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ABSTRACT 

An e c o s y s t e m s t u d y , based on the c o n c e p t and a p p r o a c h 

o f b i o g e o c l i m a t o l o g y ( sensu the K r a j i n a s c h o o l o f e c o s y s t e m c l a s 

s i f i c a t i o n ) , was c o n d u c t e d i n the b o r e a l f o r e s t o f n o r t h e a s t e r n 

B r i t i s h Co lumb ia i n t he F o r t N e l s o n a r e a . The pr ime p u r p o s e o f 

t h i s s t u d y was to p roduce an e c o l o g i c a l c l a s s i f i c a t i o n o f f o r 

e s t e d e c o s y s t e m s of t h e a r e a . The r e s u l t i n g c l a s s i f i c a t i o n was 

based on an a n a l y s i s o f as many e n v i r o n m e n t a l and v e g e t a t i o n a l 

c h a r a c t e r i s t i c s as f e a s i b l e . I n t e r p r e t a t i o n s o f t he e n v i r o n 

menta l and v e g e t a t i o n a l a n a l y s e s p r e s e n t e d a t t e m p t to e x p l a i n 

the f a c t o r s w h i c h c o n s p i c u o u s l y c o n t r i b u t e to e c o s y s t e m p r o c 

e s s e s and d e v e l o p m e n t . 

The v e g e t a t i o n f rom 95 p h y t o g e o c o e n o t i c p l o t s was 

c l a s s i f i e d i n t o 6 o r d e r s , 10 a l l i a n c e s and 15 a s s o c i a t i o n s and 

the s o i l s were c l a s s i f i e d i n t o 17 s u b g r o u p s , some w i t h t h e i r 

g l e y e d v a r i a t i o n s . D e t a i l e d s o i l a n a l y s i s and d e s c r i p t i o n s a r e 

ma jo r components o f t he e c o s y s t e m d e s c r i p t i o n s . The e c o s y s t e m s 

a re summar ized e n v i r o n m e n t a l l y by t h e i r p r o j e c t i o n on an e d a -

t o p i c g r i d o f m o i s t u r e and n u t r i e n t r e g i m e s . 

An e l e m e n t a l ash a n a l y s i s was c a r r i e d o u t on s u r f a c e 

o r g a n i c h o r i z o n s . Ca and Mg c o n t e n t appear t o be good i n d i c a 

t o r s o f t h e p o s i t i o n s t h a t e c o s y s t e m s occupy on the e d a t o p i c 

g r i d . A d d i t i o n a l l y , mor humus o f b l a c k s p r u c e e c o s y s t e m s was 

compared w i t h moder humus o f aspen e c o s y s t e m s . I t i s c o n f i r m e d 
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t h a t moder humus has p r o p e r t i e s w h i c h a re more c o n d u c i v e t o 

h i g h b i o l o g i c a l a c t i v i t y t han does mor humus. 

I t i s c o n c l u d e d t h a t the c o l d b o r e a l c l i m a t e , f l a t 

ness o f t h e t e r r a i n , p r e v a i l i n g l y f i n e t e x t u r e d s o i l p a r e n t ma

t e r i a l , and f a i r l y f r e q u e n t f o r e s t f i r e s a re the dominant e n v i 

r onmenta l f a c t o r s i n f l u e n c i n g e c o s y s t e m s t r u c t u r e and d y n a m i c s 

i n t he s t u d y a r e a . 

The f i n e t e x t u r e o f t he p a r e n t m a t e r i a l f r e q u e n t l y 

c a u s e s v e r y s l o w p e r c o l a t i o n o f w a t e r t h r o u g h s o i l s w h i c h p r o 

duces s e m i - s t a g n a n t w a t e r c o n d i t i o n s i n s t e a d o f t h e r i c h s e e p 

age s i t e s o f more e a s i l y d r a i n e d m a t e r i a l s i n o t h e r a r e a s . 

S u f f i c i e n t m o i s t u r e i s r e t a i n e d i n t h e s e f i n e t e x t u r e d s o i l s 

t o p r e v e n t x e r i c c o n d i t i o n s f rom d e v e l o p i n g , even i n s h e d d i n g 

t o p o g r a p h i c p o s i t i o n s . 

The c o l d t e m p e r a t u r e s r e d u c e b i o l o g i c a l a c t i v i t y , o f 

the a r e a t o the p o i n t where n u t r i e n t p o o r , mor humus c o n d i t i o n s 

d e v e l o p . Mor humus promotes d e g r a d a t i o n o f s o i l s . However , 

t h i s p r o c e s s i s g r e a t l y i n h i b i t e d by f r e q u e n t f o r e s t f i r e s . 

These f i r e s m a i n t a i n aspen s t a n d s as a f i r e c l i m a x w h i c h r e 

t a r d s the deve lopment o f s t r o n g a c i d i t y , so c h a r a c t e r i s t i c i n 

mor humus o f b l a c k s p r u c e s t a n d s ( t h e t h e o r e t i c a l c l i m a t i c c l i 

max) . 

The g e n e r a l f l a t n e s s o f t h e t e r r a i n r e s u l t s i n poor 

d r a i n a g e o f t he a r e a and f a v o u r s the deve lopment o f b o g s . In 

h i g h m o o r s , a p e r m a f r o s t l a y e r c o n s i s t e n t l y o c c u r s . 
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C h a p t e r T 

INTRODUCTION 

One of t h e most e x t e n s i v e f o r e s t zones i n t h e w o r l d 

i s the b o r e a l f o r e s t w h i c h , s o u t h of the a r c t i c t u n d r a , f o r m s 

a b r o a d b e l t of f o r e s t a c r o s s b o t h N o r t h America and E u r a s i a * 

I n E u r a s i a t h i s zone has been r e f e r r e d t o as t h e e u r o s i b e r i a n 

domain of c o n i f e r s ( P i n e t o - Piceeturn) by Tuxen ( i n Khapp, 

1965) t o t h e S i b e r i a n t e r m t a i g a ( M a j o r , 1969). V a r i o u s 

o t h e r n o n - s c i e n t i f i c terms range from th e " g r e a t n o r t h woods" 

t o the d a r k c o n i f e r o u s f o r e s t s . In N o r t h A m e r i c a , t h i s f o r e s t 

i s sometimes c a l l e d t h e t a i g a (La R o i , 196?), b u t i t i s 
1 

u s u a l l y s i m p l y r e f e r r e d t o as the b o r e a l f o r e s t . 

T h i s i n v e s t i g a t i o n c o n c e r n s i t s e l f v / i t h one s m a l l 

a r e a o f t h i s v a s t f o r e s t e d zone, t h e n o r t h e a s t e r n p a r t o f 

B r i t i s h Columbia,, 

O b j e c t i v e s 
0 

The b a s i c o b j e c t i v e s o f t h e s t u d y a r e t o p r o d u c e a 

c l a s s i f i c a t i o n of f o r e s t ecosystems I n t h e b o r e a l f o r e s t 
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The B o r e a l F o r e s t 

F i g s . 1 & 2 L o o k i n g e a s t from Steamboat Mt. towards 
t h e F o r t N e l s o n Lowlands. F i r e i s a c h a r a c t e r i s t i c phenomena 
of t h e b o r e a l f o r e s t s . Below, the e f f e c t s of f i r e and d r a i n 
age p a t t e r n s are e v i d e n t on t h e l a n d s c a p e . P o o r l y d r a i n e d 
a r e a s are s l o w t o r e g e n e r a t e . 
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[ j B o r e a l white and B l a c k Spruce B i o g e o c l i m a t i c Zone of the 

C a n a d i a n B o r e a l F o r e s t ( K r a j i n a , 1965)]] of t h e F o r t N e l s o n 

a r e a i n n o r t h e a s t e r n B r i t i s h Columbia and t o e l u c i d a t e some 

l e a d i n g e n v i r o n m e n t a l r e l a t i o n s h i p s between v e g e t a t i o n and 

s o i l s . I t i s now a w e l l e s t a b l i s h e d f a c t t h a t such b a s i c 

e c o l o g i c a l s t u d i e s a r e r e q u i r e d f o r sound mangement of r e 

newable l i v i n g r e s o u r c e s . The n a t u r e and extent, of ecosystems 

must be known b e f o r e t h e y can be managed p r o p e r l y . This i s 

t h e f i r s t attempt to develop an e c o l o g i c a l c l a s s i f i c a t i o n 
of the b o r e a l zone i n B r i t i s h C o lumbia. 

Approach and t e r m i n o l o g y 

The b a s i c methods u t i l i z e d i n t h i s s t u d y were t h o s e 

d e v e l o p e d by K r a j i n a and h i s s t u d e n t s at t h e U n i v e r s i t y o f 

B r i t i s h C o l u m b i a over the p a s t 25 y e a r s . The b a s i c methods 

have p r e v i o u s l y been u t i l i z e d f o r s t u d i e s i n most of the 

b i o g e o c l i m a t i c zones i n B r i t i s h Columbia by Brayshaw (1955), 
McMinn (1957), Mueller-Dombois (1959) , O r l o c i (1961, 196 *0 , 

B e l l (196 * 0 , P e t e r s o n (196 L 0 , Wade (1965), Brooke (1966), Eady (1971 
Cordes (1972 ^, W a l l (1969), B e i l (1969), F r a s e r (1970), Brooke e t a l 

(1970), Kojima (1971), R e v e l (1972), K l i n k a (1976), amongst o t h e r s . 

In p u b l i c a t i o n s , K r a j i n a (1933, 1959, I960, 1965, 1969, 1971, 1972) 

has d i s c u s s e d t h e p h i l o s o p h y , t e r m i n o l o g y and use of h i s 

b i o g e o c o e n o t i c c l a s s i f i c a t i o n s . A d d i t i o n a l l y , t h e above 



a u t h o r s have d e s c r i b e d the methodology and a p p r o a c h i n d e t a i l . 

T h e r e f o r e , o n l y a few p e r t i n e n t p o i n t s w i l l be g i v e n h e r e . 

The b a s i c ecosystem u n i t u t i l i z e d i n t h i s s t u d y i s 

the b i o g e o c o e n o s e as d e f i n e d by Sukachev (191+1+) and by Sukachev 

and D y l i s (196J+). T h i s ecosystem u n i t i s c o n s i d e r e d t o be a 

s p e c i f i c c a s e of the e c o s y s t e m d e f i n e d by T a n s l e y (1935). The 

l e v e l at w h i c h the ecosystem i s s t u d i e d i s t h a t o f t h e p l a n t 

community (as used by the Z i i r i c h - M o n t p e l l i e r s c h o o l of p h y t o -

s o c i o l o g y ) and the polypedon (as d e f i n e d by the C a n a d i a n System 

of S o i l C l a s s i f i c a t i o n ) . 

E a c h "type of p l a n t community" ( p l a n t a s s o c i a t i o n 

s e n s u B r a u n - B l a n q u e t ) and each t y p e of s o i l ( a t t h e s e r i e s 

l e v e l ) a re c o n s i d e r e d t o be a b a s i c ecosystem t y p e . I n t h i s 

s t u d y , s i n c e many s e r i e s are not d e f i n e d , s o i l s a r e c l a s s i f i e d 

o n l y t o subgroup. F o r p r a g m a t i c r e a s o n s , ecosystems a r e grouped 

i n t o p l a n t a s s o c i a t i o n s f o r p r e s e n t a t i o n i n t h i s s t u d y . E a c h 

d i f f e r e n t t y p e of s o i l , on w h i c h a g i v e n p l a n t a s s o c i a t i o n 

o c c u r s , must however, be c o n s i d e r e d as a s e p a r a t e b a s i c e c o s y s t e m 

t y p e . 

Methods u t i l i z e d , t o group p l a n t communities i n t o 

a s s o c i a t i o n s , f o l l o w t h e Z u r i c h - M o n t p e l l i e r s c h o o l o f p h y t o -

s o c i o l o g y ( i n B r a u n - B l a n q u e t , 1932). T h i s methodology i s 
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d e s c r i b e d b y M u e l l e r - D o m b o i s and E l l e n b e r g (197*+), and W h i t t a k e r 

( 1 9 7 5 ) . I n r e s p e c t t o m e t h o d o l o g y , Moore e t a l . (1970) and 

S h i m w e l l (1972) s h a r e t h e v i e w t h a t s o - c a l l e d " t r a d i t i o n a l " 

m e t h o d s g i v e v e r y good r e s u l t s and u n d e r s t a n d i n g f o r t h e 

amount o f i n p u t r e q u i r e d and t h a t t h e y a r e g e n e r a l l y m o r e 

e f f i c i e n t t h a n s t r i c t l y q u a n t i t a t i v e m e t h o d s . T h i s method 

a s s u m e s t h a t v e g e t a t i o n i s t h e b e s t e c o s y s t e m i n t e g r a t o r . 

f o r m u l a ( D o k u c h a e v , 1898 ; J e n n y , 19*+1 and M a j o r , 1 9 5 1 ) . 

V e g e t a t i o n / s o i l = / ^ ( c l i m a t e , o r g a n i s m s , r e l i e f , p a r e n t m a t e r i a l , 

S i n c e t h e p r e s e n t s t u d y was c o n d u c t e d w i t h i n one m a c r o c l i m a t e , 

t h e d i f f e r e n c e s i n v e g e t a t i o n and s o i l s o f t h e v a r i o u s e c o 

s y s t e m s a r e p r i m a r i l y c a u s e d b y c h a n g e s i n one o r more o f t h e 

f a c t o r s on t h e r i g h t o f t h e e q u a t i o n o t h e r t h a n c l i m a t e ~ ( i f 
t 

t h e d i f f e r e n c e was due t o a d i f f e r e n t m a c r o c l i m a t e , one w o u l d 

be d e a l i n g w i t h a d i f f e r e n t b i o g e o c l i m a t i c z o n e o r s u b z o n e ) » 

As much as p o s s i b l e , t h i s p r e s e n t s t u d y c o n c e r n s i t s e l f w i t h 

r e c o g n i z i n g t h e v a r i o u s t y p e s o f e c o s y s t e m s w i t h i n a b i o g e o 

c l i m a t i c s u b z o n e and a t t e m p t s t o e x p l a i n t h e c a u s a l f a c t o r s 

w h i c h a c c o u n t f o r t h e d i f f e r e n c e s b e t w e e n t h e s e t y p e s . 

A u s e f u l v i e w o f e c o s y s t e m s i s t h r o u g h t h e f o l l o w i n g 

t i m e ) . 
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The Study Area 

Most of the s t u d y a r e a l i e s w i t h i n the s o u t h e r n 

f r i n g e of t h e p e r m a f r o s t r e g i o n , the boundary o f w h i c h i s 

r o u g h l y e q u i v a l e n t t o the -1° C (30° F ) mean a n n u a l i s o t h e r m 

(Brown, 1967). T a r n o c a i (197*+), i n an u n p u b l i s h e d map of 

p e a t l a n d r e g i o n s of B r i t i s h C o l u m b i a , c o n s i d e r s a l l of t h e 

area covered by t h i s s t u d y t o be i n the r e g i o n of " S u b a r c t i c 

Bogs and F e n s " . H i s lo w e r l a t i t u d i n a l boundary f o r t h i s 

r e g i o n i s s l i g h t l y l o w e r t h a n the -1° C mean a n n u a l i s o t h e r m . 

The p o r t i o n of t h e b o r e a l f o r e s t under s t u d y i s 

c o n s i d e r e d by Knapp (1965) t o be a t r a n s i t i o n a r e a a t t h e 

e a s t e r n s l o p e of the n o r t h e r n Rocky M o u n t a i n s , w i t h o c c u r r e n c e s 

of s p e c i e s t y p i c a l of w e s t e r n N o r t h A m e r i c a . H a l l i d a y (1937) 
c o n s i d e r s t h e F o r t N e l s o n a r e a t o b e l o n g t o the Ma c k e n z i e 

Lowlands and Upper L i a r d s e c t i o n s of the b o r e a l f o r e s t . 

The r e g i o n of t h i s s t u d y f a l l s i n t o what Rowe (1959) terms 
the Upper Mac k e n z i e and Upper L i a r d s e c t i o n s of t h e b o r e a l 

f o r e s t . The s t u d y a r e a i s c e n t e r e d i n the l a r g e s t p a r t o f 

the b o r e a l f o r e s t found i n B r i t i s h C o l u m b i a . F i g u r e 3 

shows the B o r e a l White and B l a c k Spruce B i o g e o c l i m a t i c Zone 

as d e l i n e a t e d by K r a j i n a (1973). 

from t h e e a s t e r n b o r e a l f o r e s t 

s p e c i e s as Abies balsamea 

T h i s a r e a d i f f e r s 

by t h e absence of such t r e e 
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and i n f r e q u e n t o c c u r r e n c e of P i n u s b a n k s i a n a . These s p e c i e s 

a r e r e p l a c e d i n the west by Abies l a s i o c a r p a and P i n u s c o n t o r t a . 

I n a d d i t i o n , the w e s t e r n b o r e a l f o r e s t s c o n t a i n B e t u l a  

r e s i n i f e r a , as w e l l as B. p a p y r i f e r a . 

British Columbia 
*~ Biogeoclimatic Zones 

Mr* 
to* 

From: A I Farley. Altai of Burnt, Columbia 
Map adapted from VJ. Krajra 

| [ Glacier* 

f" " | Alpine tundra (AT) 

I Subalpinc mountain hemlock (MH) 

| Subalpinc Enfelmann ipruca- uibalpinc Or (ES) 
Sot"" willow-birth (SW) 

Boreal white and Mack iprucc (BS( 
] Sub-bofcal apruct (SS) 

j Cariboo aipen-lodfepol* pint Dou|la> fir (CA) 

fŷ | Interior weitcrn hemlock (IH) 

| Interior Oouflaf Or (IF) 

Ponderota pine-bunchgraia (PF) 
Coattal Dou|lat fir (CF) 

Coaual weitcrn hemlock (CH) 

\ 

F i g u r e 3 

C l i m a t e II. 

The c l i m a t e of the s t u d y a r e a has been c h a r a c t e r i z e d 

as a m i c r o t b e r m a l c o n t i n e n t a l b o r e a l c l i m a t e (Dfc a f t e r Kb'ppen) 
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by K r a j i n a (1969) . The f o l l o w i n g c l i m a t i c s t a t i s t i c s are f r o m 

Environment Canada's "Temperature and P r e c i p i t a t i o n , 19*+1 -

1970" f o r B r i t i s h C o l u m b i a . 

T o t a l a n n u a l p r e c i p i t a t i o n a t F o r t N e l s o n ( t h e 

c e n t e r of the s t u d y a r e a ) averages k$ cm per y e a r , w i t h L*0$ 

o c c u r r i n g i n June, J u l y and August. The mean a n n u a l temp

e r a t u r e i s -1.3° C a t the F o r t N e l s o n a i r p o r t . The mean 

d a i l y t e m p e r a t u r e s f o r January and J u l y a r e -23° C and 16.7° C 

r e s p e c t i v e l y . Mean d a i l y minimum t e m p e r a t u r e s f o r t h e s e two 

months a r e - 2 8 ° C and 10° C r e s p e c t i v e l y . The a r e a averages 

219 f r o s t days d u r i n g the y e a r w i t h o n l y J u l y b e i n g f r o s t f r e e . 

A summary of the c l i m a t e of F o r t N e l s o n , whioh was produced 

by K r a j i n a ( u n p u b l i s h e d n o t e s ) , i s shown i n F i g . *f. 

The s t u d y a r e a i s c h a r a c t e r i z e d by l o n g c o l d w i n t e r s 

and c o o l summers. Kendrew and K e r r (1955) r e p o r t t h a t i n 

ar e a s n o r t h of l a t i t u d e 55° N , t h e days a r e s h o r t i n the 

w i n t e r w i t h l i t t l e e f f e c t i v e s u n s h i n e . D u r i n g the summer, 

however, th e l o n g day l e n g t h and s u n s h i n e f o s t e r b e t t e r 

p l a n t growth t h a n a i r t e m p e r a t u r e would s u g g e s t . 

P h y s i o g r a p h y 

The s t u d y a r e a l i e s w i t h i n t h e I n t e r i o r P l a i n s of 

N o r t h America w h i c h extend i n t o B r i t i s h C o l u m b i a i n the n o r t h -



CLIMATIC SUMMARY 

FORT KELSON AIRFOTT 53°50'N, 1 2 2 ° 3 5 ' 3 , 1230' A S l . Record: 30-34 years. 
Bonthj abovs 50UF: 3, beloc 32°F: 5, A . S . T . P . 17.57", AIM.SJ. 75.4", snoo $ A.MJ .P. : 42.91, days a i t h f r o s t , y e a r l y : 219. 

E.MAX.T. 45 59 64 76 . 89 93 98 93 ' 91 78 55 49 
t.o.w.j. -1.9 11.0 27.2 45.2 61.0 69.C 73.4 70.2 58.3 43.0 17.0 1.5 
S.O.T. -9.8 1.3 15.5 34.1 49.4 58.1 62.1 58.7 47.9 34.1 9.9 -5.3 
I.0.MIN.T. -17.6 -8.4 3.8 23.0 37.8 46.5 50.7 47.2 37.4 25.1 2.7 -12.2 
E.MIN.T. -61 -55 -39 -30 5 30 34 .29 12 -18 -42 -54 

Oays r l t h f r o s t 31 28 31 26 8 ' 0 1 7 26 30 31 
M . T . P . 1.04 0.96 0.98 0.85 1.48 2.53 2.94 2.19 1.52 1.01 1.05 1.02 
BONN JAX FES M APR BAY JUN JUL AUG SEP OCT NOV CEC 

Figure U 
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e a s t s e c t i o n of the p r o v i n c e . H o l l a n d (196*0 c o n s i d e r s t h e 

I n t e r i o r P l a i n s t o be r e p r e s e n t e d i n B r i t i s h C o l u m b i a by t h e 

A l b e r t a p l a t e a u and i t s s u b d i v i s i o n , the F o r t N e l s o n L o w l a n d . 

The F o r t N e l s o n Lowland i s a r b i t r a r i l y s e p a r a t e d from t h e 

r e s t of the A l b e r t a p l a t e a u a t the 700 m (2000') c o n t o u r 

l e v e l . The i n t e r i o r p l a i n s , i n the F o r t N e l s o n a r e a , a r e 

u n d e r l a i n by g e n t l y t i l t i n g s e d i m e n t a r y r o c k s of C r e t a c e o u s 

Age w h i c h were d e p o s i t e d i n a l l u v i a l , d e l t a i c and marine 

e n v i r o n m e n t s ( T a y l o r and S t o t t , 1968). B a s i c a l l y . , t h e s e 

s e d i m e n t a r y r o c k s are marine s h a l e s of the B u c k i n g h o r s e 

f o r m a t i o n and sa n d s t o n e s of the S i k a n n i f o r m a t i o n w h i c h 

b o t h b e l o n g t o the F o r t S t . John Group of s e d i m e n t a r y r o c k s 

( T a y l o r and S t o t t , 1968). 

The a r e a around F o r t N e l s o n was o v e r - r i d d e n by 

c o n t i n e n t a l i c e s h e e t s d u r i n g the P l e i s t o c e n e . A c c o r d i n g 

t o H o l l a n d (196*+), t h e K e e w a t i n i c e s h e e t , w h i c h o r i g i n a t e d 

i n a c e n t e r west of Hudsons Bay, f l o w e d southwestward and 

v/estward a c r o s s the F o r t N e l s o n Lowland, t r a n s p o r t i n g b o u l d e r s 

and d r i f t from p r e c a m b r i a n p a r e n t r o c k s i n t h e e a s t . The 

maximum advance sheet was c o n s i d e r e d t o be west of F o r t N e l s o n 

where i t was r e l a t i v e l y t h i n ( H o l l a n d , 196*0. T a y l o r and S t o t t 

(1968) r e p o r t e d t h i n or absent g l a c i a l d e p o s i t s on h i g h e r 

l a n d s , but t h i c k d e p o s i t s i n a d j a c e n t l o w l a n d s s u c h as a t the 

F o r t N e l s o n a i r p o r t where 232 meters (760') of g l a c i a l d r i f t 
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o v e r l i e b e d r o c k . In g e n e r a l , s o i l p a r e n t m a t e r i a l s can be 

r e l a t e d d i r e c t l y t o u n d e r l y i n g bedrock except f o r c e r t a i n 

areas of sand and a l l u v i a l b o t t o m l a n d s ( V a l e n t i n e , 1971). 

Three major r i v e r s d r a i n the F o r t K e l s o n area:-

the P r o p h e t , Muskwa, and F o r t N e l s o n . ( F i g s . 5, 18, 90 and 9l). 

I n g e n e r a l , much of t h e F o r t N e l s o n Lowland i s p o o r l y 

d r a i n e d due t o the f l a t or g e n t l y r o l l i n g t o pography and 

t h e f i n e t e x t u r e d s o i l s and p a r e n t m a t e r i a l . T h i s has 

r e s u l t e d i n t h e f o r m a t i o n of many s m a l l l a k e s and bogs 

s i n c e d e g l a c i a t i o n . The p a t t e r n of v e g e t a t i o n development 

i s t h e r e f o r e g r e a t l y a f f e c t e d . 

V a l e n t i n e (197D found i t d i f f i c u l t t o s e p a r a t e 

c l a y s of l a c u s t r i n e o r i g i n from m o r a i n a l d e p o s i t s d e r i v e d 

f r o m t h e s o f t marine s h a l e s of t h e B u c k i n g h o r s e f o r m a t i o n . 

T h i s f a c t o r , c o u p l e d w i t h the l a c k of any g e o m o r p h o l o g i c a l 

s t u d y of t h e a r e a , l e d him t o t h e development of a t e r r a i n 

s ystem based on t h e r e c u r r i n g p a t t e r n s of s u r f a c e m a t e r i a l s , 

morphology and g e o l o g y . Four s u c h t e r r a i n systems were 

d e s c r i b e d by V a l e n t i n e (1971). (See F i g s . 5, 6, 7, & 8?. 

The v e r y g e n t l y i n c l i n e d p l a i n of the F o r t N e l s o n 

Lowland, w i t h i t s low r e l i e f and low s u r f a c e w a t e r r u n o f f , 

i s d e s c r i b e d by V a l e n t i n e as the B u c k i n g h o r s e T e r r a i n System. 
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M i n e r a l p a r e n t m a t e r i a l s a r e m o s t l y d e r i v e d from the s i l t y 

m a rine s h a l e s of t h e B u c k i n g h o r s e f o r m a t i o n . T h i s g e n e r a l l y 

p o o r l y d r a i n e d t e r r a i n system i s v e r y e x t e n s i v e , e s p e c i a l l y 

e a s t of F o r t N e l s o n . 

The h i g h e r h i l l s above the B u c k i n g h o r s e T e r r a i n 

S y s tem, such as the P o p l a r H i l l s v/est of F o r t N e l s o n , a r e 

c l a s s e d as t h e S i k a n n i T e r r a i n System. These a r e a s a r e 

g e n e r a l l y composed of s a n d s t o n e s and i n t e r b e d d e d s i l t y 

s h a l e s of t h e S i k a n n i f o r m a t i o n . D r a i n a g e i s g e n e r a l l y 

b e t t e r t h a n on t h e B u c k i n g h o r s e T e r r a i n System due t o 

i n c r e a s e d s l o p e s , however, on f l a t or g e n t l y i n c l i n e d 

a r e a s , bog development i s g e n e r a l l y p r e s e n t due t o impeded 

d r a i n a g e . 

A r e a s , where sands and g r a v e l s were d e p o s i t e d , 

over t h e B u c k i n g h o r s e T e r r a i n System d u r i n g d e g l a c i a t i o n , 

are c o n s i d e r e d to be p a r t of the Chuatse T e r r a i n System. 

Where t h e s e d e p o s i t s are t h i c k enough t o r i s e above t h e 

g e n e r a l l e v e l of the B u c k i n g h o r s e T e r r a i n System, or are 

a d j a c e n t t o the r i v e r s or downcut s t r e a m s , the s o i l s a r e 

w e l l d r a i n e d . Otherwise the g e n e r a l f l a t n e s s of the t e r r a i n 

r e s t r i c t s s o i l d r a i n a g e . 

The v a l l e y s l o p e s and a l l u v i a l b o t t o m l a n d s of 

streams,' w h i c h have c u t t h r o u g h t h e p l a i n , a r e p l a c e d 
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i n t o the Muskwa T e r r a i n System. T h i s system i n c l u d e s the 

remnants of p r e v i o u s s t r e a m c h a n n e l s as w e l l as t h e 

p r e s e n t r i v e r s . 



T e r r a i n Systems 

F i g s . 5 & 6 Above, l o o k i n g n o r t h a l o n g t h e Muskwa R i v e r . 
F o r t N e l s o n i s on t h e l e f t . The v a l l e y b ottom, w i t h i t s s l o p e s , 
b e l o n g t o t h e Muskwa T e r r a i n System. The f l a t p l a i n b e l o n g s 
t o the B u c k i n g h o r s e T e r r a i n System. A l t h o u g h n o t v i s i b l e above, 
f l u v i a l m a t e r i a l was o f t e n d e p o s i t e d o v er the B u c k i n g h o r s e 
T e r r a i n System, e s p e c i a l l y a l o n g t h e edges of t h e r i v e r s . 
T h i s was termed t h e Chuatse T e r r a i n System by V a l e n t i n e . 
The l o d g e p o l e p i n e , growing on the dunes i n t h e photo below 
b e l o n g s t o t h e Chuatse T e r r a i n System. The t e r r a i n s ystems 
used here were d e v e l o p e d and d e s c r i b e d by V a l e n t i n e (1971). 
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T e r r a i n S y s t e m s 

F i g . 7 T h e p o o r l y d r a i n e d B u c k i n g h o r s e T e r r a i n S y s t e m 
i n t h e f o r e g r o u n d . The S i k a n n i T e r r a i n S y s t e m b e h i n d P a r k e r 
L a k e ( t h e l a r g e r l a k e ) r i s e s i n t h e b a c k g r o u n d . 

