 6 m . 

5 - H e a v y 7 6 % - 100%; t r a m p l i n g a n d / o r craters e v i d e n t ; 
adequate l i c h e n r e m a i n s f o r r e g e n e r a t i o n . 

6 - S e v e r e l y h e a v y C r a t e r s e x t e n d t h r o u g h t h e m a t ; 
trace - 2 5 % m i n e r a l s o i l a n d / o r o r g a n i c m a t e r i a l e x p o s e d . 

7 - Severe C r a t e r s e x t e n d t h r o u g h the l i c h e n m a t ; 2 5 % - 5 0 % m i n e r a l s o i l a n d / o r 
o r g a n i c m a t e r i a l e x p o s e d ; l i c h e n f r a g m e n t s are < 2 c m . 

8 - E x t r e m e C r a t e r s e x t e n d t h r o u g h the l i c h e n m a t ; 5 0 % - 1 0 0 % m i n e r a l s o i l a n d / o r 
o r g a n i c m a t e r i a l e x p o s e d ; l i c h e n f r a g m e n t s n o t adequate f o r r e g e n e r a t i o n . 
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Table 2. A l a s k a reindeer grazing areas, reindeer populat ions and ha/reindeer. 

G r a z i n g area A r e a (ha) R e i n d e e r Y e a r h a / R e i n d e e r 

S e w a r d P e n i n s u l a 5 , 060 ,729 6 21 ,065 91 240 
N u n i v a k I s l a n d 4 2 7 , 1 1 5 3 6,500 89 66 
U m n a k I s l a n d 100 ,000 5 4,500 90 22 
A t k a I s l a n d 4 0 , 4 8 6 1 2,00 90 20 
S t u a r t I s l a n d 9 , 3 2 8 4 1,500 91 6 
H a g e m e i s t e r I s l a n d 2 7 , 1 2 6 2 952 91 28 
St. P a u l I s l a n d 10 ,729 4 600 91 18 
St. L a w r e n c e I s l a n d 3 8 8 , 6 6 4 4 400 91 972 
K o d i a k I s l a n d u n k n o w n 250 91 N A 
St. G e o r g e I s l a n d 9 , 0 6 9 4 100 91 91 
St. M a t t h e w I s l a n d 3 3 , 1 6 6 4 0 90 N A 

Source: 
1 Est imated by SCS , Anchorage , A l a s k a 5 D . T o m l i n , B I A , Anchorage , A l a s k a -

2 U S F W S , A l a s k a M a r i t i m e , H o m e r , A l a s k a (indicates area grazed, not area of 
3 U S F W S , I R M D i v i s i o n , Anchorage , A l a s k a i s l a n d ) 
4 B L M P u b l i c R o o m , Anchorage 6 L . K n a p m a n , B L M , Fairbanks, A l a s k a 

p l e x p a t t e r n o f serai stages as a r e s u l t o f f i res . 
U n b u r n e d c l i m a x stands o f l i c h e n s o c c u r i n 
m a n y areas o n t h e p e n i n s u l a . I n u n b u r n e d a n d 
u n g r a z e d d e c a d e n t stands t o t a l l i c h e n b i o m a s s 
a c c u m u l a t i o n has b e e n f o u n d t o e x c e e d 27 ,000 
k g / h a ( S w a n s o n et al, 1985). ( D e c a d e n t l i c h e n 
s tands c o n t a i n o v e r - m a t u r e l i c h e n s w i t h > 7 5 % 
d e a d l i c h e n b i o m a s s . ) A l t h o u g h l i c h e n forage is 
los t f o r the l o n g t e r m b y f i r e , it is a n a t u r a l 
c y c l i c event w h i c h o c c u r s p e r i o d i c a l l y o n m o s t 
S e w a r d P e n i n s u l a t u n d r a ranges . T h e r e s u l t a n t 
r e d u c t i o n o f l i c h e n s b y f i r e a n d s u b s e q u e n t 
p l a n t s u c c e s s i o n stages are c o m p l e x . L i c h e n re­
c o v e r y a n d a p p r o p r i a t e g r a z i n g s y s t e m i n f o r m a ­
t i o n is b e i n g c o l l e c t e d f o r b u r n e d areas. 

S n o w studies c o n d u c t e d o n t h e S e w a r d P e n i n ­
su la w i n t e r range d u r i n g 1 9 8 0 - 1 9 8 4 ( S C S data 
f i les) have r e v e a l e d that r e i n d e e r d i s t r i b u t i o n 
a n d m o v e m e n t p a t t e r n s create s p e c i a l c o n c e r n s 
f o r l i c h e n m a n a g e m e n t . A l t h o u g h r e i n d e e r h a v e 
been f o u n d t o f r e q u e n t l y a l te rnate b e t w e e n l o w 
e l e v a t i o n t h a w lakes a n d u p l a n d l i c h e n h a b i t a t s 
i n w i n t e r , l i c h e n u p l a n d s w i t h s h a l l o w s n o w 
c o v e r are s u s c e p t i b l e t o o v e r g r a z i n g d u r i n g t h i s 
p e r i o d . R e i n d e e r h a v e also b e e n o b s e r v e d m a ­
k i n g i n t e n s i v e use o f the s o u t h a n d wes t f a c i n g 
s lopes i n the s h a l l o w s n o w f o o t h i l l z o n e . I n t h e 
f o o t h i l l z o n e , s n o w d e p t h is r e d u c e d as a resu l t 
o f s u b l i m a t i o n a n d / o r m o v e d b y w i n d . M o s t 
in tense g r a z i n g has b e e n f o u n d t o o c c u r i n 
areas w h e r e t h e s n o w is < 2 0 c m deep . R e i n -