. " - i , - -

',.•••>,"'•' ' ; . ^ v ^ / - '•" • 

F i g . 8 E f f e c t s o f d r a i n a g e w h e r e f l u v i a l m a t e r i a l s a r e 
d e p o s i t e d o v e r t h e B u c k i n g h o r s e T e r r a i n S y s t e m . H e r e t h e 
g r a d i e n t s b e t w e e n c o m m u n i t i e s a r e s h a r p . 
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C h a p t e r I I 

MET HODS 

V e g e t a t i o n A n a l y s i s and S y n t h e s i s 

As mentioned e a r l i e r , the b a s i c method u t i l i z e d f o r 

d e s c r i b i n g v e g e t a t i o n i s t h a t d e v e l o p e d by the p h y t o s o c i o l o g i s t s 

of the Z i i r i c h - M o n t p e l l i e r s c h o o l as' m o d i f i e d by K r a j i n a (1933-

1972). 

A two week r e c o n n a i s s a n c e t r i p was made by V . - J . 

K r a j i n a and t h e a u t h o r t o t h e s t u d y a r e a d u r i n g the e a r l y 

summer of 1970. Notes were made on the t y p e s and d i s t r i b u t i o n s 

of p l a n t communities and p o t e n t i a l s a m p l i n g s i t e s were n o t e d . 

A d d i t i o n a l l y , a comprehensive c o l l e c t i o n of p l a n t s was made 

and the p l a n t s i d e n t i f i e d . 

Sample s i t e s were s e l e c t e d on t h e f o l l o w i n g b a s i s : 

(1) The community had t o o c c u r r e p e a t e d l y on t h e l a n d s c a p e . 

( 2 ) The community had t o be homogeneous, b o t h v e g e t a t i o n a l l y 
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and e n v i r o n m e n t a l l y . (3) The community had t o be l a r g e 

enough t o accommodate a +̂00 sq m sample p l o t i f f o r e s t e d 

and a 100 sq m sample p l o t i f n o n - f o r e s t e d . 

A d d i t i o n a l l y , where p o s s i b l e , o n l y t h e o l d e s t f o r e s t 

s t a n d s were sampled and o n l y t h o s e w h i c h were not s u b j e c t t o human 

d i s t u r b a n c e . P l o t s were p l a c e d s u b j e c t i v e l y w i t h i n t h e p l a n t 

community i n an a r e a w h i c h was judged t o b e s t r e p r e s e n t t h a t 

community. An attempt was a l s o made t o s e l e c t sample a r e a s 

v/hich would i n d i c a t e t h e v a r i a t i o n of e n v i r o n m e n t a l c o n d i t i o n s 

under w h i c h a g i v e n p l a n t a s s o c i a t i o n would o c c u r . 

F o r e a c h p l o t , q u a l i t a t i v e and q u a n t i t a t i v e e n v i r o n 

m e n t a l i n f o r m a t i o n was c o l l e c t e d on t h e f o l l o w i n g p h y s i o g r a p h i c 

f e a t u r e s : % s l o p e , e x p o s u r e , l a t i t u d e , l o n g i t u d e , e l e v a t i o n , 

and l a n d f o r r a . E s t i m a t e s of % c o v e r of l i t t e r and humus, 

exposed m i n e r a l s o i l , r o c k , and d e c a y i n g wood were a d d i t i o n a l l y 

made f o r each p l o t . 

V e g e t a t i o n i n each p l o t was a n a l y s e d as f o l l o w s : 

A l l v a s c u l a r p l a n t s , b r y o p h y t e s , and l i c h e n s were i d e n t i f i e d 

and l i s t e d f o r each v e g e t a t i o n l a y e r . V e g e t a t i o n l a y e r s 

were d e f i n e d as below. 

A ( t r e e ) l a y e r : A-̂ : Dominant t r e e s , whose crown extended 

above the g e n e r a l canopy. 
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A2'' Co-dominant t r e e s , whose crowns formed 

t h e b u l k of the upper canopy. 

A^: Suppr e s s e d t r e e s or t r e e s whose crowns 

were overtopped by the co-dominant 

and dominant t r e e s . These t r e e s were 

over 5 m i n h e i g h t . 

B ( s h r u b ) l a y e r : B-̂ s Woody p l a n t s over 2 m but l e s s t h a n 5 m. 

B2: Woody p l a n t s l e s s t h a n 2 m i n h e i g h t . 

C ( h e r b ) l a y e r : A l l herbaceous p l a n t s r e g a r d l e s s of 
h e i g h t . T h i s l a y e r i n c l u d e d s m a l l 

woody p l a n t s such as A r c t o s t a p h y 1 o s  

u v a - u r s i . V a c c i n i u m v i t i s - i d a e a , and 

S a l i x m y r t i l l i f o l i a . 

D (moss) l a y e r : Dh: B r y o p h y t e s and l i c h e n s o c c u r r i n g on 

humus and m i n e r a l s o i l . 

Dw: B r y o p h y t e s and l i c h e n s o c c u r r i n g on 

dead and d e c a y i n g wood. 

Dr: B r y o p h y t e s and l i c h e n s o c c u r r i n g on 

r o c k s . 
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When e s t a b l i s h i n g p l o t s , the s p e c i e s s i g n i f i c a n c e 

of each v e g e t a t i o n l a y e r was e s t i m a t e d a c c o r d i n g t o t h e 

D o m i n - K r a j i n a s c a l e w h i c h i s d e f i n e d i n the f o l l o w i n g t a b l e 

( t a k e n f rom K l i n k a , 197^). 

Symbol Code C o r r e s p o n d i n g ^ 
c o v e r v a l u e l * / 

D e s c r i p t i o n 

+ -1 0 . 2 . very s p a r s e l y . p r e s e n t , dominance .very s n a i l ( 0 . 1 - 0 . 3 ? ) 

1 1 0 . 7 s p a r s e l y p r e s e n t , dominance s m a l l ( 0 . 3 - 1 . 0 2 ) 

2 2 1 . 5 very s c a t t e r e d , dominance s m a l l ( 1 . 0 - 2.2%) 

3 3 3 . 5 s c a t t e r e d t o p l e n t i f u l , dominance 2 . 2 - 5 . 0 2 

4 4 7 . 5 o f t e n p r e s e n t , dominance 5 . - 10? 

5 5 1 7 . 5 o f t e n p r e s e n t , dominance 1 0 - 2 5 ? 

6 6 2 9 . 0 any number of i n d i v i d u a l s , dominance 25 - 33? 

7 7 4 1 . 5 any number of i n d i v i d u a l s , dominance 33 - 50? 

8 8 6 2 . 5 any number of i n d i v i d u a l s , dominance 50 - 75? 

9 9 8 7 . 5 any number of i n d i v i d u a l s , dominance o v e r 75? 

T a b l e 1 S p e c i e s S i g n i f i c a n c e 

When a v e r a g i n g s p e c i e s s i g n i f i c a n c e , assumed v a l u e s 

r e p r e s e n t i n g the m i d p o i n t s of the u n i t s o f t h e D o m i n - K r a j i n a 

s c a l e were a s s i g n e d f o r each c l a s s ( c o r r e s p o n d i n g c o v e r v a l u e 

i n t h e above T a b l e ) . S p e c i e s v i g o r was a s s e s s e d as f o l l o w s . 

0 - s p e c i e s dead + - v i g o r poor 

1 - v i g o r f a i r 2 - v i g o r good 

3 - v i g o r e x c e l l e n t 

J u d g i n g s p e c i e s v i g o r i s v e r y d i f f i c u l t , u n l e s s a s p e c i e s 

i s known t h r o u g h o u t i t s e n t i r e range of growing c o n d i t i o n s . 

T h e r e f o r e , i n many c a s e s , no v a l u e was g i v e n t o t h e s p e c i e s 
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f o r v i g o r i n t h i s s t u d y . 

In t h e v e g e t a t i o n t a b l e s p r e s e n t e d i n the n e x t 

c h a p t e r , f o r each p l o t , e v e r y s p e c i e s i s r e p r e s e n t e d by a 

number s u c h as ^ - . 2 . The f i r s t number r e p r e s e n t s s p e c i e s 

s i g n i f i c a n c e ' w h i c h • i n t h i s case would be h. The number 

a f t e r t h e d e c i m a l p l a c e ( 2 ) r e p r e s e n t s v i g o r . 

The symbols used i n the l a s t t h r e e columns of the 

v e g e t a t i o n t a b l e s a r e as f o l l o w s : P r e p r e s e n t s % p r e s e n c e 

( i n t h i s p a r t i c u l a r s t u d y p r e s e n c e and c o n s t a n c y a r e i d e n t i c a l 

s i n c e w i t h i n each a s s o c i a t i o n p l o t s i z e was c o n s t a n t ) , MS 

r e p r e s e n t s mean s i g n i f i c a n c e , and RS r e p r e s e n t s range o f 

s i g n i f i c a n c e . 

V e g e t a t i o n t a b l e s were c o n s t r u c t e d by t e n t a t i v e l y 

p l a c i n g the p l o t s i n t o p l a n t a s s o c i a t i o n s w i t h the a s s i s t a n c e 

of a computer and t h e n c a r e f u l l y e x a m i n i n g t h e a s s o c i a t i o n s 

f o r f l o r i s t i c s i m i l a r i t y . A computer program was d e v e l o p e d 

at t h e U n i v e r s i t y of B r i t i s h C o l u m b i a f o r m e c h a n i c a l l y 

h a n d l i n g r e l e v e s and p r o d u c i n g a s s o c i a t i o n t a b l e s (see K l i n k a , 

197 lO. 

A summary s y n t h e s i s t a b l e of a l l a s s o c i a t i o n s i s 

es e n t e d on page 2h6. The c o n s t a n c y c l a s s e s u t i l i z e d i n 
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t h i s t a b l e are a f t e r B r a u n - B l a n q u e t (1932) and are as f o l l o w s . 

c l a s s • %• of the p l o t s 

I : r a r e 1 - 20 

I I : Seldom p r e s e n t 21 - ho 
I I I : o f t e n p r e s e n t hi - 60 

IV: m o s t l y p r e s e n t 61 - 80 

V: c o n s t a n t l y p r e s e n t 81 - 100 

T a b l e 2 C o n s t a n c y 

The v e g e t a t i o n c l a s s i f i c a t i o n h i e r a r c h y i s , a l o n g 

w i t h the c h a r a c t e r i z i n g s u f f i x e s , as f o l l o w s . 

Order - e t a l i a 

A l l i a n c e - i o n 1 

A s s o c i a t i o n - etum 

S u b a s s o c i a t i o n - etosum 

V a r i a n t - osum 

S o i l A n a l y s i s 

One s o i l p i t was dug i n each p l o t . The v a r i o u s 

h o r i z o n s were d e s c r i b e d and sampled. D e s c r i p t i o n s i n c l u d e d 

t h i c k n e s s of h o r i z o n s , s t o n i n e s s , r o o t d i s t r i b u t i o n , d e p t h t o 
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w a t e r t a b l e , d e p t h to p e r m a f r o s t , p a r e n t m a t e r i a l , p o s i t i o n 

on s l o p e , and l a n d f c r m . The s o i l s were t e n t a t i v e l y c l a s s i f i e d 

i n t h e f i e l d as t o subgroup,, 

S o i l samples were i m m e d i a t e l y a i r d r i e d a f t e r 

s a m p l i n g p I n the l a b o r a t o r y , they were s i e v e d t h r o u g h a 

2 mm mesh s c r e e n and the f r a c t i o n s m a l l e r than 2 mm i n s i z e 

v/as f u r t h e r a n a l y s e d . 

A n a l y t i c a l methods used a r e tho s e d e s c r i b e d by 

H a r r i s and L a v k u l i c h (1972)«, D e t e r m i n a t i o n of s o i l pH v/as 

done i n a 1:1 s o i l ' w a t e r s u s p e n s i o n f o r m i n e r a l s o i l s and a 

l:h s o i l w a t e r s u s p e n s i o n f o r o r g a n i c s o i l s . T o t a l n i t r o g e n 

v/as d e t e r m i n e d by t h e "Semi-micro K j e l d a h l " method. S o i l 

o r g a n i c m a t t e r v/as d e t e r m i n e d by t h e W a l k l e y - B l a c k o r 

T i t r i m e t r i c method. Phosphorus v/as d e t e r m i n e d t h r o u g h t h e 

m o d i f i e d method d e s c r i b e d by H a r r i s and l a v k u l i c h (1972). 
E x c h a n g e a b l e c a t i o n s and t o t a l exchange c a p a c i t y were c a r r i e d 

out by t h e KHi+OAj, method. P a r t i c a l s i z e a n a l y s i s v/as c a r r i e d 

out by t h e hydrometer method u s i n g a computer program. 

F u r t h e r d e t a i l s on t h e s e methods a r e g i v e n by Day (1950), 
J a c k s o n (1958), and B l a c k (1965).. 

A m o d i f i e d method, f o r p a r t i c a l s i z e a n a l y s i s , v/as 

t e s t e d f o r s o i l samples w i t h h i g h pH, w h i c h i n d i c a t e d h i g h 
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c a r b o n a t e s i n t h e s o i l . C a r b o n a t e s , when p r e s e n t , may tend 

t o cement s m a l l s o i l p a r t i c l e s t o g e t h e r . The a n a l y s i s w i l l , 

t h e r e f o r e , show a c o a r s e r t e x t u r e f o r the s o i l t h a n i s 

r e a l l y the c a s e . To overcome t h i s problem, some of the s o i l 

samples w i t h h i g h pH were t r e a t e d t o d e s t r o y t h e c a r b o n a t e s . 

C o n c e n t r a t e d HCl was added t o the sample and. heated u n t i l 

no f u r t h e r b u b b l e s were r e l e a s e d . The a c i d was t h e n removed 

by s u s p e n d i n g the sample i n d i s t i l l e d R^O and c e n t r i f u g i n g 

the sample. The water was poured o f f and the w a s h i n g and 

c e n t r i f u g i n g p r o c e d u r e was r e p e a t e d t w i c e more t o remove 

a l l t h e e x c e s s a c i d . The sample was then t r e a t e d by the 

normal p r o c e d u r e . R e s u l t s , from samples t r e a t e d by b o t h 

methods, shov/ed e s s e n t i a l l y no d i f f e r e n c e s . R e s u l t s o b t a i n e d 

f r o m samples w i t h c a r b o n a t e s removed are marked w i t h an 

a s t e r i s k i n t h e s o i l t a b l e s . 

The d e t e r m i n a t i o n of t o t a l n i t r o g e n , s o i l o r g a n i c 
i 

m a t t e r , phosphorus, and t o t a l c a t i o n exchange c a p a c i t y was 

done i n the P e d o l o g y L a b o r a t o r y , Department o f S o i l S c i e n c e , 

U n i v e r s i t y of B r i t i s h C o l u m b i a . E x c h a n g e a b l e c a t i o n s were 

d e t e r m i n e d on a P e r k i n - E l m e r Atomic A b s o r p t i o n S p e c t r o p h o t o m t e r 

Model 303, w i t h a d i g i t a l c o n c e n t r a t i o n r e a d o u t . 

The r e s u l t s of t h e s o i l a n a l y s i s a r e p r e s e n t e d i n 

the next c h a p t e r a d j a c e n t t o the p l a n t a s s o c i a t i o n t a b l e s . 
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C h a p t e r I I I 

UNITS OF THE BOREAL WHITE AND 

BLACK SPRUCE BIOGEOCLIMATIC ZONE 

T h i s c h a p t e r d e a l s w i t h t h e i n d i v i d u a l p l a n t 

a s s o c i a t i o n s , a l l i a n c e s , and o r d e r s as t h e y appear i n t h e 

s y n o p s i s of u n i t s ( T a b l e 3, page 26). I n d i v i d u a l p l a n t 

a s s o c i a t i o n s numbered i n t a b l e 3 a d d i t i o n a l l y a r e p r o j e c t e d on 

the e d a t o p i c g r i d ( F i g . 9, page 28). 

The d i s c u s s i o n s o f i n d i v i d u a l p l a n t a s s o c i a t i o n s a r e 

preceeded by r e f e r e n c e t a b l e s w h i c h a r e c o n s i s t e n t l y p o s i t i o n e d 

a t t h e b e g i n n i n g f o r easy r e f e r r a l . I n d i v i d u a l p l a n t a s s o c i a t i o n s 

b e g i n w i t h an e x t r a c t i o n of t h e c h a r a c t e r i s t i c c o m b i n a t i o n of 

s p e c i e s , f o l l o w e d by t a b l e s showing e n v i r o n m e n t a l and p h y s i c a l 

c h a r a c t e r i s t i c s o f i n d i v i d u a l p l o t s , p l a n t a s s o c i a t i o n t a b l e s 

and s o i l s t a b l e s . The " C h a r a c t e r i s t i c C o m b i n a t i o n o f S p e c i e s " 

t a b l e was d e v e l o p e d by e x t r a c t i n g the most commonly o c c u r r i n g 

s p e c i e s ( p r e s e n c e ^ 60%) from the p l a n t a s s o c i a t i o n t a b l e s . 

" C h a r a c t e r i s t i c s p e c i e s " , f o r a p a r t i c u l a r a s s o c i a t i o n , a r e marked 

w i t h an a s t e r i s k i n t h e " C h a r a c t e r i s t i c C o m b i n a t i o n of S p e c i e s " 

t a b l e s . 
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Zonal Species f o r B r i t i s h Columbia 

The Boreal Y/hite and Black Spruce (BWBS) Biof-eoclimatic zone i n the 

Fort Nelson area i s characterized by the f o l l o w i n g "combination of p l a n t s " . 

These plants are prevalent in the zone or are more common i n the BWBS zone than 

i n other zones in B r i t i s h Columbia. 

A: Trees 

Picea glauca 

P. mariana 

La r i x l a r i c i n a 

Pinus contorta 

P. banksiana 

P. balsamifera 

Betula rcar>vrifera 

Populus tremuloides B. r e s i n i f e r a (B. neoalaskana) 

B: Shrubs 

Alnus c r i s p a 

A. t e n u i f o ] i a  

Betula g l a n d n l i f e r a 

(B. pumila) 

Ledum groenlandicurn S a l i x bebbiana 

Ribes oxyacanthoides S. p l a n i f o l i a 

R. Rlandulosum Shepherd i a canadensis 

Rosa a c i c u l a r i s Vaccinium v i t i s - i d a e a v ar. minus 

C: Kerbs 

A r a l i a nudicau'lis Geocau]on lividum 

Calamaerostis canadensis Goodvera renens 

Cornus canadensis 

Equisetum arvense 

E. pratense 

E. s c i r p o i d e s 

E. sylvaticum 

Galium boreale 

Habenaria obtusata 

H. o r b i c u l a t a  

Linnaea b o r e a l i s 

L i s t e r a cordat.a 

Mitel].a nuda 

Petas it.es palmatus 

Pyrola asarj f o l i a 

P. chlorantha 

P. secunda 

Rub'.jr. pubescens 

Mai ant he mum canad-ense Smilacina t r i f o l i a 

Mertensia p a n i c u l a t a V i o l a r e n i f o l i a 

D. Bryophytes and Lichens 

. Aulacomnium pa l u s t r e S. fuscum 

S. recurvun Dicranum acut i f oliurri 

D. undulatum S.. subfulvurr. 

Drepanoc]adus uncinatus S. subnitenr.  

Hyloconium splenders Tomenthypnum nitens 

PDeurozium schreberi 

C. m i t i s 

C. r a n r i f e r i n a 

C lad or i a r r a c i ] i s  

Icmadophlla ericet.orun  

Pelt i cera aphthosa 

P. canina 

Pt i l i u m c r i s t a - c a s t r e n s i s Cladina alpest.ris P. ma] ace a 

Sphagnum cani] lace urn arbuscula P. p o l y d a c t y l a 

http://it.es


TABLE 3 

S Y N O P S I S OF THE S Y N S Y S T E M A T I C U N I T S IN 

ORDER ALLIANCE 

P I C E E T A L I A 6 L A U C A E ( 1. P i c e i o n g l aucae 

2. C l a d i n o (mit1B) - P i n i o n c o n t o r t a e 
( - banksianae) 

P I C E E T A L I A M.A R I A N A E 
3. P l e u r o z i o ( s c h r e b e r i ) - P i c e i o n marianae 

4. Sphagno ( f u s c i ) - Rubo (chamaemori) -
P i c e i o n marianae 

S. Aulacomnio ( p a l u s t r i a ) - S a l i c o 
( m y r t i l l i f o l i a e ) - P i c e i o n marianae 

L A R I C E T A L I A 
L A R . I C I N A E 

( 6. Menyantho ( t r i f o l i a t a e ) 
( l a r i c i n a e 

L a r i c i o n 

P O P U L E T A L I A 
B A L S A M I F E R A E 

( 7. P o p u l i o n b a l s a m i f e r a e 
( ( 
t U. S a l i c i o n i n t o r i o r i a 

( S P I R A E 0 - ) 
M Y R I C E T A L I A G A L I S 

( *i. Drepanoclado < v o r n i c o a l ) - Menyantho 
( ( t r i f o l i a t a e ) - M y r i c i o n g a l i s 

S P H A G N O ( M A G E L L A 
N I C I ) - SCHEUC.HZE-
R I E T A L I A P A L U S T R I S 

(10. Sphagno ( m a g e l l a n i c i ) * S a r r a o e n i o 
( (purpuroae) - Scheuchzerion p a l u s t r i a 

HE P R E S E N T S T U D Y 

ASSOCIATION 

1. Hylocomio (splendentis) - Linnaeo (borealis) -
Aralio (nudicaulis) - Viburno (cdulis) - Populo 
(tremuloidis) - Piceetum glaucae 

2. Hylocomio t s p l e n d e n t i 3 ) - Mitello (nudae) -
Equiseto {pratensis) - Viburno (edulis) -
Piceetum glaucae 

3. Pleurozio (schreberi) - Hylocomio (splendentis) 
Lycopodio (onnotini) - Ledo (groenlandici) -
Picoo (glaucae - marianae) - Pinetum contortae 

4. Cladino (mitis) - Peltigero (aphthosae) -
Pleurozio (schreberi) - Arctostaphylo (uvae-
ursi) - Pinetum contortae 

5. Ptil'io (cristae-castrensis) - Hylocomio 
(splendentis) - Pleurozio (schreberi) -
Piceetum marianae 

6. Hylocomio (splendentis) - Pleurozio (schreberi) -
Equiseto (sylvatici) - Piceetum marianae 

7. Aulacomnio (palustris) - Tomenthypno (ni tent is) • 
Equiseto (scirpoidis) - Ledo (groenlandici) -
Salico (myrtillifoliae) - Nano-Picoetum marianae 

8. Sphagno "(fusci) - Rubo (chamaemori) - Oxyccoco 
(microcarpi) - Ledo (groenlandici) - Piceetum 
marianae 

9. Sphagno (capillacei - recurvi) - Konyantho. 
(trifoliatae) - Pyrolo (asarifoliae) - Oxyccoco 
(palustris) - Betulo (glanduliferae) - Laricetum 
laricinae 

10. Hylocomio (splendentis) - r t i l i o (cristao-
castrensis) - Pleurozio (schreberi) - Equiseto 
(arvensis) - Mitello (nudae) - Smilacino 
(trifoliao) - Larico (laricinae) - Piceetum 
marianae 

11. Equiseto (pratensis) - Pyrolo (asarifoliae) -
Alno (tenuifoliae) - Populetura balsamiferae 

12. Populo (balsamiferae) - Alnetum tenuifoliae 

13. Saliceturn i n t e r i o r i o 

14. Dropnnoclado (vernicosi) - Calliorgono (glgantei) 
Menyantho (trifoliatae) - Myricetum galis 

15. Sphagno (magollanici) - sarracenio (purpurea*) • 
Oxyccoco (microcarpi) - Scheuchzerio 
(palustris) - Andromedetum p o l i f o l i a e 
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The E d a t o p i c G r i d 

In F i g . 9j the ecosystems of t h i s s t u d y a r e a ( f r o m 

t a b l e 3) have been p r o j e c t e d onto t h e o r e t i c a l o r d i n a t e s of mois

t u r e and n u t r i e n t s . The g r i d u t i l i z e d i n t h i s s t u d y v/as f i r s t 

proposed by P o g r e b n i a k ,(1930) and was used e x t e n s i v e l y by 

K r a j i n a ( 1 9 6 9 ) . A c c o r d i n g t o Jones ( 1 9 6 9 ) , s u c h o r d i n a t i o n 

p r o j e c t i o n s were u t i l i z e d by Wiedemann (1929) f o r F i n n i s h 

s i t e - t y p e s and by E n e r o t h (1931) and Arnborg (1953) f o r 

Sv/edish s i t e - t y p e s . Jones ( 1 9 6 9 ) , a f t e r r e v i e w i n g t h e work 

o f Rowe ( 1 9 5 6 ) , Hodgkins ( I 9 6 0 ) , B a k u z i s and Hansen ( 1 9 5 9 ) , 

Waring and Major ( 1 9 6 ^ ) , and P l u t h and Arneman ( 1 9 6 5 ) , 

c o n c l u d e d t h a t s uch o r d i n a t i o n t e c h n i q u e s show pr o m i s e f o r 

b e t t e r u n d e r s t a n d i n g and e v a l u a t i o n o f s i t e s . 

1 

K r a j i n a (I969) has d e f i n e d t h e u n i t s on the e d a t o p i c 

g r i d as f o l l o w s : The t r o p h o t o p e s or s o i l n u t r i e n t r e g i m e s as 

A - o l i g o t r o p h i a D - s u b e u t r o p h i c 

B - su b m e s o t r o p h i c E - e u t r o p h i c 

C - m e s o t r o p h i c 

and t h e h y g r o t o p e s or s o i l m o i s t u r e regimes as 

0 - v e r y x e r i c 5 - s u b h y g r i c 

1 - x e r i c 6 - h y g r i c 

2 - s u b x e r i c 7 - s u b h y d r i c 

3 - submesic 8 - h y d r i c . 

h - mesic 



PROJECTION OF STUDIED ECOSYSTEMS ON EDATOPIC GRID 

( A s s o c i a t i o n s per Table 3) 

A B C D £ 

not found i n 
study • area 

8 7 

Jl 

12 
13 

/5 

not studied 
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ORDER I 

P i c e e t a l i a g l a u c a e Annas e t K r a j i n a ( P i c e e t a l i a g l a u c a e -

marianae K r a j i n a 1969 p.p.) 

The o r d e r P i c e e t a l i a g l a u c a e o c c u p i e s the b e t t e r 

f o r e s t s i t e s i n the F o r t N e l s o n a r e a . When t h i s o r d e r i s p r o 

j e c t e d on t h e e d a t o p i c g r i d ( F i g . 9), i t occurs on h y g r o t o p e s f r 

s u b x e r i c t o s u b h y g r i c and on t r o p h o t o p e s from s u b m e s o t r o p h i c 

t o e u t r o p h i c . I n t h i s s t u d y , the o r d e r i s r e p r e s e n t e d by a 

s i n g l e a l l i a n c e ( P i c e i o n g l a u c a e ) w i t h t h r e e p l a n t a s s o c i a t i o n s . 

The s o i l s of the P i c e e t a l i a g l a u c a e c o n s i s t of O r t h i c Gray 

L u v i s o l s , C u m u l i c R e g o s o l s , Degraded E u t r i c and D y s t r i c 

B r u n i s o l s (and t h e i r g l e y e d v a r i a t i o n s ) and Rego G l e y s o l s . 

V e g e t a t i o n o f t h e P i c e e t a l i a g l a u c a e i s c h a r a c t e r -
• 1 

i z e d by t h e f o l l o w i n g o r d e r and a l l i a n c e c h a r a c t e r s p e c i e s : 

P i c e a g l a u c a R i b e s t r i s t e 

P o p u l u s t r e m u l o i d e s Rubus pubescens 

B e t u l a p a p y r i f e r a V i o l a r e n i . f o l i a 

V iburnum e d u l e G a l i u m b o r e a l e 

- Alnus c r i s p a A c t a e a r u b r a 

S h e p h e r d i a c a n a d e n s i s A s t e r c i l i o l a t u s 

R i b e s o x y a c a n t h o i d e s R h y t i d i a d e l p h u s t r i q u e t r u s 

A m e l a n c h i e r a l n i f o l i a 
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One p l a n t a s s o c i a t i o n , the P l e u r o z i o ( s c h r e b e r i ) -

Hylocomio ( s p l e n d e n t i s ) - L y c o p o d i o ( a n n o t i n i ) - Ledo 

( g r o e n l a n d i c i ) - P i c e o ( g l a u c a e - marianae) - Pinetum 

c o n t o r t a e ( L o d g e p o l e P i n e - C l u b m o s s ) , b e a r s many a f f i n i t i e s 

t o t h e P i c e e t a l i a marianae o r d e r and c o u l d c o n c e i v a b l y be 

p l a c e d i n the P i c e e t a l i a m a r i a n a e . F l o r i s t i c a l l y , t h e 

P i c e e t a l i a g l a u c a e has many a f f i n i t i e s w i t h b o t h t h e 

L a r i c e t a l i a l a r i c i n a e and P o p u l e t a l i a b a l s a m i f e r a e o r d e r s . 

These l a t t e r o r d e r s occupy r i c h e r and m o i s t e r s e c t i o n s of 

the e d a t o p i c g r i d t h a n t h o s e of P i c e e t a l i a g l a u c a e . 