L i g h t n i n g - c a u s e d f ires i n stands y i e l d i n g h i g h 
l i c h e n b i o m a s s h a v e r e s u l t e d i n loss o f l i c h e n 
forage . F o r e x a m p l e , i n 1977, a p p r o x i m a t e l y 
360,000 h a o f m o s t l y w i n t e r l i c h e n range b u r ­
n e d . A s s e s s m e n t o f t h o s e areas t w o y e a r s after 
the f i r e r e v e a l e d that Calamagrostis canadensis 
y i e l d e d > 3,000 k g / h a ( a i r - d r y ) a n n u a l p r o d u c ­
t i o n . C o v e r a n d b i o m a s s o f Eriophorum vagina-
turn a n d Ledum decumbens have i n c r e a s e d , h o w ­
ever , t o date, l i c h e n s have n o t m a d e a n y s i g n i f i ­
cant r e c o v e r y . T h e v e g e t a t i o n o n t h e n o r t h e r n 
p a r t o f the p e n i n s u l a is c h a r a c t e r i z e d b y a c o m -
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1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 
Years (missing data 1892-1931 and 1933-1950) 

; i g . 3. Seward Peninsula, Alaska , reindeer popula t ion , 
1932-1991. (sources: Stern et ai, 1977; Re in­
deer Herders Associat ion and U S Department 
of Interior, Bureau of Indian Affa i rs file). 
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deer f r e q u e n t l y ca lve i n t h e f o o t h i l l a n d m i d -
u p l a n d z o n e s so these areas are e x t r e m e l y i m ­
p o r t a n t f o r o p t i m u m h e r d p r o d u c t i o n . E v a l u a ­
t i o n s h a v e r e v e a l e d tha t m a n y areas are i n 
g o o d / p o o r (60/20) c o n d i t i o n a n d are c h a r a c t e r i ­
z e d b y m o d e r a t e ( C l a s s 3) t o h e a v y u t i l i z a t i o n 
( C l a s s 5). 

F a v o r i t e r e i n d e e r h a b i t a t s i n s u m m e r are 
w i n d s w e p t t ide f lats , beaches a n d sp i t s . I n l a n d , 
r i v e r g r a v e l a n d t h a w lakes ( d r a i n e d t o p a r t l y 
d r a i n e d ) are also u sed , because t h e y p r o d u c e a 
select v a r i e t y o f h e r b a c e o u s forage . R e i n d e e r 
also graze u p l a n d z o n e s a n d seek insect re l i e f 
adjacent t o s n o w f i e l d d u r i n g h o t p e r i o d s . A l ­
t h o u g h the s u m m e r range is s u b j e c t e d t o c o n ­
c e n t r a t e d h e r d s o f r e i n d e e r , the effect o n the 
v a s c u l a r p l a n t s is n e g l i g i b l e . S e l d o m does o v e r a l l 
use o f the v a s c u l a r p l a n t s exceed 5 - 1 0 % o f the 
c u r r e n t y e a r ' s g r o w t h . 

T r a m p l i n g damage t o l i c h e n s b y r e i n d e e r i n 
f l i g h t , a t t e m p t i n g t o escape insect h a r a s s m e n t , 
has b e e n f o u n d t o be e q u a l t o a n d s o m e t i m e s 
w o r s e t h a n the effects o f w i n t e r g r a z i n g . P e g a u 
(1969) i n a s t u d y , assessed r e i n d e e r - v e g e t a t i o n 
i n t e r a c t i o n o n 4,404 h a i n the N o m e area a n d 
f o u n d that 6 8 % of t h e l i c h e n s w e r e d i s l o d g e d 
b y 500 r e i n d e e r w h o w e r e m i l l i n g o r a t t e m p ­
t i n g t o escape insects . I n a n e f f o r t t o p r o t e c t 
w i n t e r l i c h e n range , s o m e h e r d e r s p r e s e n t l y at­
t e m p t s o m e g r a z i n g m a n a g e m e n t , b u t s u c h ef­
f o r t s are m o s t l y c o n f i n e d t o areas near v i l l a g e s . 
H i g h f u e l a n d e q u i p m e n t expenses , p l u s a l a c k 
o f f a c i l i t i e s , are the m a j o r fac tors tha t l i m i t ef­
fec t ive g r a z i n g m a n a g e m e n t i n r e m o t e areas. 
D a m a g e due t o f i r e , r e i n d e e r g r a z i n g , r e i n d e e r 
t r a m p l i n g a n d o f f - r o a d v e h i c l e s have r e d u c e d l i ­
chens t o p o o r a n d f a i r c o n d i t i o n o n a n e s t i m a ­
t e d 2 0 - 4 0 % o f the w i n t e r l i c h e n range ( W i n t e r 
range s u p p o r t s > 130 k g / h a o f l i v e l i c h e n b i o -
mass.) M o s t s u m m e r ranges ( p r e d o m i n a t e l y 
v a s c u l a r p lants ) are i n e x c e l l e n t c o n d i t i o n i n 
m o s t areas. 

Nunivak Island 

E i g h t y - o n e r e i n d e e r f r o m G o l o v i n , A l a s k a w e r e 
i n t r o d u c e d t o N u n i v a k I s l a n d i n t h e f a l l o f 
1920 ( P a l m e r , 1938). A d d i t i o n a l l y , t e n w o o d ­
l a n d c a r i b o u b u l l s w e r e i n t r o d u c e d i n 1925, a n d 
523 f e m a l e r e i n d e e r w e r e a d d e d i n 1928 ( P a l m e r 
a n d M i l l e r 1930). T h e i s l a n d a p p e a r e d t o p r o v i ­
de u n l i m i t e d forage . T h e h e r d g r e w r a p i d l y i n 
the absence o f p r e d a t o r s ( F i g . 4). T h e o r i g i n a l 