A l l i a n c e 1 P i c e i o n g l a u c a e W a l l e t K r a j i n a 1973 

[ p i e u r o z i o ( s c h r e b e r i ) - P i c e i o n g l a u c a e R e v e l e t K r a j i n a 

1972] -

I t can be assumed, s i n c e o n l y one a l l i a n c e i s d i s 

t i n g u i s h e d h e r e , t h a t t h e v e g e t a t i o n a l and e n v i r o n m e n t a l 

c h a r a c t e r i s t i c s a r e t h e same as t h o s e o f t h e o r d e r P i c e e t a l i a 

g l a u c a e . There a r e o n l y t h r e e p l a n t a s s o c i a t i o n s b e l o n g i n g 

t o t h i s a l l i a n c e whose d e s c r i p t i o n f o l l o w s i n subsequent 

pages. S i n c e p l a n t a s s o c i a t i o n no. 3 has some c h a r a c t e r i s t i c s 

of t h e P i c e e t a l i a m a r i a n a , i n the h i e r a r c h y of p l a n t a s s o c i 

a t i o n s of t h e a r e a , i t r e p r e s e n t s a t r a n s i t i o n t o t h e l a t t e r 

o r d e r . 
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PLANT ASSOCIATION 1 

ASPEN - WHITE SPRUCE 

Hylocoraio (splendentis) - Linnaeo (borealis) -
Aralio (nudicaulis) - Viburno (edulls) -
Populo (tremuloidis - Piceetum glaucae 

Characteristic Combination of Species 

Layer Constants (presence ^ 60%) 
* characteristic 

Characteristic ' 
non - constants > II 

JTree fopulus tremuloldes 
Picea glauca 

Shrub Alnus crispa 
Viburnum edule 
Rosa acicularis 
Shepherd la canadensis 

Lonicera dloica 

Herb Llnnaea borealis 
Cornus canadensis 
Rubus pubescens 

- * 
Aralla nudicaulis 
Pyrola secunda 
Mertensia paniculate 
Mite11a nuda 
Lathyrus ochroleucus 
Viola renifolia 
Pyrola asarlfolla 

i 

Moss Hylocomium splendens 
Ptllium crista-castrensis 

Eurhynchium pulchellun 

T a b l e h 



ASPEN - WHITE SPRUCE 

Hylocomio ( s p l e n d e n t i s ) - Linnaeo ( b o r e a l i s ) - A r a l i o ( n u d i c a u l i s ) -

V i b u r n o ( e d u l i s ) - Populo ( t r e m u l o i d i s ) - P i c e e t u m g l a u c a e 

Plot Ho 2 3 W 8 13 iV 20 37 WO 7 15 16 19 26 32 33 38 

Elevation In B 1.1.0 W70 Wo Woo "•30 1.25 W50 ".30 W35 Woo W70 WWo 360 M 5 375 375 320 

Latitude 58° 51- 58° 5 2 ' 58*52' . 58*33' 58° W8' 58° W8' 58°>t8' 58° "»8' . 5 8 ° W8' 58° 33 58° W8' 58°W9I 58°W7> 58° We 58° W7' 58° W7' y8°W7i 

Longitude 1 2 ^ 5 7 ' 12^58' 122° 60' 122° 17' 122° WW' 122° WW' 122° W3> 122° Iflji. 12/WW' 122° 17 122° W3' 122° W2' . 12^W2" lz;? W8' 122° W3- 122* W3' 122° 39' 
Exposure • W S S SB SW 3 3 S S N S H H w — " --' HW 
Slope Gradient jf 6 9 1 1 11 10 1 6 8 1 1 7 1 1 0 0 22 

Percent Coverage 
Total A 75 70 80 72 Wo W5 36 70 78 65 85 75 56 70 71 50 69 

•*1 7W 68 75 70 15 30 22 "*0 60 "<5 30 22 25 2W 50 18 10 

* 2 5 5 8 3 35 18 18 25 20 25 30 Wo 30 Wo 12 30 30 

A 3 
1 5 2 8 10 3 12 15 .12 + ••5 25 10 15 20 15 Wo 

Total B 77 69 82 25 25 85 90 80 82 6W 8 . 18 65 3 29 6 16 
B l 50 17 16 20 10 21 2W 52 31 10 1 5 30 - W 2 1 

B 2 Wo 52 75 65 . 18 76 82 50 6W 61 8 17 Wo 3 28 6 16 

C 17 13 38 3"» 30 wy 62 Wo 38 W8 W 21 30 8 16 2W 1W 

D 1 2 2 —' • 33 1 1 1 2 1 60 W7 51 70 31 8W 78 

Dv 3 W 5 5 50 1 1 w W 1 1W 30 25 1W W 7 11 

Percent Coverage 
t i t t e r 93 90 87 90 <* 83 91 85 88 93 77 75 65 76 82 8W 86 

Decaying Wood 7 6 8 5 5 12 10 8 2 3 1W 18 30 16 6 8 6 

Mineral S o i l — — — — -- — — — — -- — - - — 1 

Rock - -- — '-- - -- -- -- - - - — — — — 

Brgrotope Subxerlo Ho» lo 
Trophotope Submesotrophlo Subeutrophlo 
Parent Material Morelnal Lacustrine F l u v i a l 

T a b l e 5 ™ 



AS PEN - WHITE SPRUCE BOREAL WHITE £ BLACK SPRUCE ZONE 
PAGE 1 

PLOT NUMBER 100210031004 1008 10131 014 10201037 I C O 1007 (015 1016 1019 1026 1032 |033 10381 I , 
SPECIES SIGNIFICANCE AND VIGOR P MS RS 

A l 

A2 

A3 

B l 

B2 

1 POPULUS TREMULOIOES 
2 PICEA GLAUCA 
3 PINUS CCNTORTA 
4 POPULUS BALSAHIFERA 
5 BETULA PAPYRIFERA 

POPULUS TREMULOIOES 
PICEA GLAUCA 
BETULA PAPYRIFERA 
POPULUS BALSAMIFERA 
PINUS CCNTORTA 

PICEA GLAUCA 
BETULA PAPYRIFERA 
POPULUS TREMULOIOES 

6 PICEA MARIANA 
POPULUS BALSAMIFERA 

7 ABIES LASIOCARPA 
PINUS CCNTORTA 

8 ALNUS CRISPA 
PICEA GLAUCA 

9 SALIX BEBBIANA 
POPULUS TREMULOIOES 
PICEA MARIANA 

10 VIBURNUM EOULE 
11 AMELANCHICR ALNIFOLIA 
12 BETULA RESINIFERA 

BETULA PAPYRIFERA 
13 SALIX SCOULERI ANA 
14 ALNUS TENUIFOLIA 

POPULUS BALSAM 1FERA 
15 CORNUS STOLON IFFRA 
16 SHEPHERUIA CANADENSIS 

VIBURNUM EOULE 
17 ROSA ACICULARIS 

SHEPHEROIA CANAOCNSIS 
18 RI (IE S OXYACANTHOIOES 

CORNUS STOLONIFERA 
ALNUS CRISPA 
POPULUS TREMULOIOES 

19 LOMCERA OIOICA 
AMELANCHIER ALNIFCLIA 

1 8.3 I 8.3 ! 8. 1 8. 1 . 16.216.217.218.31 
1 . I • 1 • 15.21 . 1 . 1 . 13.21 
1 . 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 12.2 11.2 1 . 1 . 1 . 1 . 1 . 1 . 1 
I . I • 1 * 1 . 1 . 1 . 1 . 1 . 18 
14.2 14. 4. 1 15.215.215.216.215.21 
1 . ! • 1 . 15.21 . 1 . 1 . 12.21 
1 . • 12. 1 . 1 . 1 . 1 . 1 . 15 
1 . 1 • 1 • 1 . 1 . 1 . 1 . 1 
1 . • 1 ' 1 . 1 . 1 . 1 . 1 . 1 . 
1 . • | . 12.113.212.211.214.21 
1 1.2 • 13. 11.113.21 . I . 13.21* 
l * . l • 2. 1 . l . i . 12.215.213.21 
1 . • 1 . 11.11 . 1 . 1 . 1 . 1 . 
I . i . 1 • 1 . 1 . 1 . I . 1 . 1 . 
I*.2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 • I*.01 . 1 . 1 . 1 . 1 , 
14. 2. 15. 14.211.214.215.216.215. 
1 7. 4. 5. 1 . 1 . 13.214.216.2 1 . I . 
11. 3. 4. 1 . 1 . 13.214.214.21 . 13. 
1 . + . 1 • 1 . 13.214.2 11.2 I . I . 
I . 1 . I*.112.21 . 1 . 1 . 1 . 
11. 1 . I . I . I*.31 . 1 . 1 . 
1 . • 1 . I . 14.214.31 . I..2I . 
1 . 1 . I . I . 13.21 . 1 . 1 . 
1 . • 1 • 11.11 . 1 . 1 . 1 . 1 * . 
1 . 1 1 • 1 • 1 . 1 . 1 . 11.21 . 
1 . • 1 • 1 . 1 . 1 . 1 . 1 . 1 I. 
1 . 1. 1 • 1 • 1 . 1 . 1 . 1 . 1 . 
1 •. 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 • 1 * I . I . I «.2I . 1 . 1 . 
14. 1 5. 1 8. 14. 1 4.21 4.21 5.21 5.216.215. 
14. | 4. 4. 15. 15.114.214.215.216.215. 
12. 1 4. 1 4. 1 . 11.117.316.214.2|3.21 . 
12. 1 • . 1 1 . l l . H 3 . l l . 13. 13.21*. 
14. | 4. 1 3. 12. 13.111.11 . 12.214.21 . 
I * . 1 • | 12. I*.11 . 1 . 1 . 12.211. 
1 . 1 • | 1 12.111.21 . 1 . 1 . 1 . 
1 . 1 3. I 1 . 1 1.211.21*. 11.21 . 
1 .'1 1 1 I*.+ 15.314.2|». I . I . 

15. 315.314.215.2 17. 
14.21 . 14.214.2|4. 
I . 14.313.21 . I . 
I • 1 • I • I • j a 

2 I . I . I 
215.214.21 

13.214.2(4.211.214.21 . 13.21 
15.215.215.217.214.216.216.21 
14.21 . I . I . I . | . | . | 
I . I 1.11 . I . I . I . I . I 
I • 15.21 . 1 . 1 . 1 . 1 . 1 
16.215.214.214.214.215.217.21 
14.2 1*. 01 . 1 . 1 . 1 . 11.21 
14.211.01 . I . 11.21 . 1 . 1 
14.213.212.214. 13.211.111.21 
I . I . I . I * . l I . I . I . I 
I . I . I . I . I . I . I . I 
I . I . I . I . I . I . I . | 

I 1 

> 14. 
.1 I . 

211. 

316. 
I . 
I . 
I . 

211. 
II. 
I . 
I . 
I . 
I . 
I . 

21 I . I 
I . 11.211.01 
I . I . I . I 
I . 11.21 . I 

I 

l+.21 
I 

I . I 
I . I 
I . I 

1 I . I 
21*.31 I 

I 

. I 

I 

I . I 

I I 
14. 
12. 
I*. 
I . 
I . 
I . 
I*. 
I I . 

215. 
214. 
21 . 
13. 
I . 
11. 

111. 
21*. 
I . 

314.213.214.212.214.21 
315.212.215.214.214.21 
I . 12.214.21 . 12.31 

3 1 . I . I . I*.211.21 
I 

213.21 
21 . 13 
II . I 
I*.21 , 

.211.21 
12.21 
13.21 
11.21 
I . I 
I . I 

I 76.5 6.6 4-8 
I 47.1 3.8 3-5 
I 11.8 1.4 3-4 
I 11.8 * . l 1-2 
I 5.9 3.5 8-8 

I 88.2 4. 7 »-6 
I 52.9 5.0 2-7 
I 17.6 2.4 2-5 
I 11.8 ».C 1-1 
I 5.9 2.C 5-5 
I 70.6 
( 52.9 

4.4 1-7 
2.1 .-4 

I 47.1 2.7 *-5 
I 47.1 2.4 1-4 
I 11.8 
I 5.9 
I 5.9 

».C «-l 
•.C •.c •-• 
4.6 
4.2 
2.8 

I 70.6 
I 52.9 
I 41.2 
I 29.4 l . t 
I 29.4 «.t 
I 23. 5 
I 17.6 

*-t 
1-7 
1-4 
• -4 
• -2 

• .C •-! 
i.e 

I 11.8 «.5 
I 11.8 «.C 
I 11.8 4.0 
I 5.9 *.0 

• -4 
• -1 
• -1 
• -1 
1-1 

5.9 ».C 1-1 
5.9 ».0 •-• 
5.9 ..0 •-• 

1100.0 5.2 2-8 
1100.0 5.1 2-6 
I 70.6 4.2 »-7 
I 58.8 2.0 »-3 
I 52.9 2. 6 1-4 
I 47 .1 1.5 *-3 
I 47.1 1.2 .-3 
I 47.1 1 .1 »-3 
I 41.2 2.4 »-5 

T a b l e 6 

http://ll.H3.ll


ASPEN - WHITE SPRUCE 
BOREAL WHITE t BLACK SPRUCE ZCNE 

PAGE 2 

PLOT NUMBER 10021003100410081013 I 0141020 I 0371040100710151016101910261032103310381 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P KS PS 

e 

PICEA GLAUCA 13 . i . i •. i . i i .21 . 13.2 2 . 2 1 3 . I . I . I . 1 . i . l" . 1 35 .3 1.6 f - 3 
20 RIBES TRISTE 13. i . i . i * . i i 1 . 1 . . 1 . | . I . I . I . I t 21 f 21 . . 1 23 .5 f . 7 f - 3 
21 LEDUM GRCENLANOICUM 1 . i , i . l o l l 1 . 1 . . 1 . | i . i . . n . If .211 

1 . 
.2 f .21 . . 1 23 .5 f . C f -1 

PICEA MARIANA 1 . i . i . 1 l . f l . 1 . 1 . . 1 . j . i . i i . n 1 . 
.211 

1 . . 1 11.8 f . 0 1-1 
BETULA PAPYRIFERA | . f . 1 . 1 . 1 . 1 . . 1 . . 1 . 1 . 1 . 1 . 1 1 .21 . . 1 11.8 • . C f - 1 
SALIX 8E8BIANA I f • i . i . 1 . 11 .21 . 1 . . 1 . I . I . I 1 1 

1 
. 1 11.8 • . 0 f - 1 

22 RUBUS IDAEL'S 
ALNUS TENUIFOLIA ! ; • | ; i •. 

i 
I . I 
I . I . 

. 1 
1 . 

. 1 . 
1 . 

. 1 . 
. 1 . 

. I . I . I 
I . I . I 

. 1 
, 1 

If 
1 

2 
. 1 I . 1 11.8 

. 1 5.9 
• . 0 
f . C 

f - f 
f - . 

23 RIBES GLANDULOSUM i . i . j . 1 . 1 . 1 . 1 . . I f . | , I . I . I . 1 1 . | . . 1 5.9 • .0 • - • 
24 SORBUS SCOPULINA 1 • • 1 • 1 • 1 . 1 . 1 1 . . 1 . I • .11 . 1 . 1 . 1 . 1 1 • . 1 5.9 f . O • 

25 LINNAEA BOREALIS 1 3 . 3 . 14. 1 2 . 1 5.21 6 .31 5 ,215 .2 6 . 2 1 2 . 1 1. 213 .314 .211 2|f. 214. 2 4, 21 . . 1100.0 4 .8 f - 6 
26 CORNUS CANAOENSIS 1 4. 4. 1 4. 13. 14.2 13 2 14 2 14.2 4.2 13. 14 2 1 4 . 2 1 5 . 2 ) 4 .214, 215 2 4 21 . . 1100.0 4 . 5 3-5 
27 RUBUS PUBESCENS 1 4 . 4 . 1 2. 1 3. 13.11f .114 214.2 4.2 I * . 12. 213.31 . 11 211 211 2 f 2 1 . . 1 94 .1 3.3 f - 4 
28 ARAL IA NUDICAULIS 12. f . 14. 14. 13.114 .214 .214.2 6 . 2 1 6 . 1 3 214.31 . 1 . 1 . If 2 f 21 . . 1 82.4 4 . 3 f - 6 
21 PYROLA SECUNDA 1 . f . 1 . | f . 13 .21* . 211. 2 I f . 2 • .21 . 1 • i 211.2 I*.211 .211 2 | f 2 t .21 . . 1 82.4 1. 2 f - 3 
30 MERTENSIA PANICULATA 1 3 . 4 . 1 2 . 1 . 1 1.11 . 13 21 2.2 3.21 1. 1 1. 113.21 . 1 11. 212. 2 t , 2 1 . . 1 76 .5 2 .5 f - 4 
31 MI TELL A NUDA 1 4 . 2 . 1 f • 1 f • 11.11 1 . 12.2 1.21 1. | . 12.31 . 11 .211 212 2 2. 21 . . 1 76.5 2. C f-4 
32 LATHYRUS OCHROLEUCUS 1 • • 2 . 1 1. 1 f • 13. 113. 212. 211.2 2.21 . 11. 212.21 . 1 . If 21 . . 1 70.6 1 . f » - 3 
33 VIOLA RENIFOLI A 13. 1 . 1 • . I . 1 . .11 . 1 . I*.2 • .21 . I • 211 .311 .211 2 l f . 211. 2 j m . 1 70.6 1.2 f - 3 
34 PYROLA A SARIFOLIA 1 • . 12. 13. 12.11 . 13 2 13.2 2 . 2 1 1 . | • l l l . 2 U . 2 l . I f 21 . • 1 . . 1 64 .7 1.9 f - 3 
35 MA IANTHEMUM CANAOENSE 1 . 2 . 1 1. 1 f • 13.21 13. 211.2 1.21 . 11. 211.214.21 . 1 . 1 . | , . 1 58.8 2 . 1 f - 4 
36 EPILOBIUM ANGUSTIFOLIUM 1 . 3 . 13. I . 1 . 11 .213 211.2 • .21 . | , | f . 2 | f . 1 1 . 1 1. 2 | f . 2 | m . 1 58.8 1.6 f - 3 
37 GALIUM BOREALE 1 . 1. 11. 1 . 11.112. 213. 2 11.2 1.21 . 11. 211.21 . 1 . 1 . 1 . 1 .21 . . 1 58.8 1.4 1-3 
38 ACTAEA RUBRA 1 . f . 1 • • 1 • . 1 . 1 . 1 . I*.2 • .21 . 1 • . 2 | f . 2 l . 11. 2 If 21 . f < 2 1 . . 1 58.8 f .2 • -1 
39 PYROLA CHLORANTHA 1 . 1 . 1 . | f . f | 2 . 21 . I*.2 • . 1 . 1 f • 11 . I*.2I . If. 21 f, 21 . . 1 47.1 f . 3 f - 2 
40 VACCINIUM VIT IS- IOAEA 1 • 1 . 1 . I . I . 1 . 1 f • 2 • .21 . | , 1 . 13.212 .211 . 211. 2 f .21 . . 1 41.2 1. 1 f - 3 
41 PE TA SITE S PALMATUS 1 . f . 1 1. I . i f . l l 1 1 . •.21 . I . I . I . If. 214. 2 | . . 1 35 .3 1.3 f - 4 
42 CALAMAGROST IS CANADENSIS I f .1 2. 12. 1 f • | f . l 1 1 . 1 . . 1 . 1 . 11.11 . 1 . 1 . j # . 1 35.3 f . 7 f - 2 
43 GOODYERA REPENS 1 . 1 . 1 . 1 f . f 1 1 . 1 . . 1 . I f .21 . 12. 2 1 . 12. 2 1 2 1 . . 1 29.4 • . 7 f - 2 
44 HARENARI A ORBICULATA 1 . I . | . 12.f1 . 1 1 f .2 . 1 . | 1 1 . 3 | f . 2 l f . 21 1 . . 1 29.4 f . 3 f - 2 
45 ASTER CILIOLATUS 1 . I . i . U . 1 1 . 1 . 12.2 • .21 . 1 • . 2 | f . 2 l . 1 . 1 1 . . 1 29.4 • . 1 f - 2 
46 FRAGARIA VIRGINI AN A 1 • 1 . I . I . 1 . 1 . • .21 . 1 . 1 . 11. 2 I f . 2 1 . . 1 17.6 • .0 f -1 
47 CORALLORHIZA TRIFI DA 1 I , 1 . 1 1 . 1 . . 1 . 1 . ! • .21 . 1 1 . f . j . . 1 17 .6 • . c • - • 
48 EQUISETUM SYLVATICUM I . I . 1 • • I . I . 1 . 1 . . I * . 1 < (• .21 . 1 . 1 . 1 . | . . 1 17.6 f . C • - . 
49 VICIA AMERICANA I . 1 . I . 1 . 13 21 2. 21 . . 1 . j , I . I . I . 1 . 1 . . 1 11.8 • . 9 2-3 
50 GALIUM TRIFLORUM 1 1. I . If . I . I . 1 . 1 . . 1 . I . I . I . 1 . 1 . . 1 11.8 «.C f - 1 
51 EQUISETUM SCIRPOIOES 1 f .1 • I . I . 1 . 1 1 . 1 . . 1 . I . I . I . 1 . I f . 2 . 1 11.8 • .0 * - • 
52 GEOCAULON LIVIDUM I . 1 . I . 1 . 1 1 . 1 . . 1 . 1 . 1•.21 , If . 1 . . 1 11.8 • . 0 f 
53 LYCOPODIUM COMPLANATUM 

AMELANCHIER ALNIFCLIA 1 '. | ; ,' ; I . I . 
I . I . 

1 . 
1 . 

1 . 
12.2 

. 1 . 

. 1 . j ; 1 . 14.21 . 
I . I . I . 

1 . 
1 . 

1 . 
1 . 1 ." 

. 1 5.9 

. 1 5.9 
1. 2 
• . 0 

4-4 
2-2 

54 CALYPSO BULBOSA | . i , i . I . I . 1 . 1 . . 1 . i , 1 . 1 . 11. 21 . 1 , . 1 5 .9 • . C 1-1 
55 C I NNA LAT IFOLIA j . i . i . I . I . 1 . 1 . . 11. i , I . I . I . 1 . 1 . . 1 5.9 • . C 1-1 
56 EQUI SETUM ARVENSE | . i . i . 1 . 1 1 . 1 . . 1 . i , I . I . I . 1 . 1 . | . . 1 5.9 • . 0 • - • 
57 EQUISETUM PRATENSE I f . i . i . I . I . 1 . 1 . . 1 . i , I . I . I . 1 . 1 . j . . 1 5.9 f . C f - f 
58 FRAGARI A BRACTEATA i • . i . I . I . 1 . 1 . 1 . 1 . j , I . I . I . 1 . 1 . j . . 1 5 .9 • . 0 f - • 
59 LYCOPODIUM ANNOTINUM i . i . I*.11 . 1 . 1 . 1 . 1 . i . I . I . I . 1 . 1 . | ^ . 1 5 .9 f . 0 • - • 
60 SMILACINA TRIFOLIA 1 • i • i • I . I . 1 . 1 . 1 . 1 . i . 1 . I*.21 . 1 . 1 . 1 • I . 1 5.9 f . O f 
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PLOT NUMBER 1002 1 0 0 3 1 0 0 4 100810131 O H 1020 1037 1040 1007 1015 1016 1019 1026 1032 1033 10381 1 , 
ST NO. SPECIES SPECIES SIGNIFICANCE ANO VIGOR P MS S S 

DH 

DW 

61 HYLOCCMIUM SPLENOENS 
62 PTILIUM CRISTA-CASTRENSIS 
63 PLEUROZIUM SCHREBERI 
64 nURH YNCHIUM PULCHELLUM 
65 PELTIGERA APHTHOSA 
66 'PSLT IGERA CAN INA 
67 PCLTIGERA PQLYDACTYLA 
68 eR ACHYTHEC IUM ASPERRIMUM 
69 DICR ANUM ACUTIFCLIUM 
70 DICRAMUM FUSCESCENS 
71 PLAGIOMNIUM CUSPIDATUM 
72 OICRANUM UNDULATUM 
73 BRACHYTHECIUM ALBICANS 
74 BRACHYTHEC IUM REFLEXUM 
75 BRACHYTHEC1UM SALEBROSUM 
76 CAMPYLIUM HISPIDULUM 
77 CLAOINA AR BUSCULA 
78 CLADINA RANGIFERINA 
79 CLACONIA GRACILIS 
80 OREPANOCLADUS UNCINATUS 
81 JAMESONIELLA AUTUMNALlS 
82 MARCHANTIA POLYMORPHA 
83 MNIUM BLYTTII 
84 PELT IGERA HORIZONTALS 
85 PELTIGERA MALACEA 
86 POHLIA NLTANS 
87 POLYTRICWM COMMUNE 
88 RHYTI01ADELPHUS TRICUETRUS 
89 TETRAPHIS PELLUCI DA 
90 TORTULA MUCRONIFCLIA 

HYLOCCMIUM SPLENOENS 
PLEJRCZIUM SCHREBERI 
PTILIUM CRISTA-CASTRENSIS 
PELTIGERA CAN IN A 
CAMPYLIUM HISPIDULUM 
BRACHYTHEC IUM SALEBROSUM 
OICRANUM FUSCESCENS 
EURHYNCHIUM PULCHELLUM 

91 PYLAISIA POLYANTHA 
JAMESONIELLA AUTUMNAL IS 

92 MNIUM SPINULOSUM 
93 NEPHROMA RESUPINATUM 

BRACHYTHECIUM ALBICANS 
94 BLEPHAROSTOMA TRICHOPHYLLUM 

OICRANUM ACUTIFOLIUM 
95 MERZOGIELLA TURFACEA 

1 1 . 1 2 . 1 2 . | . 1 6. 1 1 . 1 • • 1 2 . 13 . 1 1 . 1 8 . 1 7 . 17 . 1 8 . 1 6 . 16. 1 8 . 1 . 1 . 1 9 4 . 1 5 . 7 • - 8 
1 1 . 1 1 . 1 • • 1 • 1 2 . 1 . 1 1 . 1 1 . 1 1 . 1 1 . 1 . 1 3 . 1 1. 1 1. 1 7 . 1 3 . 1 . 1 . 1 7 6 . 5 3 . 3 • - 7 
1 1 . 1 • 1 » • 1 • 1 . 1 . I 1 . 1 . 1 . 1 1 . 1 1 . 1 3 . 1 I . 1 5 . 1 1 . 1 . 1 . 1 5 2 . 9 2 . 3 • - 5 
1 • 1 • • | • . 1 . 1 • . 1 • • 1 • 1 . 1 1 • • 1 1 . 1 . 1 . 1 . 1 . I » . 1 . 1 . 1 4 1 . 2 • . 0 * - • 
' • ' • 1 • 1 1 . 1 • 1 • 1 « 1 • 1 . 1 • 1 . 1 • 1 1 . 1 1 . 1 1 . 1 1 . 1 . 1 . 1 3 5 . 3 • C • - i 

1 • I • 1 • • 1 • 1 . 1 . 1 . 1 . 1 • 1 . 1 . 1 1 . 1 . 1 . 1 4 . 1 . 1 . 1 1 7 . 6 1 . 2 
1 • • ' • ' • 1 • 1 • 1 • 1 • 1 • 1 • . 1 . 1 • 1 . 1 • 1 . 1 1. 1 . I . I . 1 . 1 1 7 . 6 • . 0 • - 1 
J • 1 . t • • 1 • 1 • 1 • 1 • 1 « 1 • 1 . 1 . 1 . 1 . 1 . 1 + . .1 . I . I . 1 . 1 1 1 . 8 • . C 

1 • 1 • 1 • 1 • 1 • 1 • l + . 1 • 1 • 1 . 1 • 1 • 1 • • 1 . I . I . 1 . 1 1 1 . 8 . . 0 
1 •• 1 • ' • 1 • 1 • 1 • 1 1 • • 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 1 1 . 8 *.c 

J • | +. 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 • 1 . 1 . I . I . 1 . 1 1 1 . 8 • . 0 
j • 1 1 . 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . I . I . I . I 5 . 9 • . 0 l - l 

• • j • 1 • 1 • 1 • 1 • 1 • 1 • • 1 • 1 • 1 . 1 . 1 . 1 . 1 . I . I . 1 . 1 5 .9 • . C + - • 
• j • ' • ' • 1 • 1 • 1 • 1 • 1 + . 1 • 1 . 1 . 1 • 1 . 1 . I . I . 1 . 1 5 . 9 . . c • - • 

1 • 1 • 1 • 1 • 1 « 1 • • 1 * i . 1 . 1 . 1 . 1 . I . I . I . I 5 . 9 . . 0 * - • 
j • J • J • 1 • 1 • 1 • 1 • 1 • 1 • t • . 1 • 1 . 1 . 1 • 1 . 1 . I . I . I . I 5 . 9 ».C • - T 
j • ' • j • ' • 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 • 1 • . 1 . I . I . I . I 5 . 9 » . o 
1 • t • . t • 1 • 1 . 1 . 1 . I . 1 . 1 . 1 • i • 1 • 1 • I . I . I . I . 1 . 1 5 . 9 • . 0 • - • 
1 • 1 • 1 *• 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . t . 1 . 1 . 1 . I . I . I . I 5 . 9 • . C *- T 
1 • 1 • 1 • 1 • 1 • I • 1 « 1 • 1 + • 1 . 1 • 1 . 1 . 1 . 1 . 1 . I . I . I . I 5 . 9 • . C * - N J • 1 • 1 • . 1 • 1 • 1 • 1 . 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I 5 . 9 • . c • - r 

• j • ' • ' • 1 • 1 • 1 • 1 « 1 • 1 « 1 . 1 . 1 • 1 . 1 • • I . I . I . I 5 . 9 • . c 
I • 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 • • 1 . I . I 5 . 9 . . 0 

v - V ' • 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 • 1 • . 1 • I . I 5 .9 f . C • - » 
1 • 1 • 1 • 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 • • I . I . I . I 5 . 9 • . 0 • - V • • 1 • j • 1 • 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 • • I . I . I . I 5 . 9 • . 0 

• j • ' • ' • • • 1 • 1 • 1 • 1 *•• 1 • 1 « 1 . 1 . 1 . 1 • I . I . I . I 5 . 9 • . c 
• 1 • 1 • 1 • 1 • 1 • 1 « 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 •• • 1 • I . I 5 . 9 • . c 

• • 1 • . 1 • 1 • I • 1 • 1 • 1 • 1 « 1 • 1 . 1 . 1 . 1 . I . I . 1 . 1 5 . S • . c • - T 
1 * ' * 1 * 1 ' 1 * ' • 1 . 1 • 1 • 1 • 1 • 1 • 1 • 1 • I . I 5 . 9 • . c + - + 

1 . 1 1 . 1 + • 1 I B . 1 . 1 +. 1 3 . 1 1 . 1 1 . 1 4 . 1 4 . 1 4 . 1 5 . 1 3 . 1 2 . 1 5 . 1 . 1 . 1 8 3 . 2 • c 
1 • 1 • 1 • 1 1. 1 1. 1 • 1 • • 11-. 1 *• 1 1 . 14 . 14 . 14 . 1 *•• 1 +• 1 4 . 1 2 . 1 . 1 . 1 7 6 . 5 2.6 