e s t i m a t e d c a r r y i n g c a p a c i t y w a s 25 ,000 ( P a l m e r 
a n d M i l l e r , 1930). I n 1938, P a l m e r r e v i s e d t h e 
c a r r y i n g c a p a c i t y t o 10,000. H o w e v e r , b y that 
t i m e h e r d increase w a s 3 3 . 7 % / y e a r . T h e p o p u l a ­
t i o n p e a k e d at > 30 ,000 i n 1944, f o l l o w e d b y a 
s e c o n d p e a k o f 23 ,000 i n 1964. B o t h p e a k s w e r e 
f o l l o w e d b y p o p u l a t i o n crashes ( F i g . 4). D u r i n g 
the 1944 a n d 1964 p e a k s , d e n s i t y w a s 1 r e i n ­
deer/13 h a a n d 1 r e i n d e e r / 1 8 h a , r e s p e c t i v e l y . 
H e r d i n g a n d g r a z i n g m a n a g e m e n t w a s l i m i t e d . 
Because o f l i c h e n d e p l e t i o n , R o u s e (1948) re­
c o m m e n d e d r e d u c t i o n a n d m a i n t e n a n c e o f t h e 
r e i n d e e r p o p u l a t i o n t o 3,000 u n t i l l i c h e n s re­
c o v e r e d . E x t e n s i v e l i c h e n t r a m p l i n g d a m a g e b y 
r e i n d e e r w a s r e p o r t e d b y B o s (1967). F r i e s 
(1977) also n o t e d tha t r e i n d e e r p o p u l a t i o n s h a d 
d e p a u p e r a t e d m o s t l i c h e n s . U s i n g m i c r o h i s t o l o -
g i c a l t e c h n i q u e s d e v e l o p e d b y D a v i t t a n d N e l ­
s o n (1980), S w a n s o n et al (1986) r e p o r t e d tha t 
l i c h e n s m a d e u p 4 7 % o f the M a r c h die t f o r N u ­
n i v a k r e i n d e e r a n d 3 6 % f o r m u s k o x . 

S w a n s o n et al. (1986) c o n c l u d e d tha t 6 8 % o f 
t h e 135,000 h a r e i n d e e r w i n t e r l i c h e n range w a s 
i n p o o r c o n d i t i o n . I n 1989, 6,500 r e i n d e e r w e r e 
c o u n t e d . A m a j o r m a n a g e m e n t o b j e c t i v e is t o 
r e d u c e r e i n d e e r n u m b e r to 3 ,000 a n d m u s k o x 
f r o m 650 t o 500. 

Umnak Island 

E i g h t y - s i x r e i n d e e r w e r e i n t r o d u c e d t o the east 
h a l f o f U m n a k I s l a n d i n 1913. T h e y i n c r e a s e d 
t o o v e r 5,000 b y t h e e a r l y 1980s. U m n a k I s l a n d 
also s u p p o r t s o t h e r d o m e s t i c l i v e s t o c k . F o r ex­
a m p l e , d o m e s t i c sheep p o p u l a t i o n s o n U m n a k 

0U-:C=1 ! I L I I [ I 
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Y e a r s 

F i g . 4. N u n i v a k Island, Alaska , reindeer popula t ion , 
1920-1990. (source: Bos 1967 and U S F ish and 
W i l d l i f e Service files). 
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p e a k e d at 15,780 i n 1 9 6 9 - 7 0 , b u t d u r i n g t h e 
w i n t e r s o f 1970-71 a n d 1 9 7 1 - 7 2 , 6 0 % o f t h e 
f l o c k d i e d , d u e t o w e a t h e r a n d f o r a g e c o n d i ­
t i o n s ( D . T o m l i n , pers . c o m m u n . ) . I n 1976, D . 
T o m l i n (pers . c o m m u n . ) o b s e r v e d Lupinus noo-
katensis (an aggressive increaser ) o n t h e u p l a n d 
areas o n the s o u t h e a s t e r n p a r t o f t h e i s l a n d . 
P r e s t o n a n d F i b i c h (1976) d i d n o t r e p o r t f i n ­
d i n g a n y p o t e n t i a l l i c h e n p r o d u c i n g sites d u r i n g 
t h e i r s u r v e y , t h u s t h e p o t e n t i a l f o r a n y U m n a k 
site t o p r o d u c e s i g n i f i c a n t q u a n t i t i e s o f l i c h e n s 
is a s s u m e d t o be v e r y l o w . R e i n d e e r forage here 
is d e r i v e d p r e d o m i n a t e l y f r o m v a s c u l a r p l a n t s , 
k e l p a n d m o s s . I n 1990, 4 ,500 r e i n d e e r w e r e d i ­
v i d e d i n t o n o r t h e r n a n d s o u t h e r n h e r d s o n t h e 
eas tern p a r t o f the i s l a n d . R e c e n t r e p o r t s o f 
p o o r c o n d i t i o n r e i n d e e r f r o m t h e s o u t h e r n h e r d 
has c rea ted a m a j o r c o n c e r n . 

Atka and Kodiak Islands 

A s a resu l t o f A l a s k a S t a t e h o o d i n 1959, r e i n ­
deer o n A t k a a n d K o d i a k i s l a n d s are n o w u n ­
der t h e j u r i s d i c t i o n o f t h e A l a s k a D e p a r t m e n t 
o f F i s h a n d G a m e . O v e r g r a z i n g b y a p p r o x i m a ­
t e l y 2 ,000 r e i n d e e r o n A t k a w a s r e p o r t e d b y M . 
B o y l a n (pers . c o m m u n . ) . O n K o d i a k I s l a n d , a 
h e r d o f 250 u t i l i z e s a s m a l l p a r t o f t h e s o u t h ­
w e s t c o r n e r . T h e h e r d r e m a i n s s table a n d n u m ­
bers are c o n t r o l l e d b y h u n t i n g (J. B e l l i n g e r , 
pers . c o m m u n . ) . 

Hagemeister Island 

S e v e n t y - o n e r e i n d e e r f r o m N u n i v a k I s l a n d w e r e 
i n t r o d u c e d t o H a g e m e i s t e r I s l a n d i n 1965. A n 
a d d i t i o n a l 73 females w e r e i m p o r t e d i n 1967. 
T h e p u r p o s e o f the p r o j e c t w a s t o d e v e l o p a 
m o d e l m a n a g e m e n t p r o g r a m , c o n d u c t t e c h n i c a l 
s tudies , a n d h e l p d i r e c t e c o n o m i c d e v e l o p m e n t 
f o r t h e B r i s t o l B a y area. E a r l y i n v e s t i g a t o r s set 
t h e c a r r y i n g c a p a c i t y at 1 ,000-3 ,000 . M e r r i c k 
(1973) m a d e n o t e o f d e t e r i o r a t i n g r a n g e c o n d i ­
t i o n s d u r i n g a f i e l d assessment. H i s t o r i c a l p o p u ­
l a t i o n r e p o r t s w e r e i n a c c u r a t e a n d i n a d e q u a t e 
a n d n u m b e r s exceeded the c a r r y i n g c a p a c i t y 
( F i g . 5). H i g h p o p u l a t i o n s a n d p o o r range c o n ­
d i t i o n s p e r s i s t e d , a n d W i s e m a n (1973) r e c o m ­
m e n d e d r e d u c t i o n s t o 450. S w a n s o n a n d L a -
P l a n t (1987) i n d i c a t e d that l o w l a n d s u m m e r 
range , d o m i n a t e d b y Carex aquatilis a n d Cala-
magrostis canadensis, w a s i n e x c e l l e n t c o n d i t i o n . 
M i x e d v a s c u l a r - l i c h e n sites ( a p p r o x i m a t e l y 
10,000 ha) w e r e i n p o o r c o n d i t i o n . I n a p r o t e c ­
t e d area, o n e decadent l i c h e n s t a n d w h i c h w a s 
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F i g . 5. Hagemeister Island, A l a s k a , reindeer popula­
t i o n , 1965-1990. (source: U S F i sh and W i l d l i f e 
Service files and A r t Sowls, pers. c o m m u n . ) . 

N O T E : P o p u l a t i o n represented depicts w i n t e r pre-ca lv ing 
census. T h e o r i g i n a l census for years 1990 and 1991 i n c l u ­
ded calves and adults. T h e census data for 1990 and 1991 
was reduced a p p r o x i m a t e l y 17% to p r o v i d e an estimate of 
the pre-ca lv ing p o p u l a t i o n . 

s a m p l e d , p r o d u c e d 10,680 k g / h a ( a i r - d r y ) t o t a l 
l i c h e n b i o m a s s o f Cladina stellaris, Cladina 
rangiferina, Cladina arbuscula w h i c h c l e a r l y re­
v e a l e d t h e p o t e n t i a l f o r l i c h e n p r o d u c t i o n . 
E i g h t y p e r c e n t o f the v a s c u l a r - l i c h e n areas w e r e 
i n f a i r / p o o r t o p o o r / p o o r c o n d i t i o n . I n m o s t 
areas, c l i m a x l i c h e n s w e r e r e d u c e d t o 1-1 .5 c m 
i n h e i g h t . T h e m o s t a b u n d a n t l i c h e n s w e r e 
Thamnolia subuliformis, Sphaerophorus globosus, 
Cetraria delisei, Parmelia s p p . , Icmadophila erice-
torum a n d Ochrolechia s p p . , w h i c h have l i t t l e o r 
n o v a l u e f o r r e i n d e e r . A t o t a l o f 952 r e i n d e e r 
w e r e c o u n t e d o n t h e i s l a n d i n 1991 ( A r t S o w l s , 
pers . c o m m u n . ) . U S F i s h & W i l d l i f e S e r v i c e 
l a n d m a n a g e r s a n d t h e r e i n d e e r o w n e r s h a v e 
s t a b l i s h e d a c a r r y i n g c a p a c i t y o f 100 r e i n d e e r . 

Stuart Island 

S t u a r t I s l a n d has b e e n u s e d h i s t o r i c a l l y f o r b o t h 
s u m m e r a n d w i n t e r g r a z i n g . T h e p r e s e n t Steb-
b i n s h e r d w h i c h uses S t u a r t I s l a n d , w a s b r o u g h t 
i n f r o m S h i s h m a r e f (195 head) i n t h e e a r l y 
1980s b y T e d K a t c h e a k . R e c e n t l y , the i s l a n d re­
p o r t e d l y has b e e n g r a z e d o n l y d u r i n g t h e s u m ­
m e r m o n t h s ( F . Pe te , pers . c o m m u n . ) . I n p r e v i ­
o u s y e a r s , t h e h e r d h a d u s e d the m a i n l a n d f o r 
the f i rs t h a l f o f the w i n t e r , t h e n w e r e d r i v e n t o 
the i s l a n d b y h e r d e r s o v e r a n ice b r i d g e f o r co -
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F i g . 6. St. Paul Island, A l a s k a , reindeer popula t ion , 
1911-1991. (source: Scheffer 1951 and D a v e y 
1963, 1970-1988 estimated). 

r a i l i n g . D u r i n g s o m e years , the h e r d r e m a i n e d 
o n t h e i s l a n d u n t i l the r e i n d e e r s w a m b a c k t o 
the m a i n l a n d d u r i n g s u m m e r . P a l m e r a n d R o ­
use (1945) r e p o r t e d tha t i n 1929 t h e i s l a n d h a d 
b e e n o v e r g r a z e d as e a r l y as 1918. A t tha t t i m e , 
y o u n g l i c h e n s w e r e 2 - 5 m m i n h e i g h t . L i c h e n 
c o v e r i n c r e a s e d r a p i d l y t h e n s l o w e d as Empe-
trum a n d Arctostaphylos i n c r e a s e d d u r i n g the la ­
ter stages o f r e c o v e r y . T h e e s t i m a t e d t i m e f o r 
c o m p l e t e r e c o v e r y w a s 25 years . T h e present 
h e r d n u m b e r s 1,500 ( F . P e t e , pers . c o m m u n . ) . 

St. Lawrence Island 

I n 1940, a p p r o x i m a t e l y 10,000 r e i n d e e r w e r e re­
p o r t e d o n St. L a w r e n c e I s l a n d . S h o r t l y after­
w a r d s , t h e r e w a s a m a j o r d i e - o f f caused b y star­
v a t i o n a n d b a d w e a t h e r (J. W a g h i y i , pers . c o m ­
m u n . ) . R a n g e c o n d i t i o n a n d u t i l i z a t i o n w e r e 
assessed o n 50,000 h a d u r i n g S e p t e m b e r , 1982 
near S a v o o n g a . I n v e s t i g a t i o n s o f a w e t m e a d o w 
site d o m i n a t e d b y Carex aquatilis s h o w e d l i t t l e 
e v i d e n c e o f g r a z i n g . O n the u p l a n d s , l i c h e n u t i ­
l i z a t i o n w a s f o u n d t o be m o d e r a t e , ( C l a s s 3), 
a n d o v e r a l l c o n d i t i o n w a s fa i r t o g o o d . T h e re­
m a i n d e r o f the i s l a n d w a s n o t e v a l u a t e d . T h e 
present r e i n d e e r p o p u l a t i o n is e s t i m a t e d at 400 
( D . T o m l i n , pers . c o m m u n . ) , d o w n f r o m a p p r o ­
x i m a t e l y 2 ,000 i n 1980. 