1 1 . 1 • 1 • . 1 • • 1 2 . 1 . 1 * • 1 . 1 • • 1 . 1 4 . 1 3 . 1 4 . 1 • • 1 2 . 1 3 . 1 1. 1 . 1 . ' 1 7 0 . 6 2.4 r -t 1 1 . 1 1. 1 1 • 1 +. 1 • • 1 • • 1 1 1 • • 1 • . 1 • • 1 . 1 . 1 1 . I . I . I . 1 . 1 7 0 . 6 » . 6 » - i 
1 • • 1 • 1 • • 1 . 1 . 1 • . 1 • . 1 1 1 + • 1 • • 1 +. 1 . 1 . 1 . 1 • • I + . 1 • 1 . 1 6 4 . 7 • .1 • - V 1 + • 1 • • 1 • . 1 « 1 • t • • 1 • • 1 . 1 . 1 + • t • . 1 • • 1 . 1 . 1 . 1 • • 1 + . 1 . 1 . 1 5 8 . 8 » . c • - 9 

1 • 1 • • 1 • • 1 • 1 1 . 1 . 1 • 1 *•• 1 . 1 • 1 + • 1 1 . 1 . 1 . I . I . 1 . 1 3 5 . 3 • • C • -•» 
1 • 1 • 1 • • 1 • 1 1 1 . 1 • • 1 . i . 1 . i + • 1 . 1 . 1 . 1 . I + . 1 • 1 . 1 3 5 . 3 • • 0 * - • 
1 • 1 • 1 • 1 • 1 1 . 1 • • 1 « 1 1 • 1 . 1 . 1 . 1 . 1 • 1 . 1 + • 1 1 . 1 . 1 2 9 . 4 • . c 
1 • 1 • 1 • 1*. 1 « 1 « 1 • 1 . 1 . 1 . 1 . 1 I*. 1 . 1 . 1 • • 1 • • i • 1 . 1 2 9 . 4 • . 0 • - •» 
t +• 1 • 1 • 1 • 1 • • 1 • 1 • 1 . 1 . I . 1 1 . 1 . 1 . 1 . 1 * . 1 1 . 1 . 1 2 9 . 4 * -V 
1 • 1 • 1 •• 1 • 1 i . 1 . 1 . 1 • 1 • 1 . 1 1 . 1 1 • • 1 . I . I . 1 v 1 2 9 . 4 * . c 
f • J 1 • 1 • 1 • 1 1 . 1 • 1 • 1 + • 1 • • 1 . 1 • 1 • 1 . 1 . 1 . 1 . 1 +. 1 . 1 . 1 2 3 . 5 • . c • - i 
t 1 • 1 • 1 1 • 1 . 1 . J . 1 • . 1 . 1 • 1 • i • 1 . 1 • t • • 1 • . i • 1 . 1 2 3 . 5 t„ C 
1 • 1 • 1 • 1 • 1 * . 1 . 1 . 1 • 1 1 • 1 • . 1 1 . 1 . 1 . 1 . I . I . 1 . 1 2 3 . 5 « . c 
1 • 1 • 1 • • 1 • 1 • 1 • 1 • • 1 • 1 . 1 • • 1 . 1 . 1 • 1 • 1 . 1 . i + . ; . 1 . 1 2 3 . 5 » „ 0 

T a b l e 6 (continued} 



OOHE AL WHITE C BLACK SPRuCT tOUf 
ASPI'N - WHITE SPRUCE p/w,; <, 

PLOT NUMBER 10 0210C3I004100810131014102010371040 00710151016 01)10261032103310381 1 i 

ST NO. SPECIES SPECIES SIGNIF CANCE AND V GOR . p MS RS 

96 C LAD CNIA CCHROCHLCRA i . 1 . 1 . I . I * . I . I . I . I . . 1*. 1 e • I . I . 1*. I . I . 1 • 1 17.6 • .0 
OREPANOCLADUS UNC!NATUS I . I . I . I . I . I . I . I . I . * . 1 • 1 . « l . l . l * . l * . l . ! • 1 17.6 • .0 «-* 

97 ONCOPHORUS WAHL ENBERG11 I . I . I . I . I . I . I . I . I . . 1 . 1 . • 1 • 1 1 1 * . 1 . 1 . 1 17.6 * . c «-. 
PELTIGERA APHTHCSA i . 1 . 1 . 1 . l . i . I . I . I . * . I*. 1*. . 1 . 1 . 1 . 1 . 1 . 1 . 1 17.6 • .0 • 
PELTIGERA POL YDACTYLA . 1 . 1•• . 1 . 1 . l . i * . I . I . 1 17.6 * . c • -• 
POHLIA NUTANS. 1 • 1 . 1 • 1 . 1 * • I . I . I . I*. . 1 . 1 . . 1 . 1 . I . I * . I . I . 1 17.6 ».o «-* 

98 PTILIDILM PULCMERRI MUM l . i . I . j * . I . I . I . I . I . . 1 . 1 . * . l . l . l . l * . l . 1 . 1 17.6 * . o . -» 
99 CEPHALOZ IELLA DIVARICATA I . I . 1*. 1 . I*. 1 • 1 • 1 . 1 • • I . I . . 1 . 1 . 1 . I . I . I . 1 11.8 • . c *-» 

100 CETRARIA JUNIPERINA I . i . i . i * . I . I . I . I . I . . 1 . I*. . 1 . 1 . I . I . I . I . 1 11.8 • . 0 • 
101 CLADONIA BOTRVTFS I . I . I . I . I . I . I . I . I . • I . I * . . 1 . 1 . 1 * . I . I . I . 1 11.8 ' . C 
102 CRCSSOCALYX HELLERIANUS I . I . I . I*. 1 • 1 • 1 • 1 • 1 • • 1 • 1 • . 1 » 1 • 1*• 1 • 1 • 1 • 1 11.8 . . c . - , 

DICRANUM UNDULATUM I . I * . I*. I . I . I . I . I . I . . 1 . 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 11.8 -.0 • -« 
103 HOMALOTHECIUM AENEUM 1 . 1 * * 1 . 1 . I . I . I . I . I . • • l . i . . I . I . I . I . I . I . 1 11.8 «.c • -* 
104 LEPIDOZIA REPTANi I . I . I . I * . i . r . i . i . i . • I . I . . 1 . 1 . 1 * . I . I . I . 1 11.8 • .0 • -• 
105 LOPHOCULEA HE TEROPHYLLA i * . I . I . i . j . j . I . I . I . . 1 . 1 . • I . i . i * . I . I . 1 . 1 11.8 * . c *-* 
106 LOPHOCOLEA MINOR I . I . I . I . I . I . I . I . I . . 1 * . i • • i . i . i * . I . I . I . 1 11.8 * . c *-. 
107 LOPHOZIA VENTRICOSA I . I . I . I * . I . I . I . I . I . • 1 . | . . 1 . 1 . I*. I . I . I . 1 11.8 • .0 < 
108 NEPHROMA HELVETICUM I . I . I . I . I . I . I . I . I . . 1 • 1 • • . I . I . I . I * . I . I . 1 11.8 * . c 

PELTIGERA HORIZONTALS I . I . I . I . I . I . I . I . I . • I . I . . I . l . l * . l * . l . l . 1 11.8 ».c 
P LAG IONM UM CWSPIOATUM i . i * . i . i • i • i . i . i . i . . l . i . . i • i . i * . i . i . i . 1 11.8 • .0 • - • 

109 DICRANUM FRAG!LIFOLIUM i . i . i . i . i i . i . i . i . i . . I . j . . I . I . i . i . i . i . 1 5.9 * . c I- I 
BRACHYTHECIUM REFLEXUM i . I . I . I . I * . I . I . I . i . • 1 • 1 . . I . I . I . I . I . I . 1 5.9 «.o »-» 

110 CLADONIA CONIOCRAEA I . I . i . i . i . i . i . I . I . . 1 * . 1 . . 1 . I . I . I . I . 1 . 1 5.9 • . 0 «-* 
111 CLADON IA CORNUTA i . i . i « i . i . i . I . I . i . . 1 . I*. . I . I . I . I . I . I . 1 5.9 * . c 

CLADONIA GRACILIS I . I . I * . I . I . I . I . I . I . . i . i . . I . I . I . I . I . I . 1 5.9 • • 0 
112 OICRANUM POLYSETUM I . I . I . I . I . I . I . I . I * . • I . I . . I . I . I . I . I . I . 1 5.9 * . c *-* 
113 EURHYNCHIUM PRAELONGUM 1 . 1 . 1 . I . I . I . I . I . I . • 1 • 1*. . I . I . I . I . I . I . 1 5.9 «.c *-* 
114 HOMALOTHECIUM FULGESCENS 1 . I . I . I . I . I . I . 1 * . 1 . • l . i . < i . i . I . I . I . i . 1 5.9 • .0 *-« 
115 LEPTOGIUM SATURNINUM I . I . I . I . I . I . I . I . I . . 1 . 1 . • I * . I . I . I . I . I . 1 5.9 «.c »-• 
116 PELTIGERA EVANS I ANA I . I . I . I . I . I . I . I . I . * . 1 . 1 • . I . I . I . I . I . I . 1 5.9 • .0 • 

PELTIGERA MALACEA I . I . i . i . I . I . I . I . i . . 1 . 1 . * . i • i . I . i . i . i . 1 5.9 • .0 »-* 
117 PL AGIOMN IUM DRUMMONOII i . i . I . I . i . i . I . I . I . . 1 . 1*. . I . I . I . I . I . I . 1 5.9 • .0 *-» 
118 PTILIDIUM CIL1 ARE i . i . i . i • i . i . i . i . i . . 1 . 1 . 1 5.9 *.0 *-* 

RHYTIDIADELPHUS TRIOUETRUS I . I . I . I . I . I . I . I . I . • r • i * . . I . I . I . I . I . I . 1 5.9 * . o *-* 
1 1 9 TIMMIA MEGAPOLITANA I . i . i . i . i . i . i . i . i . • 1 * ! * • . I . I . I . I . I . I . 1 5.9 * . c •-• 

T a b l e 6 (nnnt . - f 



SOUTTHEMTCSL. ANALYSIS (l-HACTION <2MH1 
TERRAIN SYSTEM AFTER VALtNTINE (19711 

'PLOT—"2'TJPTHrC GTTflTY CUVTSCL "" 

BOREAL WMlfE t bCXcKl" 
SPRUCE ZONE Page 1 

SIKANNI-TrRRAIN SYSTEM 
SAN 
NO HORIZON SAM. 

DEPTH 
PH 
H20 CM. 

(C.M. I 
2- 0 LFH 0 0 6 - 0 0 0 
2- 1 AHF. 0 0 0 - 0 1 6 5.6 
2 - '" 2 DT 0 1 6 - 0 0 G~~5 V 6 ?'. 2- 4 C KGJ 0 0 0 - • 7.3 1. 

TOT.C TOT .N 
X 

C/N RAT I O P 
PPM EXCH. CAT. MEO/100 GM C.E.C. 

MEQ/100 
BASE SAT. 

11 .00 ~ 9.62" 19.12 
3.22 0.06 '2.81 0.05" 0.76 0.10 

1 .56 " 0.72" 0. 26 

'MOIST xS x s ! XC 

20.30 "14.40" 6.30 
80.5 ~ "9 1 . 7 ' 100.0 

10YR42 I0YR33 10YRS2 'I0YR43 10YR52 10YR42 
12 45 41 SIC_ "9'54 36 SICL 14 72 13 SIL « 

PLOT 3 ORTHIC GRAY LUVISOL SIKANNI TERRAIN SYSTEM 
SAM 
" N O " 

HORIZON SAMi 
D"FPTH_ 

TOT.C 
" X — 

TOT .N C/N TTATIO"" P 
PPM-

EXCH. CAT. MSO/lOO GM C.E.C 
--'-—-----MEQ/1 0 

NA K GM 

BASE SAT" X 
COLOR TEXTURE. 

XS XSI XC 
3- 0 LFH 009-000 6 .3 92 . 1 53.40 2. 08 25. 7 126 65. 00 10. 87 0.0 3. 62 88.00 90.5 
J - 1 At G0C-0I6 6.2 C .9 o «ba 0 • 0 7 7. A 014 5. 2j 1 . 26 0 .02 0 . 4 J a. 20 S3.5 10YH73 10YR53 18 55 25 3- 2 DT 016-040 6. 3 1 .3 0. 74 0. 08 . 9. 3 005 1 1. 88 3 . 30 0.05 0. 87 18. 10 8 9 . 0 10YR63 10YR43 to 36 53 
3- 4 CK 048- • 7.6 1 .5 0.86 0 . 08 10. 8 002 1 1. 50 2. 69 0.09 0. 35 9 .40 100.0 10YR62 10YR42 1 78 20 

PLOT « DEGRADED EUTRIC DRUNISOL SIKANNI TERRAIN SYSTEM 
5AM 
NO 

HOP IZ0K1 5AM. DEPTH (CM. ) H20 
CM. 
X TOT.C X TOT .N X 

C7R 
RAT 10 

P 
PPM EXCH. CAT. M5O/100 GM c .e .e . 

MEO/100 GM 
"""79.00— 10.00 . 12.10 13.50 

BASE SAT X 

53.9 67.4 60.3 

-4-—0~ -~ XTH 00̂ "-0~OC 5.6 92.3 53T4TJ TV34'~ 4- 1 AEJ 000-013 5.1 1.6 0.93 0.13 
4- 2 DTGJ OIJ-052 4.9 1.1 0.65 0.13 
4- 3 CG 052- » 4.7 1.9 1.10 0.11 

CA 
"39.9 104 38.75 
7.2 023 3.50 5.0 00S 5.00 10.0 005 4.87 

MG NA 
"7.37 0.0 ~"2.'62" 1.29 0.04 0.55 2. 64 0.05 0.46 
2.78 0.07 0.41 

COLOR 
DRY MOIST 

10YR62 10YR51 I0YRS2 10YR42 10YR41 10YR32 

TEXTURE 
XS XSI XC 

32 49 18 SIL 16 51 32 SICL 26 39 34 CL 

PLOT e ORTHIC GRAY LUV1SOL 
SAM 
NO 

HORIZON SAM. 
DEPTH (CM. ) 

PH 
H20 

O.M. 
X TOT.C X 

TOT .N 
X 

BUCKINGHORSE TERRAIN SYSTEM 
C/N 

RATI 0 
P PPM EXCH. CAT. MEO/100 GM C.E.C. MEQ/100 GM 

BASE SAT X 
COLOR 

DRY MOIST 
TEXTURE 

XS XSI XC 
AE 
B T 
CK 

000-005 005-04S 0 4 5- • 
4.6 4.7 7.4 

1 .2 0.8 1 .3 
0. 69 
0.44 
0.78 

0.05 0.04 
o.oe 

13.8 013 
11.0 004 
9.8 005 

2.50 6.62 12.37 
0.60 0.0 2 
2.51 0.07 
2.83 0.06 

0. 10 0. 27 0.24 
8.40 16.70 15.30 

38.4 
56.8 

100.0 
10YRT2 10YR62 
10YR62 10YR43 
10YR52 10YR31 

20 57 22 SIL 
6 35 58 C 

25 64 9 J51L 

T a b l e 7 



SO 1L' CHEMICAL ANALYSIS {FRACTION <2MM) " 
TERRAIN SYSTEM AFTER VALENTINE (1971) 

""DOREAX *M I TE' t UCKCVT SPRUCE ZONE 
P a g e 2 

PLOT 13 GLEYED ORTH1C GRAY LUVISOL 
TOT.C SAW 

NO 
HORIZON SAM. 
• DEPTH ( C M . ) 

PH 
H2Q 

CM. 
X TOT .N 

X 

SI KANNI TERRAIN SYSTtiM 
EXCH. CAT. MEQ/lOO GM C/N RAT 1 O P PPM C.E.C 

MEQ/100 
BASE SAT COLOR 

"DRY —~WOTST~ 
TEXTURE 

"TS-XS"T—XC 
13- 1 LFH 009-COC 5. 8 e7. 1 50 .50 1 . 46 34.6 92 56.75 11.50 0.0 1 .'37 65.00 84 . 9 
1 3- 3 AS1 000-000 5.4 3. 1 1 .80 0. 10 1 e. 0 04 3 5. 63 2.1 7 0.02 0.30 1 I .60 70 .0 10YR62 10YR43 I 5 52 32 CL 13- 5 A p 2 OO'J-OI 7 5.4 1 .9 1 . 10 0. 16 6.9 057 8.00 3.21 0 . 04 0. 66 I 7. 40 68.4 10YR42 10YH32 42 23 34 CL 1 3- 7 IIT 0 17-04 3 5. 5 1 . 0 0 .57 0. OB 7. 1 009 9.00 4 ,44 0 .05 0.51 1 7.60 79.6 1 0YR72 1OYR53 28 24 46 C l 3-1 1 2CG 043-001 5.3 C .9 0 .55 0. 11 5. 0 004 S.75 4. 19 0. 09 0.26 . 17.80 74.7 10YR41 10YH32 1 5 46 38 SICL 

PLOT 14 ORTHIC GRAY LUVISOL SIKANNI TERRAIN SYSTEM 
SAM 
NO 

HORIZON SAM. DEPTH (CM. ) 
PH 
H20 C X TOT.C X 

TOT .N 
X. 

C/N RAT I 0 
P 
PPM EXCH . CAT. MEQ/lOO GM C.E.C. MEQ/lOO GM 

BASE SAT X 
COLOR TEXTURE SAM 

NO 
HORIZON SAM. DEPTH (CM. ) 

PH 
H20 C X TOT.C X 

TOT .N 
X. 

C/N RAT I 0 
P 
PPM 

CA MG NA K 
C.E.C. MEQ/lOO GM 

BASE SAT X DRY MOIST XS ISI (C 
1 4- 0 LFH 010-66S I. 7 91 .0 52.60 1.25 42.2 90 52.50 15. 62 0.1 2.37 64.00 100.0 14- 1 AE1 ooc-oos 5.0 1 .2 0. 72 0.07 10. 3 006 3. 50 1 .12 0.02 0.17 7.20 67,0 10YR72 10YR43 1 5 60 24 SIL 14- 2 AE2 005-020 4.3 C .8 0.44 0.06 7. 3 COS 3.00 1.07 0 . 04 0. 12 7.00 60 . 4 10YH72 10YR43 29 52 18 SIL 1 4- 3 • T 02C-033 4.6 e . 6 0.36 0.05 7. 2 006 3.62 2.07 0.09 0. 20 1 1.90 50.3 10YR62 10YR53 6 51 41 SIC 1 4- 5 OTG 033-061 4.8 0 .9 0.53 0. 05 10. 6 01 1 12.37 8.44 0.24 0.64 14.50 100.0 10YR52 10YR41 4 3 2 67 HC 

PLOT 20 ORTHIC GRAY LUVISOL 
SAW HORIZON SAM. PH CM. TOT.C NO DEPTH H20 X X (CM.) 

TOT .N 
X 

SIKANNI TERRAIN SYSTEM 
EXCH. CAT. MEQ/lOO GM 
CA MG NA " K 

C/N RATI 0 P PPM 

20- 1 LFH 005-00C 5.2 92. 1 53.40 2. 02 
2.0- 2 » c 000-009 5. 0 1.9 1.08 0, ns 20- 3 A'J 009-019 20- 4 8T 01 9-0 54 4.8 1 . 1 0.62 n. 07 20- 6 CK 054- *• 7. 1 1 .8 1.02 0. 09 

26.4 168 47.50 10.00 0.0 
21. 6 008 3.62 0.96 0.0 

5.62 0.19 

C.E.C MEQ/lOO GM 
1 16.00 
7. 10 

BASE SAT " X 
54.5 67.5 

COLOR 
DRY MOIST 

10YR72 10YR62 

TEXTURE 
XS XS! XC 

8.9 004 1 1. 3 007 9.62 1 0. 50 4.94 0.0 5.31 0.06 0.37 0.29 19. 10 1 1 . 50 78.5 100.0 10YR62 10YR42 10YR52 10YR32 34 SI 14 SIL 

PLOT 27 GLEYCO ORTHIC GRAY LUVISOL SIKANNI TERRAIN SYSTEM 
SAM HORIZON SAM. DEPTH (CM. ) 

PH H20 (I.M. TOT.C TOT.N C/N RATIO • P PPM EXCH. CAT. MEO/100 GM C.E.C. MEQ/lOO GM 
DASE SAT X 

COLOR TEXTURE 
NO 

HORIZON SAM. DEPTH (CM. ) 
PH H20 X X X 

C/N RATIO • P PPM CA MG NA K 
C.E.C. MEQ/lOO GM 

DASE SAT X DRY MOIST XS XSI XC 
37- 1 37- 2 37- 5 37- « 

LFH ' 010-000 AE 000-023 BTGJ 023-050 IITG 050- + 

'4.9 4.8 4.9 4.7 

91 .0 3.? 1.7 1 . 1 

52.80 1 .87 0.97 0.64 

I .39 0.11 0. 10 O.OB 

38.0 1 7. 0 9. 7 8.0 

188 044 088 00 3 

38.75 5.50 4.00 6,00 

7.37 1 .95 1 . 80 4.37 

0.9 0 .03 0.03 0.07 

3.25 0.40 0.30 0. 30 

127.00 18. 10 18.10 16.70 

39.0 43.5 33.8 64.4 
10YR62 10YR42 10YR72 10YR52 10YR62 10YR42 

1 8 27 1 4 
49 31 SICL 46 26 L 44 41 SIC 

k, 
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5PIL CHEmeAL A.MALV5I5 (rPttTIOH UUU) ' 
T E R R A I N S Y S T E M A F T E R V A L E N T I N E ( 1 9 7 1 ) 

P L O T 4 0 G L E Y E 0 ' O R T H I C ' G R A Y " L U V I S O L S I K A N N I T E R R A I N S Y S T E M 

BOREAL WHITE & tiLACK 
SPRUCE ZONE Page 3 

SA X 
NO 

HORIZON SAM. 
OEPTH PH 

H2Q 
T O T . C 

X 
( C M . ) 

LFH 016-000 5.6 Et. 0 49.90 

TOT.N 
X 

C/N 
R A T I O 

P 
PPM 

E X C H . C A T . MEQ/100 GM C.E.C. 
MEQ/lOO 

B A S E 
S A T 

C O L O R 

40- 1 
40- 2 
40- 3" 
40- 4 
40- 5 40- 6 
~40- 7 

A HE 000-002 5.4 13.8 
AS . 0 0 2 - 0 1 4 5 . 2 1 .2 
AB 014-020 5.0 1 .1 
aT 020-033 HTGJ 033-Jfc9 5.7 1.5 
CKGJ 069- • 

8 . 0 0 
0 . 6 9 
0.66 

0.47 
0.07 
0.07 

3 5 . 9 150 4 5 . 0 0 1 1 . 5 0 0.0 
1 7 . 0 0 2 5 
9.9 6 
9.4 0 0 3 

1 1 . 1 0 0 5 

1 3 . 0 0 
3. 75 
8.25 

5 . 1 5 0 . 0 3 
1.67 0 . 0 5 
4 . 5 0 -0 . 0 5 

1.52 
0. 35 
0 . 4 7 

1 4 1 . 0 0 4 1 . 9 
3 0 . 9 0 . 6 3 . 6 
1 3 . 8 0 4 2 . 2 
1 0 . 5 0 1 0 0 . 0 

.00 6.07 0.07 

XS X S I XC 

1 0 Y R 3 2 10YR21 4 3 8 5 7 C 
1 0 Y H 7 2 1 0 Y R 6 2 1 5 5 9 2 5 S I L 
1 0 Y R 6 2 1 0 Y R 4 3 2 2 3 2 4 5 C 

1 0 Y R 5 2 1 0 Y R 3 2 1 7 2 0 5 4 C 

"PLOT 7 ' C R T H I C GRAY L U V I S O L " ' ~ D U CKINGHORSE T E R R A I N S Y S T E M " " : 

SAM H O R I Z O N SAM. PH O.M. T O T . C T O T . N C/N P E X C H . C A T , MEQ/LOO GM C . E . C B A S E COLOR T E X T U R E NO DTPTH H20 X X X RATIO PPM MEQ/100 SAT 
(CM. ) CA MG NA K GM X DRY MOIST XS XS I XC 

7- 0 L CH 010-000 4.5 87. 9 51 .00 1.86 27. 4 138 35. 00 6.62 0. 0 3. 50 119.00 37.9 
7- 1 A S OOC-011 4.7 1 . f 0 .94 0 .07 1 3. 4 022 3. 13 0.22 0.02 0. 17 17.80 " 19.9 10YR71 10YR52 40 49 10 L. 
7- 2 " A n 011-0 20 ~ ~5.'0' ... ^ r — o .70"""' 0.05 14. 0 014 2 . 87 0.68 0.02 ' 0. 16 6.20 60.4 I0YR62 10YR63 40 44 14 L 
7- 3 BT 020-063 5.2 C. A c .22 0.03 7. 3 003 2. 62 0.63 0. 02 0. 09 10.50 32.0 10YR63 10YR54 78 5 15 SL 
7- 4 C K 06 3- • 7.6 0. 8 0 .48 0 .05 9. 6 00 I 12. 12 2.47 0.09 0.05 8. 50 100.0 10YR52 10YR42 45 4 1 12 L 

P L O T 15 O R T H I C GRAY L U V I S O L S I K A N N I T E R R A I N S Y S T E M 

SAM "~HOR IZON " SAM'.' PH 0. M.""TPT . C " T O T . N " NO DtPTH H20 X X X 
( C M . ) 

1 5 - I 
15- 2 
I S - 4 
1 5- 6 

C/N 
RATIO 

P 
PPM 

E X C H . C A T . MEQ/100 GM" C . E . C . 

CA MG NA 

TTTT 
AF DT CK 

G10-0CJ 000-C1 I 01 1-075 075- • 

5.0 9C.0 5 2 . 2 6 
4.9 1.6 0.90 4.0 I.I 0. »>2 6.9 1.5 0.86 

1.37 3 8 . I 110 4 7 . 5 0 7.87 0.0 
0 . 0 6 15.0 Oil 3 . 2 5 1.00 0 . 0 2 
0 . 0 3 2 0 . 7 0 0 3 9. 12 3.94 0.0 7-
0 . 0 7 1 2 . 3 <1 1 1 . 5 0 4.28 0 . 0 7 

MEO/100 SAT 
K GM X 

2 . 0 7 1 2 9 . 00 4 5 . 3 
0. 14 8.00 5 5 . 2 
0 . 3 5 2 1 .30 6 3 . 4 
0 . 2 9 1 7 . 5 0 92 .2 

COLOR T E X T U R E 

DRY MO I ST XS X S I XC 

10YR72 10YR62 33 40 26 L 10YR62 10YR42 24 32 43 C 10YR52 I0YR32 12 40 47 SIC 

PLOT 16 ORTHIC GRAY LUVISOL S I K A N N I T E R R A I N S Y S T E M 

SAM 
NO 

16- 1 
1 6 - 2 
1 6 -

HORIZON SAM, DEPTH (CM, ) 
PH 

H20 
C M . T O T . C 
X X 

LFH 008-000 
AE 000-017 
nTGJ 017-052 

~Ci(Xi—052-

5.0 92.1 
5.3 1.6 
5.3 1.6 

1 . B 

5 3 . 4 0 0.91 0.91 

T O T . N 
X 

C/N 
RATIO 

P PPM 

1.44 3 7 . 1 1 6 2 
0 . 0 7 1 3 . 0 0 2 4 
0 . 10 9. 1 0 0 6 

17.8 <l 

E X C H . C A T , MEO/100 GM 

CA MG, ..NA K 

4 3 , 7 5 7 . 2 5 0.0 3 . 6 2 
3 . 3 7 0 . 8 7 0 . 0 2 0 . 1 7 

1 0 . 0 0 4 . 6 0 0 . 0 6 0 . 4 6 
T 5 T Z S 7 7 3 7 0 . 10 6.47"" 

C.E.C. 
MEQ/lOO 

GM... 

1 3 5 . 0 0 
1 6 . 3 0 

B A S E 
S A T 

_ X.. . 
4 0 . 6 
2 7 . 3 

nrSc1 "̂" 

C O L O R 

..DRY MOIST-

T E X T U R E 

X S X S I XC 

1 0 Y R 7 2 1 0 Y R 5 3 1 3 5 6 3 0 S I C L 
_L.OY_R.62_10YB42 L2_2L2_5.7_£ 
10YH51 10YR32 21 41 3 7 C L » 

T a b l e 7 ( c o n t i n u e d ) 



S A M 
N O 

H O R I Z O N S A M . 
D E P T H 

P H 
H 2 0 

C M . 
X 

T O T . C 
X 

- T O T . N 
X 

C / N 
R A T I 0 

P 
P P M 

E X C H . C A T . M E O / 1 0 0 G M C . E . C . 
M E Q / 1 0 0 

B A S E 
S A T 

C O L O R T E X T U R E 

> ~ ( C M . I CA MA k. G M X D A Y MOIST X S X S I X C 

1 9 - 1 
1 9 - Z 

L F H 0 0 4 - 0 0 0 
A HE 000 - 0 0 5 

5 . 3 
4 . 9 

5 4 . 0 ' 
4 . 5 

3 1 . 3 0 
2 . 6 1 

1 ' . O B 
0 . 1 2 

2 9 . 0 
2 1 . B 

2 0 0 
0 2 6 

2 5 . 0 0 
0 . 6 3 

3 . S O 
0 . 7 7 

0 . 0 2 . 3 7 
0 . 0 . 0 . 1 4 

9 3 . 0 0 
8 . 0 0 

3 3 . 3 
1 9 . 5 1 0 Y R 5 2 1 0 Y R 3 1 

1 9 - ~ 3 ~ 
1 9 - 4 
1 9 - 7 
1 9 - a 

" B M I " o o s - o r r 
D M 2 0 0 9 - 0 7 2 
C K 0 7 2 - 1 0 0 
C K 1 0 0 - + 

4T6" 
4 . 7 
7 . 5 
B . O 

C . 6 
0 . 3 
0 . 3 
0 . 2 

1 0 . 3 7 " 
0 . 1 6 
0 . 1 9 
C . 1 3 

C . 0 3 
0 . 0 2 
0 . 0 2 
0 . 0 1 

1 2 . 3 
e. o 
9 . 5 

1 3 . 0 

" 0 9 7 " " ~ 
0 5 7 
0 0 8 

to 

~ ~ 0 . 6 3 ~ 
0 . 7 5 
4 . 0 0 
4 . 6 2 

0 . 2 2 " 
0 . 3 3 
0 . 6 8 
0 . 5 2 

0 . 0 " " 0 . 0 6 " 
0 . 0 0 . 1 1 
0 . 0 2 0 . 0 4 
0 . 0 2 0 . 0 2 

4 . 6 0 
3 . 6 0 
2 . 0 0 
0 . 9 0 

2 0 . 2 
3 3 . 9 

1 0 0 . 0 
1 0 0 . 0 

7 . S Y R 5 3 7 . 5 Y R 4 3 
7 . S Y R 5 3 7 . S Y P 4 3 
7 . 5 Y H 5 3 7 . 5 Y R 4 2 
7 . 5 Y R 5 2 7 . 5 Y R 4 2 

9 6 
9 4 

2 1 S • 
4 0 S » 

y 5 0 ! L CH?U!CAL A N A L Y S I S (FRACTION <2MM) 
TERRAIN SYSTEM AF TFP VALENTINE (1971) 

O O R E A L « H I T E C B L A C K 
S P R U C E Z O N E Page h 

" P L 0 T ~ ! V " D E G P 5 B E D ~ " B Y S T i n r ' - T 3 r r o N T 5 C C " " " C H U A T S E ' T E R R A I N " S Y S T E M """ 

P L O T 2 6 O R T H I C G R A Y L U V I S C L 

SAM 
NO 

HORIZON SAM. DLPTH (CM.) 
P H 

H 2 0 
C M . 