St. Paul Island 

T w e n t y - f i v e r e i n d e e r w e r e i n t r o d u c e d t o St. 
P a u l I s l a n d i n the f a l l o f 1911 f r o m U n a l a k l e e t 
(Schef fer 1951). T h e n u m b e r s g r e w t o > 2,000 
b y 1938 ( F i g . 6). A t t h i s p e a k p o p u l a t i o n , r e i n ­

deer r e a c h e d a d e n s i t y o f 1 r e i n d e e r / 4 . 4 h a , 3 
t i m e s greater t h a n t h e c a r r y i n g c a p a c i t y o f t h e 
range (Schef fer , 1951). W i t h t h e d i s a p p e a r a n c e 
o f l i c h e n s , r e i n d e e r d i d n o t h a v e adequate w i n ­
ter f o o d reserves (Schef fer , 1951). M i d - w i n t e r 
t e m p e r a t u r e s f e l l b e l o w n o r m a l f r o m 1938 t o 
1942, a n d large n u m b e r s o f r e i n d e e r s t a r v e d d u ­
r i n g t h i s t i m e . K l e i n (1968) n o t e d that f o l l o ­
w i n g the p e a k , t h i s h e r d d e c l i n e d 3 7 % i n o n e 
y e a r . D u r i n g t h e 1940-41 w i n t e r , a glaze o f ice 
d e v e l o p e d , m a k i n g g r a z i n g d i f f i c u l t . T h e f o l l o ­
w i n g s p r i n g , l o c a l o b s e r v e r s c o u n t e d 150 r e i n ­
deer carcasses o n t h e i s l a n d , m o s t l y females a n d 
y o u n g (Schef fer , 1951). B y 1950, t h e h e r d w a s 
r e d u c e d t o 8 a n i m a l s . A s u r v e y c o n d u c t e d i n 
N o v e m b e r 1979 w h e n the e s t i m a t e d r e i n d e e r 
p o p u l a t i o n n u m b e r e d 4 5 0 - 5 5 0 a n i m a l s , r e v e a l e d 
that v a s c u l a r p l a n t c o m m u n i t i e s d o m i n a t e d b y 
Calamagrostis a n d Empetrum ( the d o m i n a n t 
c o m m u n i t i e s o n t h e i s land) w e r e i n e x c e l l e n t 
c o n d i t i o n . M i x e d v a s c u l a r / l i c h e n sites w e r e i n 
g o o d / p o o r c o n d i t i o n . E v i d e n c e o f h e a v y ( C l a s s 
5) t o s e v e r e l y h e a v y u t i l i z a t i o n (C lass 6) w a s 
o b s e r v e d . R e i n d e e r w e r e o b s e r v e d c r a t e r i n g i n t o 
m i n e r a l s o i l a n d f o r a g i n g o n r o o t s o f Angelica 
lucida, Ligusticum scoticum a n d Conioselinum 
chinense. Salix s p p . t w i g s w e r e s e v e r e l y h e d g e d , 
a n d r o o t s h a d b e e n d i s l o d g e d a n d c o n s u m e d b y 
r e i n d e e r . E x a m i n a t i o n o f r u m e n c o n t e n t s f r o m 
t w o r e i n d e e r r e v e a l e d that 4 0 % o f the r u m e n 
c o n t e n t s ( b y v o l u m e ) w e r e m a d e u p o f mosses 
(Aulaucomium, Sphagnum a n d Dicranum s p p . ) . 
T h e present p o p u l a t i o n of 600 has been k e p t 
r e l a t i v e l y stable d u e t o h u n t i n g d u r i n g recent 
years . 

St. George Island 

I n 1911, 15 r e i n d e e r w e r e p l a c e d o n St. G e o r g e 
I s l a n d . A p o p u l a t i o n o f 222 w a s r e a c h e d i n 
1922 (Schef fer , 1951), ( F i g . 7). T h e p o p u l a t i o n 
d e c l i n e d t o 168 i n 1924 a n d t o 60 b y 1926. A f ­
ter t h i s r a p i d d e c l i n e , the h e r d c o n t i n u e d t o 
s l o w l y d e c l i n e u n t i l 1950 w h e n it d i s a p p e a r e d 
f r o m o v e r h u n t i n g . T h e l i c h e n ranges r e m a i n e d 
i n g o o d c o n d i t i o n (Scheffer , 1951). In 1980, 15 
r e i n d e e r f r o m U m n a k I s l a n d w e r e r e - i n t r o d u ­
c e d , a n d the h e r d increased t o 100 b y 1991. A t 
present , the w i n t e r l i c h e n range is i n e x c e l l e n t 
c o n d i t i o n . 

St. Matthew Island 

T w e n t y - n i n e r e i n d e e r w e r e i n t r o d u c e d t o St. 
M a t t h e w I s l a n d i n 1944 f r o m N u n i v a k I s l a n d . 
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T h e average a n n u a l increase w a s p o s s i b l y h i g h e r 
t h a n 3 4 % ( K l e i n , 1959). B y 1963, n u m b e r s rea­
c h e d 6,000 ( F i g . 8). D u r i n g the w i n t e r o f 1963¬
64, m o s t r e i n d e e r d i e d o f s t a r v a t i o n . A t p e a k 
p o p u l a t i o n , d e n s i t y w a s 1 r e i n d e e r / 1 3 . 2 h a . 
O n l y 42 r e m a i n e d i n 1966 a n d t h e y e v e n t u a l l y 
d i s a p p e a r e d ( K l e i n , 1968). 

T h e St. M a t t h e w h e r d d i e - o f f w a s a t t r i b u t e d 
t o o v e r g r a z i n g a n d c o n s e q u e n t i a l d e p l e t i o n o f 
the l i c h e n range , i n t r a s p e c i f i c f o r a g e c o m p e t i ­
t i o n , p o o r r e i n d e e r c o n d i t i o n , e x t r e m e w e a t h e r 
c o n d i t i o n s , a n d deep s n o w d u r i n g t h e w i n t e r o f 
1963 -64 . K l e i n (1968) i n t h e s u m m e r o f 1963 
n o t e d h e a v y r e i n d e e r g r a z i n g p r e s s u r e o n s u m ­
m e r forage b u t n o s i g n i f i c a n t l a s t i n g d a m a g e 
w a s n o t e d , w h e r e a s t h e l i c h e n m a t w a s shatte­
r e d a n d a l m o s t c o m p l e t e l y e l i m i n a t e d . L i c h e n 
c o n d i t i o n s h a d n o t a p p r e c i a b l y i m p r o v e d b y 
1966 ( K l e i n , 1968). A f o l l o w - u p assessment b y 
K l e i n (1987), 22 years after h e a v y g r a z i n g use, 
r e v e a l e d tha t l i c h e n stands o n St. M a t t h e w h a d 
o n l y r e c o v e r e d t o 1 0 % o f the s t a n d i n g c r o p 
c o m p a r e d t o those o n H a l l I s l a n d , a n u n g r a z e d 
r e l i c t area. W i l l o w s , grasses, f o r b s a n d mosses 
h a d a l l i n c r e a s e d . St. M a t t h e w I s l a n d is a c lassic 
e x a m p l e o f u n m a n a g e d r e i n d e e r p o p u l a t i o n i n ­
creases f o l l o w e d b y c r a s h d ie -of fs . 

Summary and recommendations 
A l a s k a r e i n d e e r p o p u l a t i o n s have f l u c t u a t e d d r a ­
m a t i c a l l y o v e r the years a n d at p r e s e n t are 
g r e a t l y r e d u c e d f r o m h i s t o r i c h i g h n u m b e r s . 
T h e p o p u l a t i o n p e a k e d o v e r 600 ,000 i n the 
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Fig . 7. St. George Island, Alaska , reindeer popula t ion , 
1911-1991. (source: Scheffer 1951). 
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F i g . 8. Assumed p o p u l a t i o n g r o w t h of the St. Mat t ­
hew Island Reindeer H e r d , 1944-1966. (source: 
K l e i n 1968). 

1930s. C u r r e n t p o p u l a t i o n s are i n c r e a s i n g s l ight ­
l y a n d are a p p r o x i m a t e l y at 38 ,000 . T h e h i g h 
n u m b e r s o f r e i n d e e r i n e a r l i e r y e a r s r e s u l t e d i n 
d e p l e t i o n o f w i n t e r l i c h e n range i n m a n y areas. 
F i r e has also b e e n a m a j o r f a c t o r i n r e d u c i n g 
l i c h e n reserves o n t h e m a i n l a n d . O n m o s t is­
l a n d s , r e i n d e e r g r a z i n g a n d t r a m p l i n g are t h e 
m a j o r fac tors c a u s i n g l i c h e n d e p l e t i o n . C o n ­
t i n u e d r e i n d e e r use o f these s e n s i t i v e sites p r e ­
v e n t s p l a n t s u c c e s s i o n f r o m r e a c h i n g c l i m a x 
p o t e n t i a l s . O v e r a l l , m a i n l a n d w i n t e r l i c h e n 
range is i n be t ter (60 t o 80%) e c o l o g i c a l c o n d i ­
t i o n t h a n the i s l a n d s (5 t o 30%) . T h e m a j o r rea­
s o n f o r the d i f f e r e n c e is a t t r i b u t e d t o l i m i t e d 
forage a n d space r e l a t i v e t o the g r a z i n g p o p u l a ­
t i o n s f o r m o s t i n s u l a r hab i ta t s . I n t i m e s o f 
forage d e f i c i e n c y , m a i n l a n d r e i n d e e r c a n m o v e 
t o m o r e p r o d u c t i v e forage areas. 

R e i n d e e r g r a z i n g o n sens i t ive t u n d r a ecosys­
t e m s e p i t o m i z e s a w o r l d w i d e range manage­
m e n t d i l e m m a . O v e r g r a z i n g is n o t e x c l u s i v e l y a 
resul t o f h i g h p o p u l a t i o n s . It is f r e q u e n t l y c a u ­
sed b y p o o r h e r d m a n a g e m e n t . F o r e x a m p l e , 
e v e n i f there w e r e a n 8 0 % h e r d r e d u c t i o n o n 
H a g e m e i s t e r I s l a n d , o v e r g r a z i n g w o u l d s t i l l oc ­
c u r o n p r e f e r r e d h a b i t a t s . T h e net effect , h o w ­
ever , w o u l d be f e w e r - a n d s m a l l e r o v e r g r a z e d 
areas. W h i l e p l a n t c o m p o s i t i o n is o u t o f b a l a n ­
ce o n p o o r c o n d i t i o n ranges, p l a n t c o m m u n i t i e s 
h a v e n o t been i n v a d e d b y i n t r o d u c e d p l a n t spe­
cies. 

O n l o w t o m i d e l e v a t i o n t u n d r a w i t h p o o r 
c o n d i t i o n l i c h e n w i n t e r range , c l i m a x l i c h e n s 
s u c h as Cladina a n d Cetraria are g r e a t l y r e d u ­
c e d . P o o r c o n d i t i o n i n d i c a t o r s , s u c h as Thamno-
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lia, Stereocaulon, Sphaerophorus a n d c r u s t o s e 
f o r m s o f Icmadophila a n d Ochrolechia, are i n ­
c r e a s i n g . 