X 
T O T . C 

X 
T O T « N 

X 

B U C K I N G H O R S E T E R R A I N S Y S T L M _ _ 

E X C H . C A T . M E Q / 1 0 0 G M 

C A M G N A K 

C / N 
R A T I 0 

P 
P P M 

C . E . C . 
M E Q / 1 0 0 

G M 

B A S E 
S A T 

X 

C O L O R T E X T U R E 

D R Y M O I S T X S X S I X C 

26- 1 LFH 309-000 6*0 91.0 52. 80 1. 25 42. 2 1 14 
26- 2 AE 000-009 5.0 2.7 1 . 54 0. 12 12. 8 017 26- •» AO 009-0 19 6.0 1 .2 0. 69 C . 07 9.9 007 
2 6-"" " BT Ol'y- 3 39" b. U I .2 C. 6 8 " (.'• 06 1 1 . J 009 26- HC 039-050 
2 6- 6 CK 050- • 7.7 1 . 7 0. 97 0. 10 9.7 006 

5 0 . 0 0 1 5 . 2 5 0 . 0 3 . 0 0 
6 . 0 0 1 . 9 0 0 . 0 . 0 . 4 5 
5 . 5 0 3 . 5 5 0 . 0 0 . 3 5 ~~~Vi 5 0 " " ' 6 • 5 0 "0 '. ' 0 5 0 . 5 0 " 

1 4 . 5 0 5 . 3 5 0 . 1 0 0 . 3 5 

7 3 . 0 0 
2 1 . 7 0 
1 8 . 0 0 

" 1 9 . 3 0 " 

1 2 . 6 0 

9 3 . 7 
3 8 . 6 
5 2 . 5 

~ ' 8 5 . B ~ 

t o o . o 

1 0 Y R 6 3 1 0 Y R 5 3 
1 0 Y R 7 3 1 0 Y R 5 3 

~ 1 0 Y R 6 3 ' ~ 1 0 Y R 5 3 ~ " 1 5 " 2 9 " 5 4 " C " 

1 0 Y R 3 1 1 0 Y R 4 1 5 7 9 1 4 S I L • 

P L O T 3 2 O E G R A D E D E U T R I C H R U N I S O L 

" S A M — H w r z o n — S T T W ; — 
NO OIPTH (CM.) 

—pn~ 
H 2 0 X 

"TTJT7C - -TTJTTKr 
X 

C H U A T S E T E R R A I N S Y S T E M 

E " X C H V " C A T V " M E O / T O ' O " G M " 

C A M G N A K 
• — C / N " 

R A T I O 
— P " ~ 

P P M 
C . E . C . " " * 

M E Q / 1 0 0 
G M 

" O A S E " " 
S A T 

X 

C O C D K T E X T U R E 

D R Y M O I S T X S X S I X C 

32- 'I"' ' LFH oin-ooc A. 3 Vi. 1 53.40 ' I . 35 39. 6 140 32.50 6.50 
32- 2 AHE 000-005 4.6 3.8 2.20 0 . 20 1 1. 0 012 5.50 2.37 
32- 3 OM1 00 5-0 16 5.5 2.3 1 .34 0 . 10 13. 4 004 7.25 3.42 
32- 4 QM2 016-032 
32-" 7 C K 03 2"- "> 7.5 1.2 0.72 0 .04 18. 0 009 1 1 .00" ~"3.65 

0 2 
0 

2 . 7 5 
0 . 4 7 0.3b 

"0~.'oS 0 . 2 7 " 

1 3 0 . 0 0 
5 7 . 0 0 

8 . 40 

— 1 0 . 5 3 " 

3 2 . 1 
1 4 . 7 

1 0 0 . 0 

T o o r o -

1 0 Y R 4 3 1 0 Y R 3 2 1 3 5 6 2 9 S I C L 
1 0 Y R 5 3 1 0 Y R 4 3 

1 0 Y R 4 2 " 1 0 Y R 3 2 " " 1 6 ~ * 7 " 3 6 S I C L * " 

P L O T 33 G L E Y E D O C G R A S E B E U T R 1 C BftUNISOL 
S A M 

N O 
H O R I Z O N SAM. 

O C P T H 

33- 0 
33- 1 

L F H 
A H E 

TCTMVT" 
0 1 4 - 0 0 0 
000-005 

P H 
H 2 0 

C . M . TOT.C 
X 

T O T . N 
X 

C H U A T S E T E R R A I N S Y S Y L M ^ ~ 

E X C H . C A T . MEO/100 G M 

~ ~ C A M G N A K " 

C / N 
R A T I O 

P 
P P M 

C O L O R T E X T U R E 

" " D R Y M O I S T X S * ~ X £ I " X C " 

~ 3 3 - 2 RT) OO'j-010 
3 3 - 3 O M G J 0 1 0 - 0 2 3 
3 3 - 4 B M K G 0 2 5 - 0 3 1 
3 3 - 6 C K G 0 3 1 - • 

4 . 9 9 2 . 1 
4 . 6 4 . 6 

" 5 T 4 " 2 T 3 ~ 

7 . 1 
7 . 9 

I . 1 
1 . 3 

5 3 . 4 0 
2 . 6 4 
I . 3 3 

0 . 6 2 
0 . 7 3 

C . 9 9 
0 . 2 7 
0 . 0 6 ' 

0 . 0 5 
0 . 0 5 

5 3 . 9 2 1 2 
9 . 0 0 0 5 

3 1 . 2 5 
8 . 0 0 

S . 7 3 0 . 0 
5 . 1 2 0 . 2 0 

6 2 
2 0 

1 6 . 6 0 0 3 5 T T 5 4 . 5 7 0 . 1 7 0 . 17 

1 1 1 . 0 0 
1 9 . 8 0 

38.6 68.3 66.5- 4 4 3 5 2 StC 

1 2 . 4 0 0 3 
1 4 . 6 0 1 0 

7 . 2 5 
1 1 . 5 0 

4.4b 0 . 0 
4 . 3 5 0 . 2 5 

0. 1 7 0. 1 5 
8 . 1 0 

1 4 . 6 0 
1 0 0 . 0 
1 0 0 . 0 

1 0 Y R 5 3 1 0 Y R 4 3 r2""6"F"2S~"5K. 

1 0 Y R 6 3 1 0 Y R 4 3 

. . X 9 . T R 6 2 . . . J P . Y . R 4 2 1 4 _ 6 . 5 _ J . 9 _ . _ S I L . . „ * . . 

T a b l e 7 ( c o n t i n u e d ) 

-r o 
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SOIL CHEMICAL ANALYSIS (FRACTION <2MM) 
TERRAIN SYSTEM AFTER VALENTINE (1971) 

MUSKWA TERRAIN SYSTEM 

Page 5 

PLOT 38- EuTRIC BRUNISOL 
SAM 
NO 

HORIZON SAM. PH DEPTH H20 O.M. TOT.C 
X 

TOT .N X C/N RATIO P PPM EXCH. CAT. MEO/100 GM 

DORSAL WHITE t BLACK SPRUCE ZONE 

. C.E.C. 
MEQ/IOO 

BASE SAT COLOR 

38- 1 LFH 011-000 5.9 9C.0 52.20 1 .09 47.9 184 56.25 11.25 0 .0 3.75 175.00 40.8 
38- 2 AHE 000-006 4.6 7.3 A.23 0. 15 28.2 004 9.75 3.77 0 • OS 0.40 28.60 49.0 1 0YR42 10YR22 31 30 38 CL 33- 3 8M 006-016 6.0 3.0 1 .74 0.11 15. 8 004 1 1 . 25 3. 10 0 .03 0.25 17.00 86.0 10YR53 10YR43 39 39 21 L 33- * BMK 016-039 7.7 0.8 0.48 0 .04 12.0 002 7.00 1 .22 0 .0 0. 15 10.30 81 .3 10YR43 10YR33 38- 9 CK 039- • 7.7 2. 1 1.19. 0.08 14, 9 003 12.00 3.52 0 .0 0.40 15. 10 100.0 2.5Y52 10YR22 

T a b l e 7 ( c o n t i n u e d ) 



F i g . 10 P o p u l u s t r e m u l o i d e s . a l o n g the A l a s k a Highway near 
F o r t N e l s o n , growing on a m o d e r a t e l y w e l l d r a i n e d O r t h i c Gray 
L u v i s o l . 

F i g . 11 C h a r a c t e r i s t i c shrub development dominated by 
V iburnum e d u l e , Rosa a c i c u l a r i s and t o a l e s s e r e x t e n t by 
S h e p h e r d i a c a n a d e n s i s . The t r e m b l i n g aspen i n t h i s p h o t o 
r e a c h e d a h e i g h t of 32m at 105 y r s w i t h a 38cm dbh. 



Aspen - White Spruce 

^3 

F i g . 12 Almost pure Populus t r e m u l o i d e s f o r e s t n o r t h of 
F o r t N e l s o n . These f o r e s t s a r e c h a r a c t e r i s t i c of moderately-
w e l l d r a i n e d s i t e s . 

F i g . 13 Populus t r e m u l o i d e s w i t h P i c e a g l a u c a i n t h e 
u n d e r s t o r y . P o p l a r H i l ] s west of F o r t N e l s o n . 



Aspen - White Spruce 

kk 

F i g s . Ik & 1 5 The s p r u c e v a r i a n t of t h e Aspen - W h i t e 
S p r u c e a s s o c i a t i o n w h i c h has developed on Degraded E u t r i c 
B r u n i s o l s . Note t h e p o o r l y developed h e r b and s h r u b l a y e r s . 



**5 

Aspen - White Spruce 

m 
F i g s . 16 & 17 

O r t h i c Gray L u v i s o l , 
( p l o t s ) t y p i c a l of the 
aspen v a r i a n t . This i s 
considered the mesic 
s o i l of the study. 
Below i s a Degraded 
D y s t r i c B r u n i s o l developed 
from f l u v i a l parent 
m a t e r i a l s of the Chuatse 
T e r r a i n System. T h i s s o i l 
supports the spruce v a r i a n t , 

I 



h6 

P l a n t A s s o c i a t i o n 1 

Aspen - White Spruce 

Hylocomio ( s p l e n d e n t i s ) - Linnaeo ( b o r e a l i s ) -
A r a l i o ( n u d i c a u l i s ) - Viburno ( e d u l i s ) -
Populo ( t r e m u l o i d i s ) - Piceetum glaucae 

The Aspen - White Spruce ecosystems, occur on mod
e r a t e l y w e l l drained s i t e s i n the uplands around F o r t Nelson 
and occupy submesic to mesic (to s l i g h t l y subhygric) s i t e s i n thi 

study area ( F i g . 9 ) . A l l the stands studied o r i g i n a t e d a f t e r 
f i r e . T h i s a s s o c i a t i o n can thus be considered as a " p u l s a t 
i n g " c l i m a t i c f i r e climax which, i n the clementsian sense, 
i s a sub-climax. Without f i r e , there are strong i n d i c a t i o n s 
that the s t r u c t u r e and composition of t h i s a s s o c i a t i o n would 
change to one dominated by spruce, where the s o i l would 
develop a more a c i d i c humus and more h i g h l y impoverished 
mineral horizons during n a t u r a l s u c c e s s i o n . S o i l s of the 
Aspen - White Spruce ecosystem are p r i m a r i l y O r t h i c Gray 
L u v i s o l s along with some Degraded E u t r i c and D y s t r i c B r u n i s o l s . 

Vegetation 

Generally t h i s a s s o c i a t i o n i s c h a r a c t e r i z e d by w e l l 

developed t r e e , shrub, and herb l a y e r s . The moss l a y e r v a r i e s 



k7 

c o n s i d e r a b l y i n development, being governed by the composition 
of the t r e e l a y e r ; i e . whether deciduous or c o n i f e r o u s . 

The A-̂  sublayer i s g e n e r a l l y dominated by Populus  
tremuloides and P i c e a glauca w i t h the o c c a s i o n a l Pinus c o n t o r t a 
( p r e f e r a b l y i n sandy and impoverished s o i l s ) and Populus  
b a l s a m i f e r a ( p r e v a i l i n g l y i n r i c h s o i l s ) . A s i m i l a r p a t t e r n 
f o l l o w s i n the l a y e r , i n which the e f f e c t of shade on 
shade i n t o l e r a n t t rees i s not yet very s t r o n g . In the A^ 
l a y e r , P i c e a glauca i s ofte n s t i l l the dominant t r e e as i t i s 
i n the upper shrub l a y e r . B e t u l a p a p y r i f e r a , Populus t r e m u l o i d e s , 
and P i c e a mariana are of t e n present i n the A-̂  layer„ However, 
Pinus c o n t o r t a and Populus b a l s a m i f e r a are mostly absent. 
Alnus c r i s p a and S a l i x bebbiana are two common shrubs, along 
w i t h P i c e a glauca i n the upper shrub l a y e r . In the B 2 l a y e r 
Viburnum edule and Rosa a c i c u l a r i s were present i n 100$ of the 
17 p l o t s , both w i t h high species s i g n i f i c a n c e values ( 5 . 1 ) . 

Shepherdia canadensis (in d r i e r s i t e s ) , Ribes oxyacanthoides, 
and Cornus s t o l o n i f e r a ( i n wetter s i t e s ) are present i n more 
than h a l f the stands examined. Alnus c r i s p a , Populus t r e m u l o i d e s , 
Lonicera d i o i c a , and Amelanchier a l n i f o l i a are other shrubs 
f r e q u e n t l y present i n the B p l a y e r (more than ho% of the t i m e ) . 

Although Populus tremuloides i s present from the 
low shrub l a y e r to the A-. l a y e r i n many stands, a l l stems 



examined arose from suckers from the roots of aspen t r e e s . 
These suckers are not ever vigorous enough t o r e p l a c e the 
present cover of aspen trees even a f t e r the stand opens up. 
D i f f i c u l t y was experienced i n l o c a t i n g aspen stands which are 
breaking up from old age and t h e r e f o r e the u l t i m a t e f a t e of 
these suckers was not determined. Populus tremuloides i s 
w e l l known as a shade i n t o l e r a n t pioneer species and i s gen
e r a l l y considered as a very t r a n s i e n t species i n the absence 
of f i r e (Raup, 19^6; Moss, 1953; Hortbn, 1965; M a i n i , 1968 ; 

Hansen and Kurmis, 1972 and many o t h e r s ) . On the other hand, 
^ e P i c e a glauca growing under the main canopy appeared 
r e l a t i v e l y vigorous and t h e r e f o r e could replace the i n i t i a l 
Populus tremuloides i n succeeding stands. Picea glauca i s 
considered as the dominant h y p o t h e t i c a l climax species on 
mesic s i t e s i n t h i s study. The presence of P i c e a mariana i n 
many of the stands i n d i c a t e s that i t w i l l probably share a 
p o s i t i o n i n the c l i m a t i c climax stand. In some spruce 
trees there i s evidence of morphological c h a r a c t e r i s t i c s , 
intermediate between white and black spruce, t h a t i n d i c a t e 
hybrids are present. 

Young t r e e seedlings were g e n e r a l l y not found i n 
the herb l a y e r of the sample p l o t s from any of the t r e e species 
of the area. This absence of se e d l i n g s i n d i c a t e s t h a t none 
of the species are adapted to take over as climax s p e c i e s 
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of t h e comrun3 ty.. T h e r e f o r e , i t i a normal i y f i r e w h ich opens 

the f o r e s t f o r the e s t a b l i s h m e n t of new s p r u c e and aspen 

s t a n d s . Many of the s p r u c e t r e e s i n the u n d e r s t o r y of t h i s 

a s s o c i a t i o n w h i c h appeared t o be young were, when aged, w i t h i n 

•20-30' y e a r s of the dominant o v e r s t o r y . T h i s tends t o agree 

w i t h t h e f i n d i n g s of D i x and Swan (1971) f o r the Candle Lake 

a r e a of Saskatchewan who r e p o r t t h a t P i c e a g l a u c a and P. 

m a r i a n a a r e a b l e t o r e p r o d u c e b e n e a t h a canopy f o r about 20 

y e a r s a f t e r i n i t i a l f o r e s t e s t a b l i s h m e n t . When t h e t r e e s 

i n t h e canopy a r e t a l l a f t e r 20 y e a r s of growth, e v i d e n t l y 

the l i g h t c o n d i t i o n s a t t h e ground l e v e l a r e worsened. 

T h i s e n v i r o n m e n t impedes new e s t a b l i s h m e n t of t h e s e t r e e s , 

w h i c h a r e l i t t l e shade t o l e r a n t . 

The h e r b l a y e r i s dominated by L i n n a e a b o r e a l i s . 

C ornus c a n a d e n s i s , Rubus pubescens, A r a l i a n u d i c a u l i s , p y r o l a  

s e c u n d a , M e r t e n s i a n a p a n i c u 1 a t a , and Mite 1 1 a nuda. L i n n a e a  

b o r e a l i s and Cornus c a n a d e n s i s were p r e s e n t i n 100$ of t h e 

communities examined and had h i g h s p e c i e s s i g n i f i c a n c e v a l u e s 

of ^ . 8 and h.J r e s p e c t i v e l y . Hylocomium s p l e n d e n s and P t i l i u m  

c r i s t a - c a s t r e n s i s dominate the moss l a y e r w i t h r e s p e c t i v e 

s i g n i f i c a n c e v a l u e s o f 5-7 and 3 . 3 - P l e u r o z i u m s c h r e b e r i 

and E u r h y n c h i i m r pulehe 1 1 urn a r e two o t h e r mosses f r e q u e n t l y 

p r e s e n t . Commonly o c c u r r i n g l i c h e n s a r e P e l t i g e r a a o h t h o s a ? 

P. c a n i n a , and F. p o l y d a c t y l a , g e n e r a l l y w i t h low s i g n i f i c a n c e 
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v a l u e s . I t is q u i t e u n d e r s t a n d a b l e t h a t this moss (ground) 

l a y e r may w e l l d e v e l o p i n t i m e ( a t l e a s t 100 y e a r s a f t e r f i r e ) 

and e s p e c i a l l y under a s p r u c e canopy. 

Three v a r i a t i o n s of the Aspen - W h i t e Spruce 

a s s o c i a t i o n w h i c h can be r e c o g n i z e d a r e : 

a) v a r . populosum t r e m u l o i d i s (aspen v a r i a n t ) 

b) v a r . b e t u l o s u m p a p y r i f e r a e ( b i r c h v a r i a n t ) 

c ) v a r . piceosum g l a u c a e ( w h i t e spruce v a r i a n t ) 

I n t a b l e 6., t h e f i r s t 9 p l o t s b e l o n g t o t h e aspen v a r i a n t , p l o t 

n o . 7 b e l o n g s t o t h e b i r c h v a r i a n t and t h e l a s t 7 p l o t s b e l o n g 

t o t h e w h i t e s p r u c e v a r i a n t . The b a s i c d i f f e r e n c e s between t h e 

v a r i a n t s o c c u r i n t h e p r o p o r t i o n a t e development of t h e v e g e t a t i o n 

l a y e r s . F o r example, t h e aspen and b i r c h v a r i a n t s have a . p o o r l y 

d e v e l o p e d moss l a y e r on humus (average coverage of as 

compared t o t h e v/hite s p r u c e v a r i a n t w i t h an average c o v e r 

v a l u e of 6 0 $ . C o n v e r s e l y , w i t h an average c o v e r v a l u e o f 

3 7 $ , t h e herb l a y e r of t h e aspen and b i r c h v a r i a n t s i s b e t t e r 

d e v e l o p e d t h a n t h a t o f the w h i t e s p r u c e v a r i a n t w i t h an a v e r a g e 

c o v e r v a l u e of o n l y 1 7 $ . L i k e w i s e t h e aspen and b i r c h v a r i a n t s 

have a much b e t t e r d e v e l o p e d shrub l a y e r (average coverage 

of B l a y e r i s 73$) t h a n does t h e w h i t e s p r u c e v a r i a n t ( a v e r a g e 

of 2 1 $ ) . The b i r c h v a r i a n t , r e p r e s e n t e d by o n l y one p l o t was 

s e p a r a t e d f r o m t h e aspen v a r i a n t m a i n l y on the l a c k of P o p u l u s  

t r e m u l o i d e s and s m a l l amount o f P i c e a g l a u c a w h i c h was found 

o n l y i n t h e B 2 l a y e r . A d d i t i o n a l l y , t h e b i r c h v a r i a n t l a c k e d 
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s e v e r a l other species which are common i n the other v a r i a n t s , 
however, one p l o t does not allow f o r any t r u l y meaningful 
comparison. I t becomes evident that l i t t e r developed from 
densely deposited spruce needles keeps moisture required 
f o r establishment of mosses. This i s not the case where 
l i t t e r i s formed by deciduous angiosperms. 

The presence and abundance of c e r t a i n species can 
be used as d i f f e r e n t i a l s t o d i s t i n g u i s h between the aspen 
and white spruce v a r i a n t s . The f o l l o w i n g species are more 
c h a r a c t e r i s t i c of the aspen v a r i a n t ; S a l i x bebbiana. Cornus  
s t o l o n l f e r a , and Amelanchier a l n i f o l i a . A d d i t i o n a l l y , s p e c ies 
such as Rubus pubescens and A r a l i a n u d i c a u l i s have a r e l a t i v e l y 
high s p ecies s i g n i f i c a n c e i n the aspen but g e n e r a l l y not the 
spruce v a r i a n t . Species more c h a r a c t e r i s t i c of the white 
spruce v a r i a n t are Pic e a mariana, Led urn groenlandicum, 
Pleurozium s c h r e b e r i , and P t i l i u m c r i s t a - c a s t r e n s i s . . These 
species are favoured by decaying wood, e s p e c i a l l y from 
co n i f e r o u s t r e e s , remaining on the ground a f t e r f i r e , or 
el i m i n a t e d by n a t u r a l t h i n n i n g processes. Hylocomium  
splendens a l s o has a much higher species s i g n i f i c a n c e value 
i n the spruce v a r i a n t than i t does i n the aspen v a r i a n t . 

On the te r r a c e s above the Li a r d R iver i n the North 

'West T e r r i t o r i e s , J e f f r e y (196 L0 described s i m i l a r p l a n t 
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communities. The v e g e t a t i o n from f i v e of J e f f r e y ' s "Terrace 
ecosystem types" can be described as one plan t a s s o c i a t i o n 
which can be considered equivalent t o the Fo r t Nelson Aspen -
White Spruce a s s o c i a t i o n . The aspen v a r i a n t i s e q u i v a l e n t 
to the f o l l o w i n g of J e f f r e y ' s u n i t s : 

C6. Trembling aspen - v/hite b i r c h f o r e s t , t e r r a c e , 

on sandy loam. 
C7. Trembling aspen f o r e s t , t e r r a c e , on c l a y loam. 
CIO. Trembling aspen f o r e s t , h i g h t e r r a c e . 

The spruce v a r i a n t i s equivalent t o J e f f r e y ' s u n i t s : 
C2. Mixedwood f o r e s t , t e r r a c e , on n e u t r a l loam. 
C3» Mixedwood f o r e s t , t e r r a c e , on s l i g h t l y a c i d sand. 

There i s no equivalent p l a n t a s s o c i a t i o n described by J e f f r e y 
f o r low e l e v a t i o n f o r e s t s of the Mackenzie Mountains i n the 
North West T e r r i t o r i e s . The a s s o c i a t i o n most c l o s e l y resem
b l i n g the Aspen - White Spruce i s J e f f r e y ' s "low e l e v a t i o n 
mixed co n i f e r o u s f o r e s t " , however, tr e e growth i s much poorer 
i n the Mackenzie Mountains where S . I . ^ Q Q g e n e r a l l y does not 
exceed 20 meters. A d d i t i o n a l l y , t h i s northern p l a n t a s s o c i a t i o n 
i s much poorer i n species i n the herb and shrub l a y e r s . 

S o i l s 

Most s o i l s of the Aspen - 'White Spruce 

a s s o c i a t i o n are O r t h i c Gray Luvisols", many, of which 



c o r r e s p o n d d i r e c t l y t o the S i k a n n i S e r i e s of the S i k a n n i 

T e r r a i n System d e s c r i b e d by V a l e n t i n e ( 1 9 7 1 ) . Apart f r o m 

o r g a n i c s o i l s , the S i k a n n i s e r i e s a r e t h e most common s o i l s 

of t h e F o r t N e l s o n a r e a c o v e r i n g 8.8% of t h e a r e a mapped by 

V a l e n t i n e . The O r t h i c Gray L u v i s o l s of the Aspen - White 

Spruce a s s o c i a t i o n , w h i c h o c c u r on the B u c k i n g h o r s e T e r r a i n 

System, c o r r e s p o n d t o V a l e n t i n e ' s F o r t N e l s o n S e r i e s . A p a r t 

from one Degraded D y s t r i c B r u n i s o l w h i c h o c c u r r e d on an 

a l l u v i a l f a n , a l l s o i l s o f t h e aspen v a r i a n t were O r t h i c Gray 

L u v i s o l s . The s p r u c e v a r i a n t was found on Degraded E u t r i c 

and Degraded D y s t r i c B r u n i s o l s as w e l l as on O r t h i c Gray 

L u v i s o l s . The Degraded D y s t r i c B r u n i s o l s mentioned above 

are m o i s t e r v e r s i o n s of V a l e n t i n e ' s T r a i l S e r i e s of t h e C h u ats 

T e r r a i n System. V a l e n t i n e has not d e s c r i b e d any Degraded 

E u t r i c B r u n i s o l s d e v e l o p e d from s i l t y loams d e p o s i t e d over 

the B u c k i n g h o r s e s h a l e s i n t h e C h u a t s e T e r r a i n System. 

The s o i l of p l o t 33 i s a Degraded E u t r i c B r u n i s o l 

d e v e l o p e d from a s i l t y loam a l l u v i a l d e p o s i t w h i c h had 

remnants of b u r i e d LFH h o r i z o n s i n t h e p r o f i l e . T h i s s o i l 

i n d i c a t e s t h a t on f i n e t e x t u r e d m a t e r i a l s , C u m u l i c R e g o s o l s 

e v e n t u a l l y e v o l v e i n t o Degraded E u t r i c B r u n i s o l s w h i l e on 

c o a r s e r t e x t u r e d a l l u v i a l d e p o s i t s s u c h as the sand i n p l o t 

19, Degraded D y s t r i c B r u n i s o l s e v e n t u a l l y d e v e l o p . S i n c e 

most of t h e O r t h i c Gray L u v i s o l s d e v e l o p e d from s i l t y loams, 
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i t i s reasonable to expect that the above mentioned Degraded 
E u t r i c B r u n i s o l s w i l l e v e n t u a l l y develop i n t o O r t h i c Gray 
L u v i s o l s . J e f f r e y (196h) reported Gray L u v i s o l s developed 
from a l l u v i a l sands on t e r r a c e s above the L i a r d R i v e r and 
V a l e n t i n e (1971) reported that numerous t h i n Bt horizons 
sometimes developed i n lower sand horizons making B r u n i s o l i c 
Gray L u v i s o l p r o f i l e s i n some s o i l s which were normally 
Degraded D y s t r i c B r u n i s o l s . However, i n t h i s study, no Gray 
L u v i s o l s were found developing from sands. For the area 
around F o r t Nelson, the s o i l best c h a r a c t e r i z i n g mesic con
d i t i o n s i s considered to be a moderately w e l l - d r a i n e d O r t h i c 
Gray L u v i s o l developing from s i l t y loams, even though, as 
mentioned above, other s o i l s can occupy t h i s p o s i t i o n . 

The pH of LFH horizons of O r t h i c Gray L u v i s o l s 
averages 5 . ^ and although the c a t i o n exchange c a p a c i t y i s 
high (avg. of 108 meq/100 gms) base s a t u r a t i o n i s a l s o 
r e l a t i v e l y high (averaging 63%) mainly due to high amounts 
of Ca and Mg i n t h i s h o r i z o n . The amount of a v a i l a b l e 
phosphorus i s a l s o high i n the humus averaging 13^ ppm. 
Beneath the humus l a y e r , the pH decreases s h a r p l y i n the Ae 
ho r i z o n (avg. 5 * 0 ) and then increases w i t h depth (avg. of 
5 . 2 i n the B t ) u n t i l i t becomes n e u t r a l , averaging 7 . 1 i n 
the Ck h o r i z o n . The c a t i o n exchange c a p a c i t y i s lowest i n 
the Ae of the mineral horizons even though i t has a s l i g h t l y 
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higher average organic matter content than the Bt. This low 
c a t i o n exchange c a p a c i t y (C.E.C.) i s probably due to removal 
of the c l a y s which c o n t r i b u t e h i g h l y to the exchange complex. 
The d e p o s i t i o n of clays i n the Bt i s r e f l e c t e d through t e x t u r a l 
a n a l y s i s which i n d i c a t e s the highest amount i n Bt h o r i z o n s . 

The base s a t u r a t i o n of the Ae (*+9.7$) i s a l s o lowest 
f o r a l l horizons i n the p r o f i l e which i s due to the l e a c h i n g 
of exchangeable cations to the lower horizons. Thie average base 
s a t u r a t i o n of the Bt i s 70.7$, while the Ck i s g e n e r a l l y 
100$ due mainly to high amounts of Ca and Mg. 