G r a z i n g m a n a g e m e n t s y s t e m s are r e c o m m e n ­
d e d t o m a i n t a i n o r h e l p res tore e c o l o g i c a l c o n ­
d i t i o n . O n e p o s s i b l e m a n a g e m e n t s y s t e m f o r 
t u n d r a a n d ta iga is r o t a t i o n a l use o f t h e w i n t e r 
g r a z i n g area. U s i n g a t h r e e t o f i v e y e a r r o t a t i o n 
p e r i o d a n d a l l o c a t i n g 5 0 - 7 5 h a / r e i n d e e r o f ac­
cessible ( m o d e r a t e t o h i g h p r o d u c i n g ) w i n t e r 
range tha t is i n g o o d t o e x c e l l e n t c o n d i t i o n , ap­
pears t o be s u f f i c i e n t t o m a i n t a i n e c o l o g i c a l 
c o n d i t i o n . P o p u l a t i o n r e d u c t i o n s o r i n t e n s i v e 
g r a z i n g m a n a g e m e n t s y s t e m s ( p o s s i b l y b o t h ) 
n e e d t o be i m p l e m e n t e d o n N u n i v a k , A t k a , 
H a g e m e i s t e r , S tuar t a n d St. P a u l I s lands . I n t h e 
absence o f i m p l e m e n t i n g m a n a g e m e n t s y s t e m s , 
p o p u l a t i o n s s h o u l d be r e d u c e d . T h e p r e s e n t 
e c o l o g i c a l status o f U m n a k I s l a n d is n o t c lear at 
t h i s t i m e . 

If r e s t o r a t i o n t o g o o d o r e x c e l l e n t c o n d i t i o n 
l i c h e n range is n o t p o s s i b l e , m a n a g e r s c o u l d 
f o c u s g r a z i n g o n p r e f e r r e d v a s c u l a r forage 
p l a n t s at the expense o f l i c h e n s . T h e p o t e n t i a l 
f o r s o i l e r o s i o n a n d u n d e s i r a b l e p l a n t i n v a s i o n 
c o u l d p o t e n t i a l l y be h i g h . I n s o m e cases, d u r i n g 
severe w i n t e r s , r e i n d e e r w o u l d r e q u i r e s u p p l e ­
m e n t s a n d a d d i t i o n a l forage t o s u r v i v e . U s i n g 
t h i s m a n a g e m e n t a p p r o a c h , a g e n e r a l s t o c k i n g 
rate o f 1 r e i n d e e r f o r 2 0 - 4 0 h a / y e a r w o u l d p r o ­
b a b l y be adequate t o assure a s u s t a i n e d y i e l d o f 
the v a s c u l a r p l a n t s . T h i s o p t i o n is n o t r e c o m ­
m e n d e d because of p o t e n t i a l u n e c o n o m i c a l fee­
d i n g expenses a n d p o s s i b l e i r r e v e r s i b l e site alte­
r a t i o n r e s u l t i n g i n t h e p e r m a n e n t loss o f l i c h e n 
p o t e n t i a l . 

B o t h i s l a n d a n d m a i n l a n d r e i n d e e r p o p u l a ­
t i o n s n e e d bet ter m o n i t o r i n g i f e c o l o g i c a l range 
c o n d i t i o n s are t o be m a i n t a i n e d o r i m p r o v e d . A 
m o r e accurate a n d e x p e d i t i e n t a c c o u n t i n g sys­
t e m f o r t r a c k i n g r e i n d e e r n u m b e r s , g r a z i n g l o ­
c a t i o n s a n d d u r a t i o n o f use, needs t o be i m p l e ­
m e n t e d . T i m e l y on-s i te assessments are n e e d e d 
t o eva luate u t i l i z a t i o n , range c o n d i t i o n a n d 
t r e n d o n a r e g u l a r basis . A d j u s t m e n t s o f r e i n ­
deer n u m b e r s need t o be ad jus ted so t h e y are 
c o m m e n s u r a t e w i t h forage resources t o i m p r o v e 
s o c i a l , e c o n o m i c a n d r e s o u r c e s t a b i l i t y . 

Acknowledgements 
Preparation of this paper was made possible through 
the support of the U n i t e d States Department of 
A g r i c u l t u r e - Soi l Conservat ion Service and the U n i ­

versity of A l a s k a Anchorage . A d d i t i o n a l thanks go 
to Stephen M . E l l i s and D r . D o n T o m l i n for edit ing 
the manuscript , Hayes C . D y e for obta in ing funding , 
and Janet M u r p h y for preparing the manuscript . 

References 
Andreev, V. N . 1954. T h e g r o w t h of forage lichens 

and the methods for their regulation. - Trans i . In : 
Proceedings of the V . L . K o m a r o v Botanical Insti­
tute of the U S S R A c a d e m y of Sciences, Ser. I l l 
Geobotany. 9: 11-74. (Translated f r o m Russian). 

Bos, G. N . 1967. Range types and their u t i l i za t ion 
by muskox on N u n i v a k Island, A l a s k a : A recon­
naissance study. - M. S. Thesis, U n i v e r s i t y of Alas­
ka, Fairbanks. 113 p p . 

Brickey, J. and Brickey, C. 1975. Reindeer, cattle of 
the arctic. - Alaska Journal, Winter Edition, p p . 16¬
24. 

Churchill, F. C. 1906. Reports o n the C o n d i t i o n of 
Educat ional and School Service and Management of 
Reindeer Service i n the Dis t r ic t of A l a s k a . - 59th 
Congress, 1st Session, Document No. 483: 33-36. 

Davey, S. P. 1963. Reindeer and their management 
on St. Paul Island, A l a s k a . Bureau of Commercial 
Fisheries, U S D I , Seattle, Washington , 35 p p . 

Davitt, B. B. and Nelson, J. R. 1980. A M e t h o d of 
Prepar ing Plant E p i d e r m a l Tissue for Use i n Fecal 
Analys i s . - Circular 0628. Col lege of A g r i c u l t u r e 
Research Center , W a s h i n g t o n State U n i v e r s i t y . 5 
pp. 

Fries, J. 1977. The vascular f lora of N u n i v a k Island, 
A l a s k a . - Senior Thesis Project, M i d d l e b u r y Col lege, 
M i d d l e b u r y , V e r m o n t . 58 pp. 

Klein, D. R. 1959. St. M a t t h e w Island reindeer-range 
study. - Special Scientific Report No. 43, U S D I , F ish 
and W i l d l i f e Service, Washington , D . C . 48 pp . 

Klein, D. R. 1968. T h e in t roduct ion , increase and 
crash of reindeer on St. M a t t h e w Island. - Journal 
of Wildlife Management. 32 (2): 350-367. 

Klein, D. R. 1987. Vegetation recovery patterns fol­
l o w i n g overgrazing by reindeer o n St. M a t t h e w Is­
land. - Journal of Range Management. 40 (4): 336¬
338. 