I t i s i n t e r e s t i n g to note that the humus often has 
a higher pH than that of not only the Ae but a l s o the under
l y i n g Bt h o r i z o n . Populus tremuloides i s a species v/hich 
c y c l e s l a r g e amounts of Ca and through l i t t e r f a l l , i s thought 
r e s p o n s i b l e f o r the high pH of the humus. Populus tremuloides, 
i n these ecosystems, can be considered as a species which 
counteracts a c i d l e a c h i n g of mineral s o i l s ( p o d z o l i z a t i o n ) 
and t h e r e f o r e would help keep the O r t h i c Gray L u v i s o l s i n 
dynamic e q u i l i b r i u m w i t h the environment. The f a v o u r i n g of 
Populus tremuloides by p e r i o d i c f i r e s supports the contention 
that the present O r t h i c Gray L u v i s o l s are the zonal s o i l s 
of the area under a f i r e c limax. 
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There are i n d i c a t i o n s that under an environment 
f r e e of f i r e , the z o n a l s o i l s would be the r e s u l t of 
p o d z o l i z a t i o n processes. This aspect i s discussed l a t e r i n 
the d e s c r i p t i o n of the B l a c k Spruce - Moss a s s o c i a t i o n . 
The d i f f e r e n t r o l e s played i n ecosystem development by 
P i c e a marlana, P. glauca, and Populus tremuloides should be 
considered i n f o r e s t r y p r a c t i c e s on these s i t e s , e s p e c i a l l y 
i n s e l e c t i o n of t r e e s p e c i e s . 

The B r u n i s o l i c s o i l s c h a r a c t e r i s t i c of the spruce 
v a r i a n t have s i m i l a r p r o p e r t i e s to the O r t h i c Gray L u v i s o l s 
except that the pH of the humus tends to be s l i g h t l y lower 
and the Ck h o r i z o n has a higher pH." The sandy s o i l s , however, 
have lower c a t i o n exchange c a p a c i t i e s and lower base s a t u r a t i o n s 
and t h e r e f o r e , can be subjected to p o d z o l i z a t i o n , e s p e c i a l l y 
through spruce l i t t e r f a l l . 
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• '• ' i 
PLANT ASSOCIATION 2 j 

FLOODPLATJ) (YOUNG TERRACE) WHITE SPRUCE 

Hylocomio (splendentis) - Mitello 

(nudae) - Equiseto (pratensls) - . 

Viburno (edulis) - Piceetum glaucae 

Characteristic Conbination of Species 

Layer Constants (presence > 60%) 

c h a r a c t e r i s t i c 
Characteristic 

non - constants >II 

Tree Picea glauca 

Betula papyrifera 
• • , . . . . 

Shrub Alnus t e n u l f o l i a Ribes lacustre 

Rosa a c l c u l a r l s S a l i x monticola 

Viburnum edule 

Ribes oxyacantholdes 
Cornus stolonifera 

Ribes t r l s t e 

Herb Cornus canadensis Clrcaea alplna 

M i t e l l a nuda* Matteuccia struthiopteris 

Goodyera repens* Cinna l a t l f o l i a 

Equisetum pratense* Car ex deweyana 

Rubus pubescens Thalictrum sparsiflorum 

Pyrola a s a r i f o l i a Fragaria v i r g i n i a n a 

Linnaea borealis Aconitum delphinifolium 
Mertensia paniculata Delphinium glaucum 

Equisetum scirpoldes Gymnocarpium dryopterls 

V i o l a r e n i f o l i a 

Galium t r l f l o r u m * 

Calamagrostls canadensis 

Moss Hylocomium splendens Brachythecium reflexum 

Ptilium crista-castrensis 

T a b l e . 8 
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FLOODPLAIN (YOUNG TERRACE) WHITE SPRUCE 

Hylocomio (splendentis) - Mitello (nudae.) - Equiseto 

(pratensis) - Viburno (edulis) - Piceetum glaucae 

Plot No. 80 75 39 25 22 21 72 71 

Elevation in M 300 305 3̂ 5 720 720 720 305 305 
Latitude 58° hh > 58° 39' 58° ̂9' 58° 39 58° 39' 58°39' 58°39' . 58°39-
Longitude 122° • 122° 3>f • 123° 29' J2h° 11 12h°13' 12h°lh' 122° 32' 122° 32' 
Exposure S SW F l a t F l a t E F l a t F l a t F l a t 
Slope Gradient % 1 2 1 1 1 1 1 1 

Percent coverage 

Total A ho 37 69 65 30 ho 35 38 
A l 15* 26 30 20 20 12 20 22 
A2 20 7 3P 38 lh 25 0 5 
A3 20 10 20 18 8 10 15 15 

Total B 75 35 25 30 25 30 • 25 33 
B l 22 lh 0 5 15 12 9 

** 
60 28 25 26 18 23 20 18 

C 78 67 78 75 55 75 77 75 
Dh 59 3 52 63 76 50 20 6 
Dw 7 10 ho 20 10 20 8 7 

Plot Coverage % 

L i t t e r 81 5 82 70 89 70 20 -H 
Decaying Wood 11 15 10 22 13 2h 12 10 
Mineral S o i l — 73 — — — — 6if 85 
Rock — — — — — — — — 

Hygrotope Subhygric Hygric 

Trpphotope Subeutrophlc eutrophic 

Parent Material Alluvium 

T a b l e 9 



FLOOOPLAIN (YOUNG TERRACE) WHITE SPRUCE BOREAL WHITE C BLACK SPRUCE ZONE 
PAGE 1 

PLCT NUMBER |0 8 0 | 0 7 5 | 0 3 9 | C 2 5 I 0 2 2 I 0 2 1 | C 7 2 I 0 7 1 1 1 1 1 1 1 i I I 1 I I 
ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E AND VIGOR P MS RS 

A l 

A2 

A3 

B l 

B2 
9 

10 
11 
12 
13 

14 

15 

16 
17 
18 

19 

20 
21 

22 
23 

P I C E A GLAUCA 
POPULUS TREMULOIOES 
POPULUS BAL SAM IFERA 

P I C E A GLAUCA 
POPULUS TREMULOIDES 
POPULUS BALSAMIFERA 

P I C E A GLAUCA 
BETULA PAPYRIFERA 
A B I E S LASIOCARPA 

ALNUS TENUIFOLI A 
P I C E A GLAUCA 
BE TULA PAPYRIFERA 
S A L I X BEBB I ANA 
A B I E S LASIOCARPA 
POPULUS BALSAMIFERA 
S A L I X MONTICOLA 

ROSA A C I C U L A R I S 
VIBURNUM EDULE 
RI BE S OXYACANTHOIOES 
CORNUS STOLON IFERA 
R I B E S T R I S T c 
P I C E A GLAUCA 
S A L I X BEBB I ANA 
R I B E S LACUSTPE 
A B I E S LASIOCARPA 
ALNUS T E N U I F C L I A 
SHEPHERDIA CANADENSIS 
POPULUS BALSAMIFERA 
RUBUS IDAEUS 
BETULA R E S I N I F E R A 
LONICERA DIOICA 
POPULUS TREMULOIOES 
AMELANCHIER A L N I F O L I A 
BETULA PAPYRIFERA 
R I B E S GLANDULOSUM 
R I B E S HUCSONIANUM 

CORNUS CANADENSIS 
MI T E L L A NUDA 

5.2 

5.2 

4.2 
4.2 

4.2 
4.2 
3.2 

5.3 
4.3 
3.2 
5.3 
2.2 
• 

3. 

2.1 

1.2 

4.2 
4.3 

6.31 6.21 5.21 5.21 5.215.315.3 I 
. I . 13.21 . 1 . 1 . 1 . 1 
. 1 . 1 . 1 . 11.21 . 1 . 1 

4 . 3 1 5 . 2 1 7 . 2 | 5 . 2 1 5 . 2 1 . 14.21 
. 14.21 . I . 11.21 . 1 . 1 
. 1 . 1 . 1 . 1 1 . 2 1 . 1 . 1 

4.21 5 . 2 i 5 . 2 1 4 . 2 1 4 . 2 1 5 . 2 1 5 . 2 1 
4.214.21 . I . 13.21 . 12.31 
. 1 . 1 . 11.21 . 1 . 1 . 1 

5.21 
. I 

3.21 

I 

1 3 . 2 1 5 . 2 1 4 . 2 1 4 . 2 1 5 . 2 1 
II.111.211.21 . 12.21 I.I.I.I 
I . 11.211.21 I . 11.21 . I 
I . I . I 1.21 I . 11.21 . I 

12.21 
I . I 
I . I 
I . I 
I 

214 
2 1 5 . 
21 1. 
2 I 4. 
I 

21 . 
21 . 

2 1 4 . 
2 15. 
21 . 
2 I . 
213 . 

I 
I 1. 

2 1 5 . 2 1 4 . 2 1 4 . 2 1 5 . 3 1 
2 1 1 . 2 1 4 . 2 1 2 . 2 1 4 . 2 1 
I 1.21 . I 2.214.21 
I.I. 14.213.21 

211.213.21 . 1 . 1 
I . I•.212.212.21 

I . II. 
11.21 I.I. 

21*.1 I 
21 . 13.211 
12.211.21 

21 . I I . 12.21 I . I*.II I.I.I 

I 
21 . I I . 12.21 I . I 

I • I 

I 1*21 
I • I 
I*.21 I . J I 

11.2 I I 1.21 

I*.21 

1.21 5.21 4.21 5.21 5.21 1.213.21 
3. 2 1 4 . 2 1 5 . 21 3. 2 14. 2 I+.2 14. 2 I 

1100.0 5.6 5 - t 
1 12.5 1.1 3-3 
1 12.5 • .C 1-1 

1 67.5 5.3 4-7 
1 25.0 2.C 1-4 
1 12.5 • .0 l - l 

1 100.0 5.1 4-3 
1 62.5 3.4 2-s 
1 12.5 • .C 1-1 

1 8 7.5 4.9 •3 _ f 1 62.5 2.2 l-<. 
1 37.5 2.0 2 - i 
1 25.0 • .2 1-1 
1 12.5 • .0 1-1 
1 12.5 • .c 1-1 
1 12.5 ».c 1-1 
1 100.0 5. C 4-5 
1 100.0 4.9 1-5 
1 75.0 2.7 1-4 
1 62.5 4. C. 3-5 
1 62.5 2.1 • -3 
1 50.0 1.7 *-3 
1 50.0 1.3 • -3 
1 37.5 1.4 1-3 
1 25.0 + .8 1-2 
1 25.0 • . 6 1-/ 
1 2 5.0 • .8 1-2 
1 25.0 • . 5 • -? 
1 25.0 • .0 t - 1 
1 12.5 • .0 1-1 
1 12.5 • .0 1-1 
1 12.5 • .0 1-1 
1 12.5 • .0 
1 12.5 «.G 
1 12.5 • .0 
1 12.5 • .C 

1100.0 4.8 1-5 
1100.0 4.3 • -5 

M3 
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FLOODPLAIN (YCUNG TERRACE1 WHITE SPRUCE 
U O R E A L W H I T E C B L A C K SPRLCF . ZONfc 

P A G E 2 

PLCT NUMBER 108010751039102 510221021107210711 1 1 1 1 1 1 i I 1 I I 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS R£ 

24 GOCOYERA REPENS 1 * . 2 | t . 2 | t . 2 | 2 . 3 . 2 1 1 . 2 1 * . 2 1 t . 2 1 . 1 . 1 . I . I . I . I . I . . 1 . 1 . I1CC.0 1.7 • - 3 
25 EQUISETUM PRATENSE 18.318.21 . | 6 . 2 3 . 2 1 2 . 2 1 4 . 2 1 8 . 2 1 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 67 .5 6.4 

2-6 
26 RUaUS PUBESCENS 

1 4 . 2 1 4 . 2 1 5 . 2 1 4 . 2 3 .214.21 . 14.21 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 87.5 4.4 3 - 5 
27 PYROLA ASARIFOLIA 1 1.21 *.2I 5 . 2 1 * . t . 2 1 4 . 3 1 . | t . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 87 .5 3 . 3 t - 5 
20 LINNAEA BOREALIS 12 . 2 1 2 . 2 1 6 . 2 1 4 . 2 4 .217.21 . 1 . 1 . I . I . I . I . I . I . I . . 1 . 1 . 1 75.0 5.0 

2-7 29 MEPTENSIA P AN ICULATA 1 1.21 1.21 3.2 14. 2 4 .211 .21 . 1 . 1 . 1 . I . I . I . I . I . I . . 1 . 1 . 1 75.0 3 . 1 

1-4 30 EQUISETUM SCIRPOIOES 1 1.31 . 1 + .213 . 2 . 2 1 2 . 2 1 1 . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 75 .0 2 . C • - 3 
31 VIOLA RENIFOLIA 12.31 . 14 .212 .2 . 1 . 12.213.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 62 .5 2. 7 

2-4 32 GALIUM TRIFLORUM I 2 . 3 I 2 . 3 U . 2 I . . 1 . I t . 213.31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 6 2 . 5 1.6 - j 
33 C ALAMAGRCSTIS CANADENSIS I . I . 1 1 . 1 1 1 . 2.212.21 . i t . I . I . I . I . I . I . I . I . . 1 . 1 . 1 62 .5 

1.3 • - .? 34 CIRCAEA ALPINA 12.314.31 . 1 . . 1 . 11.315.31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . I . I 50 .0 3 . 4 1 - -35 PYROLA SECUNDA I . I . I * . 2 1 1 . 3 .213.21 . 1 . 1 . I . I . 1 . 1 . I . I . I . . 1 . 1 . 1 50 .0 1.9 •.-3 
36 PYROLA CHLORANTHA 11.21 . 1 * . 1 . t . 2 1 3 . 2 1 . 1 . 1 . I . I . I . I . I . I . I . . 1 . I . I 50.0 

1.3 • -i 37 MATTEUCCIA STRUTHIOPTER IS 1 . 11.21 . 1 . . 1 . 18 .311 . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 37.5 4. 5 1 - c 
38 CINNA LATIFOLIA 1 . 14.21 . 1 . . 1 . 11.213.21 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 37.5 

2.3 
1-4 

29 VACCINILM V IT IS - IDAEA I . I . I . 11.2 4 . 2 | t . 3 l . 1 . 1 . 1 . 1 . 1 . I . I . I . 1 . . 1 . 1 . 1 3 7 . 5 2. C »-<. 40 CAREX DEWEYANA 1 . I*.21 . 1 . . 1 . 13.2 U . I . I . I . I . I . I . I . I . . 1 . 1 . 1 37 .5 1.2 

• - * 41 ARALIA SUDICAULIS 11.212.21 . 1 . . 1 . 1 . 12.21 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 37.5 i . 2 

i -2 42 EQUISETUM ARVENSE 12.31 . 1 . 1 . . 12.21 . I t . I . I . I . I . I . I . I . I . . 1 . I . I 37.6 1. 1 t - 2 43 ACTAEA RUBRA I*.21 . U . 2 1 . . 1 . 1 . 1 1 . 2 1 . I . I . I . I . I . I . I . . 1 . 1 . 1 37.5 • . 1 t - j 
44 F RAGARI A VIRGINIANA 1 . 1* . 211.21 . . 1 . 1*.21 . 1 . 1 . I . I . I . I . I . I . . 1 . I . I 37.5 . . 1 • ~ L 
45 THAL ICTRUM SPARSIFLORUM 1 . I+.21 . 1 . . I . 1 1 . 2 1 * . I . I . I . I . I . I . I . I . . 1 . 1 . 1 37 .5 » . 1 
46 ACCNITUM DELPHI M F O L IUM I . I . I . 11.2 . 12.21 . 1 . 1 . I . I . I . I . I . I . I . . 1 . 1 . 1 25.0 + .8 - I 
47 EPILOBIUM ANGUSTIFOLIUM 1 . 1 . 1 . 11. . 12.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 25.0 • * E 

i -2 48 MAIANTHEMUM CANADENSE I t .21 . 12.21 . • I . J . I , i . i . I . I . I . ( • I . I * . 1 . 1 . 1 25 .0 
¥ _ c . — 49 DELPHINIUM GLAUCUM 1 . I t .21 . 11.2 • 1 . 1 . 1 . 1 . 1 . i « i • l « I . I • I* . 1 . 1 . 1 25.0 t . O • -1 

50 GYMNOCARPIUM DRYOPTERIS 1 . 1 . 1 . 1 . . 1 . 1 1 . 2 1 * . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 25.0 
t . c *-1 51 RUBUS ACAULIS 1 . 1 . 1 . 1 . . 1 . 1 3 . 2 1 . I . I . I . I . I . I . I . I . 

. 1 . 1 . 1 12.5 

i 3-3 
52 C A R E * DISPERMA 1 . 1 . 1 . 1 . . 1 . 12.31 . 1 . 1 . I . I . I . I . I . I . . 1 . 1 . 1 12.5 . . 4 2-2 53 PETASITES PALMATUS I . I . I . 11.1 . I . I . I . I . I . I . I . I . I . . 1 t 1 . 1 12.5 - . c 1-1 
54 ASTER CILICLATUS I t .21 . 1 . 1 . • 1 • 1 • 1 • I • 1 * l a 1 . 1 • 1 • I • 1 . . 1 . I . I 12 .5 t . C . - . 
55 CAREX CONCINNA I . I . I t .21 . • 1 . 1 . 1 . 1 « I « 1 • 1 « I . 1 . 1 • 1 . . 1 . 1 . 1 12.5 * . c . — • 
56 GALIUM BOREALE I . I . I t .21 . • 1 • 1 • I* 1 « j . l . ' . l . l . f . l . . 1 . 1 . 1 12.5 t . C 
57 GEUM MACRCPHYLLUM 1 . 1 . 1 . 1 . . 1 • I+.2I . 1 . 1 . I . I . I . i . i . i . . 1 . 1 . 1 12 .5 t . C . - • 
58 HABENARIA 03TUSATA 1 . 1 . 1 . 1 . • I+.2 1 • 1 • 1 • 1 . 1 . 1 • I • I • I • 1 • . 1 . 1 . 1 12.5 • . c • - » 
59 LYCOPODIUM ANNOTINUM 1 . 1 . 1 . I t . • i . i . i . i . I . I . I . i . i . I . I . . 1 . 1 . 1 12 .5 t . O * - * 60 MONESES LNIFLORA 1 . 1 . 1 . 1 . . 1 . 1 . 1 12 .5 t . O • - T 61 POLEMONIUM ACUTIFLORUM 1 . 1 . 1 . I t . • i . i . i . i . I • i * i . i • i • i . 1 . . 1 . 1 . 1 12.5 • . C 
62 SMI LAC INA TRIFCLIA I . I . I t .21 . • i . i . I . I . I . I . I . i . i . i . i . . 1 . 1 . 1 12 .5 t . L » - . 
6 3 V ICIA AMERICANA 

DH 
64 HYLOCCMIUM SPLENDENS 

I . I . I t .21 . . I . I . I . I . I . I . I . I . I . I • i • . 1 . 1 . 1 12 .5 t . C *- » 6 3 V ICIA AMERICANA 
DH 

64 HYLOCCMIUM SPLENDENS 18. 13 . 15 . 17 . a . i s . | . | 4 . I . I . I . i . I . I . I . I . . 1 . 1 . 1 97 .5 c.e i - 8 
65 PTILIUM CRISTA-CASTRENSIS 13. 1 . 15. 14. 5. 1 . I t . 13. 1 . I . I . I . 1 . I . I . 1 . . 1 . 1 . ! 75 .0 4 . 2 * - 5 
66 PLEURCZIL'M SCHREBERI 1 1 . 1 . 1 5 . 1 . . 1 . 1 . 13. 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . . 1 . 1 . 1 J 7 . 5 3.1 1.-5 
67 RHYTIDIADELPHUS TRIOUETRUS 1 . 1 . 1 . 1 . . 1 . 15 . 12. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 •'5.0 3 . 0 1 - 5 
6 8 PLAGIOMNIUM RUGICUM 1 . 1 . 1 . 1 . . 1 . I t . | 3 . | . | . | . | . | . | . | . I . . 1 . 1 . 1 25 .0 . . 2 • - 3 
6 9 BRACHYTHECIUM REFLEXUM I t . 1 . 1 . 1 . . 1 . 1 . 1 * . I . I . I . I . I . I . I . I . . 1 . 1 . 1 2 5 . 0 + . 0 • -* 70 CAMPYLIUM HISPIOULUH 1 . 1 . 1 . I t . t . I . I . I . I . I . I . I . I . I . I . I . . i . 1 . 1 2 5 . 0 + . 0 t - + 
71 POHLIA NUTANS 1 . 1 . 1 . I t . t . I . I . I . I . i . i . I . i . 1 . 1 . 1 . . I . . . 2 5 . 0 +.o t - + 
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FLOOOPLAIN (YCLNG TERRACE) WHITE SPRUCE BOREAL WHITE C BLACK SPRUCE ZONE 
PAGE 3 

PLCT NUMBER 

ST NO. S P E C I E S 
I 08010751039 I 0251 022 102II0721071 I 

SPECIES S I G N I F CANCE AND V GOR p MS RS 

12.5 1.1 2-3 
12.5 •.<• 2-2 
12.5 • . C 1-1 
12.5 • .0 • - • 
12.5 ».c • - • 
12.5 • . c 
12.5 «.c 
12.5 • . c 
12.5 • .0 • -• 
12.5 ».c + -• 
12.5 ».c • -• 
12.5 • .0 • - • 
12.5 ». C 
12.5 ».o • - » 
12.5 • . c 
12.5 • . c 
12.5 • .0 
12. 5 • . c • -• 
12.5 «.c • - • 
12.5 • . c 
12.5 • .0 • - • 
12.5 . .0 • -» 
12.5 • .0 • -• 

100.0 4 .7 1-7 
100.0 4. 1 1-4 

50.0 3.4 • -5 
37.5 • .0 • -• 
25.0 • . 2 1-1 
25.0 • .0 
25.0 «.o • - • 
12.5 « . c 1-1 
12.5 *.Q 
12.5 • . C + -• 

' 12.5 • .C • - • 
12.5 • .0 
12.5 • .0 
12.5 «.o 
12.5 • .0 
12.5 • .0 
12.5 • .0 
12.5 • . 0 
12.5 «.c 
12.5 • .0 
12.5 • . c 
12.5 • .0 
12.5 «.o 

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

OW 

95 

96 

97 
98 
99 

1 0 0 
101 
102 
103 
104 

C I N C L I O I U M STYGIuM 
P E L T I G E R A CANINA 
P E L T I G E R A APHTHdSA 
BLEPHAROSTOMA TRICHOPFYLLUH 
BRACHYTHECIUM CURTUM 
CAMPYLIUM CHRYSOPHYLLUM 
CLACCNIA F I M B R I A J A 
O I S T I C H I U M C A P I L L A C E U K 
OITRICFUM HETEROMALLUM 
EURHYNCHI LM PULCHE LLUP 
HYPNUM L I N O B E R G I I 
L E P I D O Z I A REPTANS 
MNIUM MARGINATUM 
MNIUM SPINULCSUM 
NEPHROMA HELVETICUM 
P L A G I O C H I L A ASPLENIODES 
PL AGIGMNIUM C I L I ARE 
PLAGIOMNILM CUSPIDATUM 
PLAGIOMNIUM DRUMMONOII 
P L A G I C P M U M MEDIUM 
PLAGIOMNIUM ROSTRATUM 
P L A T Y C I C T Y A JUNGERM ANN 10 IDES 
THUIOIUM RECOGNITUM 

HYLOCCKIUM SPLENOENS 
P T I L I U M C R I S T A - C A S T R E N S I S 
PLEUROZIUM SCHREBERI 
P E L T I G E R A CANINA 
P E L T I G E R A APHTHOSA 
NEPHROMA R6SUPINATUM 
POHLIA NUTANS 
RHY T I C I A C E L P H U S TRIQUETRUS 
BRACHYTHECIUM REFLEXUP 
C I N C L I O I L M STYGIUM 
OREPANOCLAOUS UNCINATUS 
EURHYNCHIUM PULCHELLUC 
HERZOGIELLA TURFACEA 
LEPTCBRYUM PYRI FORME 
LEPTCGIUM SATURNINUM 
MNIUM MARGINATUM 
MNIUP SP1NUL0SUM 
NEPHROMA HELVETICUM 
ORTHOTRI CHUM SPECIOSUM 
P E L T I G E R A H O R I Z O N T A L S : 
P E L T I G E R A HALACEA 
P Y L A I S I A POLYANTHA 
T E T R A P H I S PELLUCIOA 
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TERRAIN SYSTEM AFTER VALENTINE (1971) 
BOREAL WHITE C OLACK SPRUCE ZONE Page 1 

PLOT 60 RE GO GLEYSOL MUSKWA TERRAIN SYSTEM SAM NO HORIZON SAM. OtPTH (CM.) PH H?0 CM. X TOT .C X TOT *N X C/N RATI 0 P EXCH. CAT. MEO/100 GM CA MG NA K C.E.C MEO/100 GM BASE SAT X COLOR DRY MOIST . XS TEXTURE XSI XC 
60- 1 L EH 000-000 6. 1 64.0 4H.70 0.57 85. 4 032 72 .50 1 3.00 0.0 1 . 12 77.00 100.0 BO- 2 80- 3 80- 4 A HG 000-012 CKG1 012-01U CKG2 Ola- f "7.0 7.6 7.5 K.ii C.9 3.6 i>.?6 0.55 2. 1 1 0.61 0.04 0. 1 1 

ro"r3~ 13.7 19. 2 
004 29.0!5 4.67 0.0 002 4.00 0.65 0.0 003 9.25 1.62 0.02 0730 0.07 0. 17 25.50 4. 00 7.40 100.0 1 00.0 100.0 10YR42 I0VR2I 10YR42 10YR32 10YRS2 10YR32 00 49 7 11 SL • 

28 21 L * "'PLOT' 7 5 CUMULIC WCOOS 3L ._— MUSKWA TERRAIN SYSTEM " 7 ' ' 

SA "4 
NO 
HORIZON SAM. 

DEPTH 
PH 
H20 

CM. X TOT.C X TOT.N X C/N RATI 0 P EXCH. CAT. MSO/100 GM C.E.C.. 
MEQ/100 

BASE SAT COLOR TEXTURE > (CM. ) CA MG NA K GM X DRY MOIST XS XSI XC 75- I CK1 000-005 7.4 3.0 1 .73 0. 09 1 9. 2 007 9.00 1.40 0.05 0.27 14.70 73.0 10YR52 10YR32 29 55 I S SIL 75-75- C K2 CK3 005-022 022- •" 3.6 
"5 . 6 " 

2. 1 1 3.26 15 23 14. 14. 007 005 7.00 10.00 0. 0 0.0 0. 30 0.25 12.30 16.40 88.4 86.4 10YR52 10YR32 10YR52 10YR32 
" P L O T 35 C U M U L I C K E G 0 5 0 L 

SAM 
NO 39-

39-39-

HORIZON SAM. PH D7PTH H20 (CM.) ~ LFH AHK 004-000 000-01C 
CK2 01U-026 026- * 6.2 92.1 

7.3 11.2 

MUSKWA C/N RATIO 
r.3 

7.4 
6. H 1 . 1 
53.40 6.50 J.94 0.61 1.46 0.13 

P PPM TERRAIN SYSTEM ; EXCH. CAT. MEO/100 GM CA MG NA K 
0.07 0. 12 

36.6 104 50.0 005 56.3 006 5.t 004 52. 50 1 7.50 IB.50 7.25 0.0 3.00 0.0 
2 . 3 5 0.0 

6.25 0.97 0.0 
1.87 0.25 0.22 1 

C.E.C. MEQ/lOO GM 106.00 26. SO 
— 2 T 7 2 0 -

BASE SAT X 58.4 72.9 100.0 
COLOR TEXTURE DRY MOI ST ""' XS XS I XC 

10YR51 10YR21 10Y"R4T 10YR21 6 62 31 SICL* 2.5Y41 2.5Y31 80 12 6 LS * 
PLOT 71 CUMULIC REGOSOL SAM HORIZON O.M. TOT.C 

MUSKWA TERRAIN SYSTEM TOT.N C/N P EXCH. CAT. MEO/100 GM TEXTURE 71- 1 71-" 2 71-3 D E P T H — H " Z B ~ 

(CM.) CK1 000-005 b.9 "CK2"—OOS-'G'ZO 7' CK3 020- • 7.5 

RATIO PPTT 2.3 0" 0.6 1.33 "0.58 0.37 0.21 0.14" 0. 12 6.3 009 4. t 005" 3.1 7 10.25 " 6.75 10.50 2.02 0.05 4.25 0.02 2.32 0.02 0.37 " 0. 22 ' 0.30 
MEO/100 GM 1 6. 80 — 12.70 12.20 

SAT X _ 75.6 88.6 lOOiO MOIST XS XSI XC 10YR52 10YR32 10 69 20 SIL 10YR42'10YR32 19 62 18 SIL" 10YR52 10YR32 15 67 16 SIL 
PLOT 25 CUMULIC REGOSOL SAW 
"NO" ~25- 3 ' 25- 4 25- 6 
HORIZON SAM. PH 
— DEPTH" R20 "" ( CM. ) CM, TOT.C TOT.N 

X """ LFH -ATT— AHK CK 
030-000 6.1 91.0 52.BO TTOT5-0 20-020-034 034- 7̂T 6.2 7.9 "H7T" 6. I 1 . 7 r a r 3.54 0.99 0.33 0. 13 0 .07 

C/N P EXCH. CAT. MEQ/lOO GM C.E.C. .BASE PATIO "PPM" MEO/100 SAT CA MG NA K GM X 
156.00 50.6, 

COLOR _.. 
DRY M O I S T 

TEXTURE. 
XS XSI XC 34.5 088 65. ,3.00 12.75 0.0 l.L . . „ „_ , "TATi"-007 r0"775- 5̂T72-OV0 OTTO"T~476<5997810YR41 10YR21 17 49 33 SICL 27.2 007 7.25 2.45 0.0 0.07 16.10 60.7 10YR32 10YR3I 14.1 003 8.73 2.25 0.0 0.05 13.90 79.5 ' 10YR41 10YR21 37 5» II SIL 



>-

soiL C H E M I C A L AM«Lv̂ ilbl-iFRA"tTYoN am) 
bBHCTrwrrE - t B L A C K — 

TERRAIN 
nt 'rt̂ ~Ti rimnrr.—r̂ ~".. r* p. w i SYSTEM AFTER VALENTINE (1971) Page 2 
PLOT 21 CUMULIC HtGUSUL 

y-
SAM HORIZON SAM. PH 
NO DEPTH H20 C % 

TOT.C 
X 

TOT.N 
X 

C/N 
RATIO 

P 
PPM 

EXCH • CAT. MEO/100 GM ct.c 
MEO/100 

BASE 
SAT COLOR TEXTURE 

(CM.) 
CA M G NA <i GM X DRY MOIST xS XSI XC < 21- 1 LFH 006-000 6.0 21- 2 CK1 000-007 7.2 94.0 11.6 

54.50 
6.72 

1.32 
0 . 33 

41.3 
20.4 

46 
006 

57. 50 
1 1 .00 

15.37 0.0 1.37 
1.35 0.02 0.05 

83.00 
1 I .80 

89.6 
100.0 10YR41 10YR2I 

10YR41 10VR21" 
10YR5 10YR31 

_J_6. 
70 

-»8-.«.5...S.'.L...* 
15 1 4 SL • 

21- » CK2 007-05U 7.3 
21- 6 CK3 050- * 7.7 1C.4 0.4 

F.03~ 
0.26 

(T.32 
0 .04 

I BY a 
6. 5 

010~ 
012 

~9.'62~ 
6. 25 

"2.07"0.0"" 0.04 ~ 
0.65 0. 02 0.02 

" "18.30 
1.20 

"64.3 
100.0 

10YR41 10YR2I 
10YR41 10VR21" 
10YR5 10YR31 

_J_6. 
70 

-»8-.«.5...S.'.L...* 
15 1 4 SL • 

PLOT 22 CUVULIC REGOSOL 
SAM HORIZON SAM. PH O.M, TOT.C TOT.N C/N P __EXCH . C A T . MEQ/lp0_.GM_ C.E.C BASE - COLOR TFXTURF 

NO OtHiM 
(CM.) 