Lomen, C. J. 1929. Reindeer as a source of food. -
Scientific American. 105-108. 

Merrick, J. W. 1973. Letterto Bavi l la and G o s u k in 
reference to reindeer permit . - USDI, Bureau of 
Land Management, Anchorage , A l a s k a . 2 pp . 

Mozee, B. 1933. T h e reindeer prob lem in Alaska . -
N o m e , Alaska . Gateway Publ. 55 pp . 

Olsen, D. F. 1970. Cooperat ive ownership experien­
ces of A l a s k a E s k i m o reindeer herders. - Human 
Organization. 29 (1): 57-652. 

Palmer, L. J. 1926. Progress of reindeer grazing in­
vestigations in A l a s k a . - USDA Bulletin 1423. 
Washington , D . C . G o v t . P r i n t i n g Of f i ce . 37 pp. 

42 Rattgifer, 12 (1), 1992 



Palmer, L. J. and Miller, W. B. 1930. Progress of 
reindeer-caribou crossbreeding experiments o n N u -
nivak Island, A l a s k a . - Biological Survey Files, June­
au, Alaska. In : A r c h i v e s , Seattle, W a s h i n g t o n . 22 
pp. 

Palmer, L. J. 1934. Rais ing reindeer i n A l a s k a . -
U S D A , W a s h i n g t o n , D . C . Misc. Pub. No. 207. 41 
pp. 

Palmer, L. J. 1938. Management of m u s k o x e n and 
reindeer on N u n i v a k Island, A l a s k a . - U. S. Bur. 
Biol. Surv. Proj. Rep. 25 p p . (mimeo). 

Palmer, L. J. 1945. T h e A l a s k a tundra and its use by 
reindeer. - U S D I , Bureau of Indian Affairs. 28 p p . 
(mimeo). 

Palmer, L. J. and Rouse, C. H . 1945. T h e study of 
the A l a s k a tundra w i t h reference to its reactions to 
reindeer and other grazing. - U S D I , F i s h & W i l d l i ­
fe Service, Research Report No. 10. G o v e r n m e n t 
P r i n t i n g Of f i ce , Washington , D . C . 48 p p . 

Pegau, R. E . 1968a. G r o w t h rates of important rein­
deer forage l ichen o n the Seward Peninsula , A l a s k a . 
- Arctic. 21 (4): 255-259. 

Pegau, R. E . 1968b. Reindeer range appraisal i n 
A l a s k a . - M. S. Thesis. U n i v e r s i t y of A l a s k a , Fair ­
banks. 128 p p . 

Pegau, R. E . 1970. Effect of reindeer t r a m p l i n g and 
grazing o n lichens. - Journal of Range Management, 
V o l . 23: (2) 95-97. 

Preston, J. E . and Fibich, W. R. 1976. Soils and 
range sites of the U m n a k - U n a l a s k a area, A l a s k a . -
USDA, Soil Conservation Service, Anchorage , Alas­
ka . 41 pp. 

Rouse, C. H . 1948. M u s k o x e n o n N u n i v a k Island -
U. S. Bureau Biological Survey Project Report. 9 p p . 
(mimeo.) . 

Scheffer, V. B. 1951. The Rise and fall of a reindeer 
herd. - The Scientific Monthly. 73 (6): 356-362. 

Scotter, G. W. 1963. G r o w t h rates of Cladonia al-
pestris, Cladina rnitis and Cladina rangiferina in the 
Taltson R i v e r Region , N . W . T . - Canadian Journal 
of Botany. 41: 1199-1202. 

Skjenneberg, S. and Slagsvold, L. 1979. Reindeer 
husbandry and its ecological principles . A n d e r s o n , 
C . M . and J . R . L u i c k , Edi tors ; T . T . D e e h r Trans­
lator. U S D I , Bureau of Indian Affa irs , Juneau, Alas­
ka. Translated f r o m Reindriften og dens naturgrunn¬
lag. Universitetsforlaget, O s l o , 1968. 322 p p . 

Soil Conservation Service. 1976. N a t i o n a l H a n d ­
b o o k for N a t i v e G r a z i n g Lands. - USDA, Soil Con­
servation Service, Wash ington , D . C . 

Stern, R. O. , Arobio, E . L., Naylor, L. L. and Tho­
mas, W. C. 1977. Socio-economic evaluation of 
reindeer herding i n relat ion to proposed national 
interest (d)2 lands i n northwestern A l a s k a . - F i n a l 
Repor t for N a t i o n a l P a r k Service. C X - 9000-6-0098, 
N a t i o n a l P a r k Service, Pacific N o r t h w e s t R e g i o n , 
U S D I , Institute of Arctic Biology, U n i v e r s i t y of Alas­
ka , Fa irbanks , A l a s k a 313 pp . 

Swanson, J. D. , Kinney, M . P. and Scorup, P. C. 
1983. Reindeer range vegetation inventory procedu­
res. - Acta Zool. Fennica. 175: 39-41. 

Swanson, J. D., Schuman, M . and Scorup, P. C. 
1985. Range survey of the Seward Peninsula R e i n ­
deer Ranges, A l a s k a . - USDA, Soil Conservation Ser­
vice, Anchorage , A l a s k a . 81 pp . 

Swanson, J. D., Lehner, D. and Zimmerman, J. 
1986. Range survey of N u n i v a k Island, A l a s k a . - In : 
V o l I of III. USDA, Soil Conservation Service, A n ­
chorage, A K . 67 pp . 

Swanson, J. D. and Knapman, L. 1986. C r i t e r i a for 
evaluating l i chen and other plants on reindeer rang­
es. (Draft) - USDA, Soil Conservation Service, A n ­
chorage, A K . 27 pp. 

Swanson, J. D. and LaPlant, D. 1987. Range survey 
of Hagemeister Island. - V o l . I and II. USDA, Soil 
Conservation Service, Anchorage , A K . 26 and 42 pp . 

Wiseman, B. 1973. Reindeer management reeom-
mendatiaons. - Letter to File A063Î79. U S D I , B u ­
reau of L a n d Management, Anchorage , A l a s k a . 1 

P-

Manuscript accepted 10 January, 1992 

Rangifer, 12 (1), 1992 43 