%> X X KATTO" "~PPM" CA MG NA K 
—HEO/100"" 

GM 
SAT 
X DRY MOIST XS XSI XC 

22- 1 LF 016-010 *2-2 H UI'J-ULU J.f 22- 3 . CKl 000-0 10 7. 1 
22- 4 CK2 013-048 7.3 
22- 7 CK3 048- • 7.6 

yy. u 
8. 6 
9.3 
1.0 

51 • 6 (J 
4.99 
5.39 
0.60 

1 .is 
0.19 
0 . 24 
C O S 

4 1 • J 
26. 3 
22.5 
12.0 

040 
6 
21 
6 

6.62 
9.25 
7.87 

S.75 D.O 0.63 
1.16 0.02 0.02 
0.98 0.0 0.04 
0.64 0.02 0.02 

73.00 
6.00 
6. 80 
1.90 

36. J 
100.0 
1 00.0 
100.0 

10YR41 10YR21 
10YR41 10YR21 
10YR41 10YR31 

45 
64 

38 15 L » 
_2_l__14_SL 

PLOT 72 CUMULIC REGOSOL MUSKkA TERRAIN SYSTEM 

38 15 L » 
_2_l__14_SL 

SAM HORIZON SAM. PH 
NO DEPTH H20 

O.M. 
X 

TOT.C 
X 

TOT .N 
x 

C/N 
RATI 0 

P 
. PPM 

EXCH 
a CAT. MEO/100 GM C.E.C. 

MEO/100 
GM 

BASE 
SAT 
X 

COLOR TEXTURE 
(CM.) 

C/N 
RATI 0 

P 
. PPM CA 

MG NA K 
C.E.C. 

MEO/100 
GM 

BASE 
SAT 
X DRY MOIST XS XSI XC 
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F l o o d p l a i n (Young T e r r a c e ) White Spruce 

6̂  

F i g . 18 P i c e a g]auca f o r e s t on a f l o o d p l a i n of the F o r t 
N e l s o n R i v e r . 

F i g . 19 P h o t o g r a p h shows th e r e l a t i v e h e i g h t s above t h e 
r i v e r of a F l o o d p l a i n Balsam P o p l a r e c o s y s t e m on the l e f t and 
a F l o o d p l a i n White Spruce ecosystem on t h e r i g h t . S o i l s a r e 
C u m u l i c R e g o s o l s . 
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F l o o d p l a i n (Young T e r r a c e ) White S p r u c e 

F i g s . 20 & 21 A l l u v i a l w h i t e s p r u c e f o r e s t s . Note t h e 
h i g h water mark on the s p r u c e i n p l o t 75 from t h e 1971 f l o o d . 
The dominant v e g e t a t i o n i n the herb l a y e r i s E q u i s e t u m p r a t e n s e . 
P l o t 75 c o n t a i n e d one P i c e a g l a u c a *+6m t a l l w i t h a db'h of 61cm 
a t age 180 y e a r s . T h i s produces a s i t e i n d e x of a p p r o x i m a t e l y 
39.6m a t 100 y e a r s w h i c h i s the h i g h e s t found i n t h e e n t i r e 
s t u d y . The o l d e s t s p r u c e found i n t h e e n t i r e s t u d y o c c u r r e d i n 
the p l o t shown on t h e r i g h t w h i c h was ^0.2m t a l l a t an age o f 
3 1 ^ y e a r s . 



F l o o d p l a i n (Young T e r r a c e ) White Spruce 

F i g . 22 I n the f o r e g r o u n d a few remnant P o p u l u s  
b a l s a m i f e r a t r e e s a r e p r e s e n t i n the w h i t e s p r u c e s t a n d . 
Meander i n r i v e r ( c e n t e r of p i c t u r e ) shows t h e s u c c e s s i o n a l 
development from a p o i n t - b a r d e p o s i t t o a mature s t a n d of 
w h i t e s p r u c e . 
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P l a n t A s s o c i a t i o n 2 

F l o o d p l a i n (Young Terrace) White Spruce 

Hylocomio ( s p l e n d e n t i s ) - M i t e l l o (nudae) - Equiseto 
( p r a t e n s i s ) - Viburno ( e d u l i s ) - Piceetum glaucae 

F l o o d p l a i n (Young Terrace) White Spruce ecosystems 
occur on o l d e r p o r t i o n s of recent a l l u v i a l t e r r a c e s along 
the F o r t Nelson, Prophet, Muskwa, and Tetsa R i v e r s . Along 
w i t h the F l o o d p l a i n Balsam P o p l a r , these s i t e s support the 
most productive f o r e s t stands and are comparable i n p r o d u c t i v i t y 
w i t h the r i c h e s t stands examined by Revel (1972) i n the Sub-
B o r e a l B i o g e o c l i m a t i c Zone. The most productive f o r e s t s 
described by Revel occurred i n the Gymnocarpio ( d r y o p t e r i d i s ) -
Oplopanaco ( h o r r i d i ) - Abieto ( l a s i o c a r p a e ) - Piceetum glaucae 
a s s o c i a t i o n (Oak f e r n - D e v i l ' s c l u b a s s o c i a t i o n ) where the 
average s i t e index, at 100 years f o r Picea glauca, i s 32m. 

On a l l u v i a l s i t e s i n t h i s study, white spruce averages 29.9m 

at 100 yea r s . I t should be noted, however, t h a t the average 
S.I. measured on a l l u v i a l p l o t s along the Muskwa and F o r t 
Nelson R i v e r s was 32.3m at age 100 while the a l l u v i a l s i t e s 
adjacent to the Spruce - Willow - B i r c h B i o g e o c l i m a t i c Zone 
at higher e l e v a t i o n s along the Tetsa R i v e r ( M i l e 376 of the 
Alaska Highway) had a S.I.-, f t n of only 25.6m which lowers the 
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g e n e r a l average c o n s i d e r a b l y . T h i s l a s t f i g u r e i s comparable 

t o a S . I . 1 0 0 of 2h.km f o r w h i t e s p r u c e g i v e n by B l y t h (1965) 
f o r a l l u v i a l l o w l a n d f o r e s t s a l o n g the lower Peace R i v e r i n 

A l b e r t a . 

Most of t h e a l l u v i a l s i t e s s t u d i e d are c h a r a c t e r i z e d 

by immature s o i l s w h i c h are p e r i o d i c a l l y innundated by f l o o d - -

w a t e r s w h i c h have m a i n t a i n e d t h e s e ecosystems at a r i c h or 

e u t r o p h i c n u t r i t i o n a l l e v e l . T h i s , a l o n g w i t h s u b h y g r i c 

t o h y g r i c m o i s t u r e r e g i m e s , a r e t h e major f a c t o r s 

c o n t r i b u t i n g t o the h i g h p r o d u c t i v i t y of t h e s e s i t e s . T h i s 

s u b h y g r i c t o h y g r i c m o i s t u r e regime i s e s t i m a t e d f o r t h e 

e n t i r e y e a r . In r e a l i t y i t becomes h y d r i c when t h e s o i l s 

a r e f l o o d e d . At t h e end of t h e v e g e t a t i v e s e a s o n , s o i l s 

may become mesic when t h e water i n the r i v e r i s low. 

V e g e t a t i o n 

The f l o o d p l a i n w h i t e s p r u c e communities c h a r a c t e r 

i s t i c a l l y have w e l l d e v e l o p e d t r e e , s h r u b , herb, and moss 

l a y e r s , however, a f t e r s e v e r e f l o o d i n g , t h e moss l a y e r may 

be g r e a t l y reduced as i s i n d i c a t e d by p l o t s 71 and 75 • The 

e n t i r e t r e e l a y e r i s dominated by P i c e a g l a u c a w i t h B e t u l a  

p a p y r i f e r a b e i n g common i n t h e A^ l a y e r . The upper s h r u b 

l a y e r i s u s u a l l y dominated by. s m a l l w h i t e s p r u c e and Alnus 
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t e n u i f o l i a . Rosa a c i c u l a r i s , Viburnum e d u l e , R i b e s o x y a c a n t h o i d e s  

Cornus s t o l o n i f e r a , and R i b e s t r l s t e dominate the B2 l a y e r . 

A f t e r l o g g i n g , t h e s e s p e c i e s expand t o dominate t h e a l l u v i a l 

s i t e s p r o d u c i n g s e v e r e r e g e n e r a t i o n problems f o r w h i t e s p r u c e . 

The herb l a y e r i s c h a r a c t e r i z e d by Cornus c a n a d e n s i s , 

Mite11a nuda, Goodyera r e p e n s , Equisetum p r a t e n s e , Rubus  

pubescens, P y r o l a a s a r i f o l i a , and L i n n a e a b o r e a l i s . The 

f i r s t t h r e e s p e c i e s were p r e s e n t i n a l l p l o t s s t u d i e d , how

e v e r , i t s h o u l d be noted t h a t even though E q u i s e t u m p r a t e n s e 

was absent i n one p l o t , i t had t h e h i g h e s t average c o v e r a g e 

v a l u e f o r h e r b s . Hylocomium s p l e n d e n s and P t i l i u m c r i s t a -

c a s t r e n s i s a r e t h e most c h a r a c t e r i s t i c mosses of t h i s 

a s s o c i a t i o n , o c c a s i o n a l l y w i t h P l e u r o z i u m s c h r e b e r i and 

R h y t i d i a d e l p h u s t r i q u e t r u s accompanying them. P l e u r o z i u m  

s c h r e b e r i was g e n e r a l l y absent on m i n e r a l s o i l i n t h i s 

a s s o c i a t i o n and was p r e s e n t g e n e r a l l y o n l y on d e c a y i n g wood. 

A l t h o u g h p l o t 71 appears t o be an e x c e p t i o n , t h e s e v e r e f l o o d 

of 1971 c o v e r e d most of the a r e a w i t h f r e s h s i l t w h i c h i s 

i n d i c a t e d by t h e h i g h p e r c e n t a g e of m i n e r a l s o i l c o v e r i n g 

the s u r f a c e of t h e p l o t s . P l e u r o z i u m s c h r e b e r i i s , however, 

common on d e c a y i n g wood. R h y t i d i a d e l p h u s t r i q u e t r u s , w h i c h 

was a d d i t i o n a l l y p r e s e n t o n l y i n t h e Aspen - White Spruce 

a s s o c i a t i o n , reached i t s b e s t development i n a l l u v i a l w h i t e 

s p r u c e communities when i t was p r e s e n t . 
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The above plant a s s o c i a t i o n i s comparable t o part 
of the " F l o o d p l a i n White Spruce F o r e s t s " described f o r the 
Sla v e , Athabasca and lower Peace R i v e r s by Raup ( 1 9 L f 6 ) . 

Horton (1965) described a very s i m i l a r plant a s s o c i a t i o n f o r 
the lower Peace Ri v e r i n Wood B u f f a l o N a t i o n a l Park which he 
termed the " A l l u v i a l Lowland Spruce F o r e s t " . This type occupied 
low t e r r a c e s along the major r i v e r s i n a f a s h i o n s i m i l a r to 
the F o r t Nelson area. Notable d i f f e r e n c e s are tha t such 
species as Ribes oxyacanthoides, Goodyera repens, and 
Galium t r i f l o r u m , which had high presence and s i g n i f i c a n c e 
values i n the Fo r t Nelson area were not reported by Horten, 
otherwise the dominant species were s i m i l a r . 

J e f f r e y (196Lt) terms t h i s a s s o c i a t i o n , on the L i a r d 
River i n the Northwest T e r r i t o r i e s , a "White spruce - v/hite 
b i r c h f o r e s t " which f o r a l l p r a c t i c a l purposes i s i d e n t i c a l 
to the F l o o d p l a i n (Young Terrace) White Spruce a s s o c i a t i o n 
of the F o r t Nelson area. Growth of P i c e a glauca i s , however, 
poorer i n the Northwest T e r r i t o r i e s where height growth 
averages about 2k.Km at an age of 120 years. J e f f r e y (196U) 

reported that s o i l f r o s t was common i n the a l l u v i a l regosols 
of the low t e r r a c e s along the L i a r d which probably i s a 
major f a c t o r c o n t r i b u t i n g to the poorer growth. S o i l f r o s t 
was a l s o encountered on one of the Tetsa R i v e r p l o t s (no. 22) 

at a depth of 3 9 - L f 5 cm and here too, t r e e growth i s poor. 
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V a l e n t i n e (197D r e p o r t s t h a t i n c e r t a i n p l a c e s the s u b s o i l 

i s f r o z e n below 6̂  cm i n some a l l u v i a l s i t e s i n the F o r t 

N e l s o n a r e a , however, i n t h i s s t u d y , no f r o z e n s o i l s were 

e n c o u n t e r e d , even under dense s p r u c e f o r e s t s . 

The most s i m i l a r p l a n t a s s o c i a t i o n t o the F l o o d p l a i n 

(Young T e r r a c e ) White Spruce i n the S u b - B o r e a l B i o g e o c l i m a t i c 

Zone i s the p r e v i o u s l y mentioned Oak f e r n - D e v i l ' s c l u b 

[ p y m n o c a r p i o ( d r y o p t e r i d i s ) - Oplopanaco ( h o r r i d i ) - A b i e t o 

( l a s i o c a r p a e ) - P i c e e t u m glaucae] d e s c r i b e d by R e v e l (1972) 
and W a l i and K r a j i n a (1973). Oplopanax h o r r i d u s , the most 

dominant shrub and Gymnocarpium d r y o p t e r i s , the most dominant 

herb i n the above a s s o c i a t i o n , a l t h o u g h p r e s e n t , a r e r a r e l y 

found i n the b o r e a l f o r e s t around F o r t N e l s o n and n e i t h e r 

i s r e p o r t e d by e i t h e r Horton (1965) f o r the lower Peace 

or by J e f f r e y (196*+) f o r t h e lo w e r L i a r d . Common dominant 

p l a n t s i n the shrub l a y e r f o r the two r e s p e c t i v e a s s o c i a t i o n s 

are Viburnum e d u l e , Cornus s t o l o n i f e r a , and R i b e s l a c u s t r e 

w i t h Cornus c a n a d e n s i s and Rubus pubescens common i n t h e 

herb l a y e r . The moss l a y e r s of the two a s s o c i a t i o n s a r e 

s i m i l a r b e i n g c h a r a c t e r i z e d by the t h r e e f e a t h e r mosses, 

Hylocomium, P t i l i u m , and t o a l e s s e r e x t e n t P l e u r o z i u m . 

However, the r e s t of t h e two a s s o c i a t i o n s , i n g e n e r a l , bear 

l i t t l e r esemblance i n terms of s p e c i e s abundance and c o m p o s i t i o n . 

A d d i t i o n a l l y , the Oak f e r n - D e v i l ' s c l u b a s s o c i a t i o n o c c u r r e d 
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on more mature s o i l s ( B r u n i s o l s and P o d z o l s ) and t h e r e f o r e 

i s not e n v i r o n m e n t a l l y homologous i n r e s p e c t t o the b i o g e o -

c l i m a t i c zones t o t h e F l o o d p l a i n White Spruce of t h e F o r t 

N e l s o n a r e a . 

S o i l s 

A l l s o i l s examined, except f o r one Rego G l e y s o l , 

v/ere C u m u l i c R e g o s o l s w h i c h c o r r e s p o n d t o the P r o p h e t S e r i e s 

of t h e Muskwa T e r r a i n System d e s c r i b e d by V a l e n t i n e (1971). 

The t e x t u r e of the p a r e n t m a t e r i a l v a r i e s c o n s i d e r a b l y from 

s i l t y c l a y loams t o loamy sands w i t h s i l t y loams b e i n g the 

most common. G e n e r a l l y the c o a r s e r m a t e r i a l s a r e a t g r e a t e r 

depths i n the p r o f i l e . B u r i e d o r g a n i c h o r i z o n s a r e a l s o 

c h a r a c t e r i s t i c t h r o u g h o u t t h e p r o f i l e s . 

The pH of t h e L-H h o r i z o n s v a r i e d f r o m 6.0 - 6.2 

on t h e samples measured e x c e p t i n p l o t 22 (pH o f 3«7) w h i c h 

had an u n u s u a l l y l a r g e o r g a n i c m a t t e r a c c u m u l a t i o n ( p o s s i b l y 

f r o m d e c a y i n g wood) w h i c h was p r o b a b l y d e p o s i t e d by t h e f l o o d 

i n g T e t s a R i v e r . The pH of t h e m i n e r a l s o i l s a r e c i r c u m n e u t r a l 

v a r y i n g from 6.2 t o 7.9, e x c e p t f o r one Ah h o r i z o n w i t h a pH 

of 5.1. The average pH above 20 cm i n t h e p r o f i l e was 6.8 

and f o r t h e f i r s t h o r i z o n below 20 cm, i t was 7.3. The base 

s a t u r a t i o n i s g e n e r a l l y h i g h i n t h e m i n e r a l s o i l s , o f t e n r e a c h -
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i n g 100%, e s p e c i a l l y i n horizons w i t h l i t t l e organic matter. 
More than h a l f of the mineral s o i l s have a base s a t u r a t i o n of 
100% at depths greater than 20 cm. Calcium i s the dominant 
c a t i o n i n the s o i l , o ften i n q u a n t i t i e s exceeding the t o t a l 
C.E.C. Mg and K f o l l o w as the next most dominant c a t i o n s . 
The q u a n t i t i e s of sodium are very low/, often not being detected, 
however, t h i s should not a f f e c t v e g e t a t i o n growth since 
sodium i s not known as an e s s e n t i a l element. 

Chemical a n a l y s i s of c a t i o n s and a v a i l a b l e phosphorus 
of the mi n e r a l s o i l s of a l l u v i a l Cumulic Regosols has i n d i c a t e d 
t h a t they are not s t r i k i n g l y r i c h e r n u t r i t i o n a l l y than the 
Or t h i c Gray L u v i s o l s of the uplands i n Aspen - White Spruce 
ecosystems. A major exception t o t h i s statement i s that 
the regosols l a c k a s t r o n g l y leached, n u t r i e n t impoverished, 
Ae horiz o n which i s c h a r a c t e r i s t i c of l u v i s o l s . I f the. 
exchangeable c a t i o n s are compared between the l u v i s o l i c B t , 
which u s u a l l y begins at a depth of 15 cm, and the Ck of the 
regosol s below a depth of 20 cm, there are no notable 
d i f f e r e n c e s except t h a t the l u v i s o l s c o n t a i n more exchangeable 
Ko The pH of the regosols i s , however, c o n s i s t e n t l y much 
higher ( 7 . 3 vs 5 . 2 f o r the l u v i s o l s ) as i s the base s a t u r a t i o n . 
Probably the l a r g e s t f a c t o r c o n t r i b u t i n g to the ric h n e s s of 
the a l l u v i a l s i t e s as r e f l e c t e d by tre e growth, i s the high 
water t a b l e which could c o n t a i n a more or l e s s continuous 
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s u p p l y of n u t r i e n t s . T h i s c o n t i n u i t y of n u t r i e n t s u p p l y , 

even though not i n h i g h amounts, would r e f l e c t i n v e g e t a t i v e 

growth even though i t i s not r e f l e c t e d i n normal c h e m i c a l 

a n a l y s i s . 

I t s h o u l d be noted t h a t no LFH h o r i z o n s were sampled 

a l o n g the F o r t N e l s o n R i v e r due t o the f l o o d s w h i c h o b l i t e r a t e d 

t h i s h o r i z o n i n 1971 and t h a t the T e t s a and Muskwa R i v e r 

samples may not be r e p r e s e n t a t i v e of t h e F o r t N e l s o n LFH 

h o r i z o n s . However, t h e samples t a k e n a r e comparable t o t h e 

one d e s c r i b e d by V a l e n t i n e (1971). 



PLANT ASSOCIATION 3 

LODGEPOLE PINE - CLUBMOSS 

pleurozio (schreberi) - Hylocomio (splendentis) -

Lycopodlo (annotlni) - Ledo (groenlandici) -

Piceo (glaucae-marlanae) - Pinetum contortae 

Characteristic Combination of Species 

Layer • Constants (presence > 60%) 

* c h a r a c t e r i s t i c 

Characteristic 

non - constants "> II 

Tree Plnu3 contorta 

Populus tremuloides 

Betula r e s l n i f e r a 

Picea glauca 

Picea mariana 

Shrub Sali x bebbiana* 

Salix scouleriana* 

Ledum groenlandlcum 

Viburnum edule 

Rosa a c l c u l a r i s 

Shepherdla canadensis 

Herb Cornus canadensis 

Vacclnium v i t i s - i d a e a 
Epilbbium angustifolium 

Lyc op odium annotlnum 

Elymus innovatus 

Linnaea borealis 

Lathyrus ochroleucus 

Pyrola secunda 

Malanthemum canadense 

Equisetum sylvaticum 

V i o l a r e n i f o l i a 
Lycopodlum complanatum 

Pyrola a s a r l f o l i a 

Equisetum arvense 

Galium boreale 

Equisetum pratense 

Geocaulon l i v i d urn 

Moss Hylocomium splendens 

Pleurozium schreberi 

Peltlgera aphthosa 
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LODGEPOLE PINE - CLOBMOSS 
Hylocosilo (splendentis) - Pleurozlo (schreberi) - Lycopodio (annotini) -
Vacclnio ( v l t i s - l d a e a ) - Ledo (groenlandlci) - Plnetum contortae 

Plot No. 35 55 HI H2 H 3 

Elevation V 580 500 530 520 530 
Latitude 58°53' 58°Hit 58°21' 58020' 58°21« 
Longitude 123° 122°Ul' 1220l*9« 12201+9i I22°»f9" 
Exposure N N N.E. S 
Slope Gradient % 5 1 0 5 5 
Percent coverage 
Tot a l A 62 39 23 27 5° 

A l 22 20 15 20 16 
*2 28 «• B 5 26 
A3 21 10 V 10 10 

T o t a l B »*8 58 23 90 30 
B l 33 25 7 20 18 
B2 2H 39 20 85 25 
C 78 60 55 32 75 
Dh Uo 70 78 . 8H 89 
Dw 5 5 12 8 5 

Plot Coverage % 
U t t e r 82 Bw 8o 85 85 
Decaying Wood 10 7 16 11 10 
Mineral S o l i - - » - -
Rock - - • - -

Hygrotope Mesic Subhygric 
Trophotope Submesotrophlc - liesotrophlc 
Parent material Morainal Aeolian (?) 
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LODGEPOLE PINE - CLUBMOSS 
BOREAL WHITE S. BLACK SPRUCE 7CNE 

PAGE 1 

PLOT NUMBER 10351055104110421043 1 1 1 1 1 1 1 i 1 I I I 1 1 1 
ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E ANO VIGOR P MS RS 

A l 

A2 

A3 

B l 

B2 

1 PINUS CONTORTA 
2 POPULUS TREMULOIOES 
3 P I C E A GLAUCA 

PINUS CONTORTA 
4 BETULA RES IN IFER A 

POPULUS TREMULOIDES 
5 POPULUS BALSAMIFERA 

PINU S CCNTORTA 
P I C E A GLAUCA 
BETULA R E S I N I F E R A 
POPULUS TREMULOIDES 

6 P I C E A MARIANA 

7 S A L I X BEBBIANA 
8 S A L I X SCCULERIANA 

P I C E A MARIANA 
P I C E A GLAUCA 
BETULA R E S I N I F E R A 

9 ALNUS C R I S P A 
POPULUS TREMULOIOES 

10 LEDUM GROENLANDICUM 
POPULUS TREMULOIDES 

11 VIBURNUM EDULE 
12 ROSA A C I C U L A R I S 

P I C E A "ARIANA 
13 SHEPHEROIA CANADENSIS 

ALNUS C R I S P A 
P I C E A GLAUCA 
S A L I X BEBBIANA 

14 S A L I X NCVAE-ANGLIAE 
15 VACCINIUM M Y R T I L L O I O E S 
16 A B I E S LASIOCARPA 
17 BETULA GLANDULOSA 

BETULA R E S I N I F E R A 
18 R I B E S T R I S T E 

S A L I X SCCULERIANA 

19 CCRNUS CANADENSIS 
20 VACCINIUM V I T I S - I D A E A 
21 E P I L O B I U M ANGUSTIFOLIUM 

5 . 2 1 3 . 2 1 5 . 2 1 4 . 2 1 4 . 2 
2.215.21 . I . 13.2 
. 1 . 1 . 1 . 13.2 

5.215.214.215.215.2 
1.21 . 1 . 1 . 13.2 
1.213.21 . 1 . 1 . 
. 1 . 1 . 13.21 . 

5 . 2 1 4 . 2 1 3 . 1 1 4 . 1 1 4 . 
. I . 13.21 . 14. 

4.211.21 . 1 . 1 . 
l.fI 1.11 . I . I . 
. 11.21 . I . 1 . 

. 1 5 . 2 1 3 . 2 1 3 . 2 1 4 . 
•.21 . 1 4 . 2 1 3 . 2 1 4 . 
1.215.21 . 15.21 . 
1.21 . 13.21 . 13. 
1.21*. 13.21 . I . 
6.213.21 . 1 . 1 . 
. 1 . 1 . 1 2 . 2 1 4 . 

5 . 2 1 4 . 2 1 5 . 2 1 9 . 2 1 5 . 
3 . 2 1 1 . 2 1 4 . 2 1 1 . 2 1 3 . 
4 . 2 1 1 . 2 1 3 . 1 1 2 . 1 1 2 . 
3 . 2 1 1 . 2 1 3 . I I * . 1 1 3 . 
1.216.21 . 14.21 . 
. 11.21 . 1 1 . 2 1 3 . 

3.213.21 . 1 . 1 . 
. I . 13.21*.21 
14.21 . I I . 12.21 I 
12.21 I . I 

1.21 I . I I I . 

I + .2I 
I*. I 

I I . 

I • I 
6 . 2 1 6 . 2 1 4 . 3 1 5 . 2 | 6 . 2 
6 . 2 1 4 . 2 | 5 . 2 1 5 . 2 1 4 . 2 
4 . 2 1 2 . 2 1 4 . 2 1 3 . 2 1 2 . 2 

1100.0 5.0 3-5 
1 6 0 . 0 3.8 2-5 
1 20.0 I . i 3-3 

1100.0 ;.3 4-5 
1 40.0 1.7 1-3 
1 4 0 . 0 1.7 1-3 
1 20.0 1. 5 3-3 

1100.0 4.7 3-5 
1 4 0 . 0 2.C 3-4 
1 4 0 . 0 2.5 1-4 
1 40.0 •. e 1-1 
1 20.0 • .2 l - l 

1 80.0 4. 2 3-5 
1 80.0 3.5 • -4 
1 6 0 . 0 4.4 1-5 
1 60.0 2.4 1-3 
1 6 0 . 0 1.8 »-3 
I 4 0 . 0 4. 3 3-6 
1 40.0 2. e 2-4 

1100.0 6. 5 4-9 
1 1 0 0 . 0 3.3 1-4 
1100.0 3.2 1-4 
1100.0 3.C • -3 
1 6 0.0 4.4 1-6 
1 6 0 . 0 1.9 1-3 
1 40.0 2.2 3-3 
1 4 0 . 0 1.6 • -3 
1 20.0 2.4 4-4 
1 20.0 l . C 2-2 
1 2 0 . 0 1.0 2-2 
1 20.0 • .2 1-1 
1 20.0 • .2 1-1 
1 20.0 • .2 1-1 
1 20.0 • .0 • - + 
1 2 0 . 0 • .0 

1 100.0 s.t 4-6 
1100.0 5.3 4-6 
1100.0 3.7 2-4 

T a b l e 1^ 



BOREAL WHITE L BLACK SPRUCE 7CKF 
LCOGEPOLE PINE - CLUBMOSS PAGE 2 

PLOT NUMBER 10 3 5 1 0 5 5 1 0 4 1 ( 0 4 2 1 0 4 3 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 

ST NO. SPEC IES S P E C I E S S I G N I F I C A N C E AND VIGOR p MS RS 

22 LYCOPODIUM ANNOTINUM 14.2 14.213.2 2.2 2.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . 1 . I1CC.C 2. 7 2-4 
23 ELYMUS INNOVATUS 1 . 1 2 . 1 1 5 . 1 3. 1 7 . 1 1 . I . I . I . I . I . I . I . I . I . I . I . l . l . l 80.0 5.1 2-7 
21 L I N NAEA BOREALIS 1 5 . 2 1 3 . 2 1 1 . 1 . 2.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 80.0 3. 8 1-5 
25 LATHYRUS OCHROLEUCUS 1 . 13.213.2 2. 1 3.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 8 0 . 0 3.0 2-3 
26 PYROLA SECUNDA 1 1 . 2 1 3 . 2 1 • . •.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 80.0 1.8 • -3 
27 MAIANTHEMUM CANADENSE 1 1.211.21*.2 1.2 I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 80.0 1.2 • -1 
28 EQUISETUM SYLVATICUM l + . 2 1 * . 1 1 1 . 1 •.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l BO.O • . 7 • -1 
29 V IOLA RE N I F O L I A 1+.21*.21*.2 •.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 80.0 • .3 • - * 30 LYCOPODIUM COMPLANATUM 14.21 . 11.2 3.2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 6 0 . 0 2. C 1-4 
31 PYROLA AS AR I FOLIA 1 2 . 2 1 3 . 2 ! + . . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . l . l . l 6 0 . 0 2.0 • -3 
32 EQUISETUM ARVENSE I . I . 12.1 2.2 •.21 . 1 . 1 . 1 . 1 . I . I . I . | . I . | . I . l . l . l 6 0 . 0 1.4 • -2 
33 GALIUM BOREALE I . I . 12.2 1.2 •.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 60.0 1. 2 • -2 
34 EQUISETUM PRATENSE I . I . I * . 2 2.2 •.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . l . l . l 6 0 . 0 1.1 • -2 
35 GEOCAULON LIV I D U M 1*. I*.21 . • .2 . 1 . 1 . I . I . I . J . I . I . 1 . 1 . 1 . I . I . I . I 60.0 • *C • 36 P E T A S I T E S PALMATUS 13.213.21 . . 1 . I . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . I . l . l . l 4 0 . 0 2.3 3-3 
37 RUBUS PUBCSCENS 13.211.21 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . l . l . l 4 0 . 0 1.7 1-3 
38 M I T E L L A NUOA 11.21 . I*.2 

.1.1. I . I . I . 1 . 1 . I . J . 1 . 1 . 
I . l . l . l 4 0 . 0 •. 4 * - l 

39 V I C I A AMERICANA I . I . I . • . 1 1.21 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . l . l . l 4 0 . 0 • .4 • -1 
40 HABENARIA ORBICULATA I * . 2 1 * . 2 1 . . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 4 0 . 0 • .0 • - • 41 GGCDYERA REPENS 11.21 . 1 . . 1 . 1 . I . I . I . I . 1 . 1 . I . I . I . I . l . l . l 2 0 . 0 • . 2 1-1 
42 LYCOPOOIUM OBSCURUM 1 . 1 1.21 . . 1 . 1 . I . I . I . 1 * 1 . I . I . I . I . I . l . l . l 20.0 • .2 1-1 
43 CALAMAGROSTIS CANADENSIS 1• 1 . 1 . . 1 * 1 . I . I . I . I . I . I . I . 1 . 1 . I . I . I . I 20.0 • . C * — • 44 EQUISETUM SCIRPOIDES I . I . I . * . l . 1 . 1 . I . I . I . I . 1 . 1 . I . i . i . I . l . l . l 20.0 • .0 • -• 45 F R AG ARI A V I R G I N I A N A 1 . 1 . 1 . •.21 . 1 . 1 . 1 * 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 • .0 • - • 46 HABENARIA OSTUSATA 1 . I * . 1 . . 1 . 1 . I . I . 1 * 1 * 1 . 1 . I . I . I . I . l . l . l 20.0 • *C + -• 47 L I S T E R A COROATA 1 . I*.31 . • I . l . l . l 20.0 • .0 • -. 48 MERTENSI A PANICULATA I . I . I . • .1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 2 0 . 0 • .0 . - • 
49 

OH 
50 

PYROLA CFLORANTHA 1 . I + . 2 I . • . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 20.0 • . 0 • -• 49 
OH 

50 HYLOCOMIUM SPLENOENS 1 5 . 18. 1 5 . 9. 8. I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1100.0 7.S 5-9 
51 PLEUROZIUM SCHREBERI 1 5 . 1 3 . 18. 2. 4. I . I . I . I . I . I . I . I . I * . I . I . I . l . l . l 1 0 0 . 0 5. 2-e 
52 P E L T I G E R A APHTHOSA 1 . 1 3 . 1 3 . 4. 4. I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . I . I 80.0 3.7 3-4 
53 P T I L I U M C R I S T A - C A S T R E N S I S 14. 14. 1 . . . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 4 0 . 0 3. 2 4-4 
54 P E L T I G E R A CANINA I . I . I . 4. I . l . l . l 20.0 2.4 4-4 
55 P E L T I G E R A MALACEA I . I . I . 1. . 1 . 1 . I . I . I . I . I . I . I . I . I . 1 . 1 . I . I 20.0 • .2 1-1 
56 CERATODCN PURPUREUS I . I . I . . •. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 20.0 • *C • - * 57 CLAOCNIA MULTIFORMIS I . I . I . +. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 2 0 . 0 • .0 • - • 58 LEPTOBRYUM PYRIFORME I . I . I . • . 1 . 1 . 1 . 1 . 1 * 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 20.0 • *C • -• 59 POHLIA NUTANS I . I . I . • •. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 20.0 • .0 • -• 60 

DW 
POLYTRICHUM J U N I P E R I N U M I . I . I . • •. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 2 0 . 0 «.o • -# 60 

DW 
HYLOCCMIUM SPLENOENS 1 3 . 1 3 . 1 3 . 4. 3. I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1100.0 3.7 3-4 
PLEUROZIUM SCHREBERI 1 3 . 1 2. 1 4. 2. 3. I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1100.0 3.4 2-4 
P T I L I U M C R I S T A - C A S T R E N S I S 12. 1 1 . 1 . • ! * I . I . I . I . I . I . I . I . l . l . l . I . l . l . l 4 0 . 0 1.2 1-2 
P E L T I G E R A CANINA 1 . !•. 1 . •. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l 4 0 . 0 ».0 «-• 61 CLADONIA OCHROCHLORA I . I . I . • •. I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 . 1 2 0 . 0 «.c • - • 

T a b l e 1*+ ( c o n t i n u e d ) 



B O R E A L W H I T E t B L A C K " 

S P R U C E ZONE 
SOIL CHEMICAL ANALV515 (FRACTION <!2MM1 

TERRAIN 'SYSTEM AFTER VALENTINE (19711 Page 1 

PLOT 35 GLEYED ORTHIC GRAY LUVISOL SAM NC HORIZON SAM. DEPTH (CM.) P H 
H 2 0 
CM. X TOT.C X 

TOT.N 
X 

BUCKINGHORSE TERRAIN SYSTEM EXCH. CAT. MEO/100 GM CA MG NA K C/N RATIO P 
P P M C.E.C. MEQ/100 GM 

BASE SAT X COLOR DRY MOIST TEXTURE XS XS! XC "75= [ T F " H 007-GlO 4.5 E7.9 51 .00 C~TBT 63.0 116 26.25 35- 2 AE 000-005 4.4 1.2 0.72 0.06 12.C 006 2.00 35- 3 AEGJ 005-029 4.5 1.3 .0.77 0.08 9.6 004 2.75 35- 5 BTGJ 029-061 4.2 1.0 0.56 0.07 8.0 009 3.SO 35- 7 BCG 061-068 4.3 1.1 0.63 0.07 9.0 006 7.00 
5.75 0.0 3777 1 34 , 00 26.5 0.15 0.0 0.15 12.60 18.3 0.97 0.02 0.22 9.10 43.7 1.60 0.05 0.25 9.80 55.1 3.42 0.07 0.30 12.60 85.7 10YR72 10YR62 10YR72 10YR54 10YR61 10YR42 10YR52 10VR32 36 38 25 L 2 8 32 39 CL 19 37 42 C 

S I K A N N I T E R R A I N S Y S T E M ; EXCH. CAT. MEQ/100 GM CA • MG NA K 

PLOT 5S ORTHIC GRAY LUVISOL SAM 
N O 

HORIZON SAM. DEPTH (CM. ) 55- I L F H 55- 2 A E 55- 3 H T 55- 4 C G 

P H 
H 2 0 

O . M , 
X 
TOT.C X TOT.N X C / N RATIO P 

P P M 

4 1.3 134 
in.2 018 

32.50 2.00 
""670TT 8.25 

7.67 0.0 0.50 0.0 4 . 00 0. 10 
-"27B-J 0,« J J 7 2 T -

5.42 0.10 0.32 

C.E.C. MEQ/lOO 
G M 94.00 12.60 1 5. 70 

BASE SAT X '" 
47.3 
20.6 

""6~BTT~ 89. 8 
COLOR TEXTURE DRY • MOIST XS XSI XC 10Y«71 10YR61 47 45 7 L T5TR73̂0VR5"4—2-2~»T~34-CĈ— 10YR63 10YR42 10 42 47 SIC 

PLOT 41 GLEYCO UI'THIC GPAY LUVISOL _ J A M HD.R J . « N r. A M . P H 
N U O L P T H 3 J 0 

( C M . ) CM. TOT.C TOT.N 
r - x 

SIKANNI TERRAIN SYSTEM EXCH.__CAT,_MCQ/10.0 .GM_ CA MG NA K C/N 
" P A T I O 

P 

"PP, 41- 1 LFH 007-000 41- 2 AE 000-0 11 41- 3 BTGJ 011-052 41- 4 CG 052- • 4.8 91.0 4.8 3.5 
4 . 6 C.9 4.5 0.9 52.80 0.74 2.05 0.13 0.54 0.06 0.50 0.05 71.4 50 23.75 15. 8 021 6. 75 9.0 006 8.50 10.0 018 10.00 5.50 0.0 3.37 2.02 0.03 0.45 3.85 0.07 0.52 4.50 0.10 0.45 

PLOT 42 GLEYED ORTHIC GRAY LUVISOL S A M ' 
N O 

H O R I Z O N SAM. 

DEPTH 4 2 - 1 L F H 
4 2 - 2 A H E 
4 2 - 3 " " DT 
4 ? - 4 CGJ 

(CM. ) 007-000 000-009 009-061" 06 1- * 

P H 
H 2 0 O.M. 

X 
TOT.C 

X 
TOT.N X 5.3 90.0 

4 . 2 3.3 "4.8~""1 . I ' 5.0 1.3 52.20 0.99 1.93 0. 12 _ 0.63 ' 0.05 0.74 0.08 
SIKANNI TERRAIN SYSTEM 

EXCH. CAT. MEO/100 GM 
C / N RATIO P 

P P M 
Tr<r N A 52.7 068 31.25 11.75 0.0 2.75 16.1 022 4.25 2.07 0.03 0.40 12.6 051 8.00 3.12 0.03 0.47 9.3 021 12.50 4.55 0.07 0.45 

66. 00 13.60 14. 70 14.20 
C.E.C. 
MEQ/lOO 

49.6 ' 68.0 88. 1 100.0 
BASE SAT 

COLOR. DRY MOIST 10YR6I I0YR42 10YR62 10YR53 10YR62 10YR42 
TEXTURE 

X S XSI XC 12 55 32 SICL 3 29 67 HC 8 29 62 HC 
TEXTURE GM 93.00 14.00 1 4. 20 12.60 

49.5 _ 48.2 81 .9 100.0 I0YR72_10YR53 10YR63 10YR53 10YR53 10YR42 XS XSI XC .10 55. 33 SICL. 0 36 63 HC 3 35 62 HC 
PLOT 43 GLEYED ORTHIC GRAY LUVISOL SAy 
"'NO' 4 3 - 1 

H O R I Z O N SAM. ." DEPTH" (CM.) P H 

"•HZO-CM. TOT.C —; x LFH O16-0C0 5.6 92.1 53.40 2. 39 TOT.N X 43- 2 ATTE COU-U 1U 5T3 43- 3 BT 010-038 4.7 1.1 0.62 43- 5 BTGJ 036-073 43- 4 CKGJ 073- 7.7 U4 0.81 
1.26 0. 10 

SIKANNI TERRAIN SYSTEM EXCH. CAT. MEQ/lOO GM. CA MG NA K 42.4 070 32.50 e.25 0.0 3.75 
C / N ' RATI 0 P PPM 
't'.Z 007 iiloo" 2.75 0.03 4.27 0.07. 0 .67" 

0 .50 

C.E.C MEQ/100 GM 
1 17.00 

BASE SAT X COLOR 
DRY MOIST 

TEXTURE XS XSI XC 
.10. I. 021 16..ZS. ...3.40 0.07 0.3.0. 

"TT75"0 B37"5 I0YR62 16VR42 4 4* St S i c 

13,80 100.0 10YR62 10YR43 1 23 75 HC 
.15.50 . Ip.0.0.„_ 1 0.YR62.. 10YR32.. .1.8. .44. 37 . .S ICLV T a b l e 15 



Lodgepole P i n e - Clubmoss 

80 

F i g s . 23 & 2h B l a c k s p r u c e i n t h e u n d e r s t o r y . P l o t 
h2 has an e x c e p t i o n a l l y heavy co v e r o f Ledum g r o e n l a n d i c u m 



Lodgepole P i n e - Clubmoss 

81 

F i g . 25 P h o t o g r a p h shows a v a r i a t i o n of t h e Lodgepole 
P i n e - Clubmoss a s s o c i a t i o n w hich bears a r e s e m b l a n c e t o the 
Aspen - White S p r u c e a s s o c i a t i o n . 
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P l a n t A s s o c i a t i o n 3 

Lodgepole P i n e - Clubmoss 

P l e u r o z i o ( s c h r e b e r i ) -• Hylocomio ( s p l e n d e n t i s ) -

L y c o p o d i o ( a n n o t i n i ) - Ledo ( g r o e n l a n d i c i ) -

P l c e o ( g l a u c a e - marianae) - Pinetum c o n t o r t a e 

The Lodgepole P i n e - Clubmoss a s s o c i a t i o n i s f o u n d 

on v e r y f i n e t e x t u r e d or heavy s o i l s w h i c h show m o t t l i n g a t 

d e p t h (mesic t o s u b h y g r i c h y g r o t o p e s ) . T h i s i n d i c a t e s h i g h 

water t a b l e c o n d i t i o n s f o r p a r t s of t h e y e a r and p oor d r a i n 

age even though t h e s e ecosystems a r e g e n e r a l l y found i n 

n e u t r a l t o s h e d d i n g p o s i t i o n s on the l a n d s c a p e . T h i s a s s o c i a 

t i o n i s r a t h e r uncommon i n t h e . a r e a and appears t o d e v e l o p 

o n l y where s o i l s are v e r y f i n e t e x t u r e d , u s u a l l y n o n - c a l c a r e o u s 

(derived., m o s t l y f r o m s h a l e s ) and s t r o n g l y a c i d ( m o d e r a t e l y 

a c i d up t o v e r y s t r o n g l y a c i d ) . However, t h e y are r a t e d s t i l l 

as l u v i s o l s , even i f t h e y a r e a c i d , j u d g i n g by the l a t e s t 

e d i t i o n of the SSCC (The System of S o i l C l a s s i f i c a t i o n f o r 

Canada, 1976). 

T h i s ecosystem shows c h a r a c t e r i s t i c s of b o t h t h e 

o r d e r P i c e e t a l i a g l a u c a e and t h e o r d e r P i c e e t a l i a m a r i a n a e . 

I t i s i n t h i s a s s o c i a t i o n t h a t P i n u s c o n t o r t a has t h e h i g h e s t 
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wood volumes per hectare of n a t u r a l l y occurring stands of the 

study area. 

Vegetation 

A l l v e g e t a t i o n l a y e r s are f a i r l y w e l l developed 
i n the Lodgepole Pine - Clubmoss a s s o c i a t i o n . The tre e l a y e r 
i s c h a r a c t e r i z e d by Pinus c o n t o r t a i n the l a y e r w i t h a 
mean s i g n i f i c a n c e of 5 . 0 o f t e n w i t h Populus tremuloides and 
the o c c a s i o n a l P i c e a glauca sharing a dominant p o s i t i o n . 
Pinus c o n t o r t a i s the dominant t r e e i n the Ag and A^ l a y e r s 
i n a l l communities sampled. I t i s i n t e r e s t i n g to note that 
B e t u l a r e s i n i f e r a , which i s commonly found i n the A2, A-̂  and B-̂  
l a y e r s of t h i s a s s o c i a t i o n , i s r a r e l y present i n the A l l u v i a l 
White Spruce or Aspen - V/hite Spruce a s s o c i a t i o n s 7/here B e t u l a  
p a p y r i f e r a i s the common b i r c h . This i n d i c a t e s that these 
two species are e c o l o g i c a l l y very d i s t i n c t . S a l i x bebbiana 
and S a l i x s c o u l e r i a n a are dominant shrubs i n the B^ l a y e r 
w i t h mean species s i g n i f i c a n c e s of '+.2 and 3 . 5 r e s p e c t i v e l y . 
A d d i t i o n a l l y , P i c e a mariana becomes a dominant species i n 
the upper shrub l a y e r ( p l o t s 3 5 , 5 5 7

 l , 2 ) and t h i s f a c t , along 
w i t h i t s presence i n the lower shrub l a y e r , i n d i c a t e s that 
i t w i l l become part of the climax stand. In two other p l o t s 
(̂ •1, 5+3)j c h a r a c t e r i z e d by the higher species s i g n i f i c a n c e 
of Elymus innovatus, i t appears that white spruce may become 
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a s u b - c l i m a x t r e e . 

The l o w e r shrub l a y e r i s dominated by Ledum  

g r o e n l a n d i c u m w i t h a mean s p e c i e s s i g n i f i c a n c e of 6.5 i n 

the communities s t u d i e d . Ledum g r o e n l a n d i c u m i s f r e q u e n t l y 

e s t a b l i s h e d on the d e c a y i n g wood of c o n i f e r s which-remains 

a f t e r f i r e . T h i s s p e c i e s i s undoubtedly c h a r a c t e r i s t i c of 

t h e o r d e r P i c e e t a l i a m a r i a n a e . Many s p e c i e s i n the l o w e r 

s h r u b l a y e r s u c h as Populus t r e m u l o i d e s arid Viburnum e d u l e , 

w h i c h were p r e s e n t i n a l l p l o t s , are c h a r a c t e r i s t i c of t h e 

P i c e e t a l i a g l a u c a e . A l l of the Po p u l u s t r e m u l o i d e s p r e s e n t 

i n t h e l o w e r shrub l a y e r a r o s e as s u c k e r s from the r o o t s of 

aspen i n t h e o v e r s t o r y and showed poor form and v i g o r . 

One s u c h aspen s u c k e r was 20 meters f r o m the n e a r e s t aspen 

t r e e w h i c h i n d i c a t e s the p o s s i b l e l e n g t h of the r o o t s of 

Pop u l u s t r e m u l o i d e s . In a d d i t i o n t o the above s p e c i e s , 

Rosa a c i c u l a r i s was p r e s e n t i n a l l p l o t s of t h i s p l a n t 

a s s o c i a t i o n w i t h an average s p e c i e s s i g n i f i c a n c e of 3.0. 

Rosa a c i c u l a r i s i s c h a r a c t e r i s t i c of the b o r e a l w h i t e and 

b l a c k s p r u c e zone. 

Cornus c a n a d e n s i s , V a c c i n i u r n v i t i s - i d a e a , E p i l o b i u m  

a n g u s t i f o l l u m , and Lycopodium annotinum, w h i c h were p r e s e n t 

i n a l l s t a n d s s t u d i e d , dominated t h e herb l a y e r , w i t h t h e 

f i r s t two s p e c i e s h a v i n g h i g h s i g n i f i c a n c e v a l u e s of 5.8 and 
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5.3 r e s p e c t i v e l y . Elymus innovatus was present i n four of 
the f i v e communities s t u d i e d . This species i s u s u a l l y 
c h a r a c t e r i s t i c o f dry upland woods (Raup, 1935) or dry sandy 
areas ( M o s s , 1953)* According to t h i s study, Elymus innovatus 
r e q u i r e s sandy loams to s i l t y loams. However, Moss does 
mention that Elymus innovatus was a leading species under 
lodgepole pine growing on " f a i r l y heavy s o i l " which would 
resemble F o r t Nelson c o n d i t i o n s . Linnaea b o r e a l i s , Lathyrus  
ochroleucus, P y r o l a secunda, Maianthemum canadense, Equisetum  
s y l v a t i c u m , and V i o l a r e n i f o l i a are a l l present on 80% of the 
stands sampled. However, only Linnaea b o r e a l i s , e s t a b l i s h e d 
on mor humus, and Lathyrus ochroleucus. c h a r a c t e r i s t i c f o r 
loams, had high species s i g n i f i c a n c e values (3.8 and 3*0 
r e s p e c t i v e l y ) . Although Lycopodium compIanaturn was only 
present i n 3 of the 5 p l o t s , i t sometimes occupies a consid
erable part of the herb l a y e r . Hylocomium splendens, w i t h a 
s i g n i f i c a n c e value of 7.9 and Pleurozium s c h r e b e r i , w i t h a 
value of 5.5- were the only two mosses present 100% of the 
time. P e l t i g e r a aphthosa, which was present i n 80% of the 
sample p l o t s , was the only l i c h e n w i t h a high mean s i g n i f i c a n c e 
value (3.7). 

o 

The analyses i n d i c a t e t h a t the Lodgepole Pine -
Clubmoss pl a n t a s s o c i a t i o n , belongs i n the P i c e e t a l i a glaucae, 
however, i t s r e l a t i o n s h i p t o the P i c e e t a l i a Marianae, even i f 
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more remote, i s s t i l l r e c o g n i z a b l e . 

S o i l s 

S o i l s examined i n t h i s a s s o c i a t i o n were mostly Gleyed 
O r t h i c Gray L u v i s o l s which develop mainly from c l a y parent 
m a t e r i a l s and only e x c e p t i o n a l l y from a s i l t y c l a y loam ( p l o t 
1+3). These s o i l s had the f i n e s t t e x t u r e s of the e n t i r e 
study w i t h "heavy c l a y s " being common i n the p r o f i l e . The 
average c l a y content of the B.J. and Cg horizons are 56 and 
50$ r e s p e c t i v e l y . V a l e n t i n e (1971) has not described t h i s 
p a r t i c u l a r s o i l type i n h i s r e p o r t . However, the F o r t Kelson 
s e r i e s , which i s an O r t h i c Gray Wooded, i s somewhat s i m i l a r 
but t h i s s e r i e s i s not as f i n e textured and supports Aspen -
White Spruce communities. V a l e n t i n e mentions that c l a y . 
accumulation r e s t r i c t s drainage and that the upper part of the 
B̂ . i s mottled i n the Fort Nelson s e r i e s . This m o t t l i n g was 
present i n the B̂ . horizons of the s o i l s examined i n t h i s 
a s s o c i a t i o n v/ith one p l o t having m o t t l i n g even i n the A e 

h o r i z o n . A l l the s o i l s examined occurred i n n e u t r a l to shed
ding p o s i t i o n s which i n d i c a t e that the poor i n t e r n a l drainage 
of the s o i l s i s due mostly to the f i n e t e x t u r e of the c l a y s , 
which keeps the s o i l saturated f o r a good part of the year. 
Later i n the summer, the upper parts of these s o i l s dry out 
c o n s i d e r a b l y which could account f o r the high presence of such 
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s p e c i e s as Elymus i n n o v a t u s and S h e p h e r d i a c a n a d e n s i s w h i c h 

ar e w e l l adapted f o r d r y s o i l s . I t c o u l d be e x p e c t e d , t h a t 

some of t h e s e s o i l s d e r i v e d from a e o l i a n d e p o s i t s ( m o s t l y c l a y 

a n d . s i l t ) . 

These Gleyed O r t h i c Gray L u v i s o l s g e n e r a l l y had a 

much l o w e r pH th r o u g h o u t the solum t h a n the O r t h i c Gray L u v i s o l s 

of t h e Aspen - White Spruce a s s o c i a t i o n . Amounts of exchange

a b l e Ca and Mg were v e r y s i m i l a r i n the m i n e r a l s o i l s . 

However, the LFH of the Aspen - White Spruce l u v i s o l s c o n t a i n e d 

much more exchangeable Ca th a n d i d the LFH of the Lodgepole • 

P i n e - Clubmoss. E v i d e n t l y , p a r e n t m a t e r i a l s of the l a t t e r 

community a r e m o s t l y from n o n - c a l c a r e o u s s h a l e s . The l a r g e 

amount of P i n u s c o n t o r t a i n t h e t r e e l a y e r i s promoted by 

n o n - c a l c a r e o u s s o i l s , e s p e c i a l l y when they d r y out i n the 

uppermost l a y e r . Lodgepole p i n e a l s o produces l i t t e r 

c h a r a c t e r i s t i c a l l y a c i d and low i n c a l c i u m . 
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ORDER I I 

P i c e e t a l i a marianae Annas e t K r a j i n a ( P i c e e t a l i a 

g l a u c a e - m a r i a n a e K r a j i n a 1969 p.p.) 

The o r d e r P i c e e t a l i a marianae has the most w i d e 

spread o c c u r r e n c e of any o r d e r i n t h e stu d y a r e a . When t h e 

P i c e e t a l i a marianae a re p r o j e c t e d on the e d a t o p i c g r i d , t h e y . 

occupy, h y g r o t o p e s from x e r i c t o s u b h y d r i c and 'tr'ophotopes-

m o s t l y from o l i g o t r o p h i c t o m e s o t r o p h i c . S o i l s o f t h e 

P i c e e t a l i a marianae a r e g e n e r a l l y p o o r , due e i t h e r t o low 

n u t r i e n t s t a t u s o f t h e p a r e n t m a t e r i a l , or t o po o r 

d r a i n a g e . M i n e r a l s o i l s o f the o r d e r a r e m o s t l y Degraded 

D y s t r i c B r u n i s o l s and L u v i s o l s ( g e n e r a l l y from n o n - c a l c a r e o u s 

p a r e n t m a t e r i a l s ) and t h e i r g l e y e d v e r s i o n s . O r g a n i c s o i l s 

a r e g e n e r a l l y F i b r i s o l s and M e s i s o l s . The o r d e r c o n s i s t s 

of f o u r a l l i a n c e s and f i v e a s s o c i a t i o n s . Two a l l i a n c e s , 

t h e C l a d i n o ( m i t i s ) - P i n i o n c o n t o r t a e (- b a n k s i a n a e ) and 

the P l e u r o z i o ( s c h r e b e r i ) - P i c e i o n marianae, occupy m i n e r a l 

s o i l s ' , w i t h the r e m a i n i n g two a l l i a n c e s o c c u r r i n g m o s t l y 

on o r g a n i c s o i l s . 

V e g e t a t i o n of t h e P i c e e t a l i a marianae i s c h a r a c t e r i z e d 

by t h e f o l l o w i n g o r d e r c h a r a c t e r species z 



P i c e a mariana  
Pinus c o n t o r t a  
Ledum groenlandicum  
Vacciniutn v i t i s - i d a e a  
Geocaulon l i v i d u m  
Oxycoccus microcarpus 

Empetrum nigrum  
Carex l o l i a c e a  
Pleurozium s c h r e b e r i  
B a r b i l o p h o z i a barbata  
P e l t i g e r a aphthosa  
P e l t i g e r a malacea 

. A l l i a n c e 2 C l a d i n o ( m i t i s ) - P i n i o n contortae 
(- banksianae) Annas et K r a j i n a i s c l o s e l y r e l a t e d 
to a s i m i l a r a l l i a n c e c h a r a c t e r i s t i c of the Sub-
B o r e a l Zone. This s i m i l a r (but d i s t i n c t ) Sub-
B o r e a l a l l i a n c e was f i r s t termed as the Cladonio 
( g r a c i l i s ) - P i n i o n contortae Revel et K r a j i n a 1972, 
and as the P i n i o n contortae Wali et K r a j i n a 1973 
but should rather be termed as the Cladonio ( g r a c i l i s ) 
- V a c c i n i o ( m y r t i l l o i c f i s ) - P i n i o n c ontortae. 

This a l l i a n c e contains only one plant a s s o c i a t i o n 
which develops on x e r i c to subxeric s i t e s . Therefore, i t s 
v e g e t a t i o n and environment c h a r a c t e r i s t i c s are i d e n t i c a l 
w i t h those of the p l a n t a s s o c i a t i o n which f o l l o w s . 



PU5T AS3XUTI0N U 

LODGEPOLE PISS - KD-'KIKD.NICK - LICHEN 

Cl a d l n o ( m l t l s ) - P e l t i g e r o (aphthosae) -
P l e u r o z i o ( s c h r e b e r i ) - Arctostaphylo 

(uvae-ursl) - Pinetun c o c t o r t a e 

C h a r a c t e r i s t i c Combination of Species 

i a y e r Constants (presence ^ C h a r a c t e r i s t i c 
* c h a r a c t e r i s t i c non - constants .> I I 

Tree Pinus c o n t o r t a 
Populus tremuloides 

*-
Pinus bankslana 
P i c e a mariana 
P i c e a glauca 

Shrub Alnus c r l s p a 
Rosa a c i c . u l a r i s 
Ledum groenlandicum 
Shepherdla canadensis 
Vlburnun edule 
Vacclnlum m y r t l l l o l d e s * 

Herb 
t 

•Vacclnlum v l t i s - l d a e a Lycopodlun obscurum 

Arctostaphylos u v a - u r s i * 
Linnaea b o r e a l i s 
Cornus canadensis 
Ceocaulon l i v l d u m 
Epllobium a n g u s t l f o l i u a 
P y r o l a a s a r i f o l l a 
Equisetum arvense 
P y r o l a secunda 
Maianthenum canadense 
P y r o l a chlorantha 

lloss * 
C l a d i n a m l t l s 

Cera tod on pur pure us 
Pleurozium s c h r e b e r i Cladonia f i a b r l a t a 
Hylocomlum splendens 
C l a d i n a a l p e s t r i s * 
C ladonla g r a c i l i s * 
Clad on l a u n c l a l i s 
C l a d i n a r a n g l f e r l r . a 
P e l t l g e r a aphthosa 
P e l t i g e r a canlna"* 
Po l y t r l c h u m J u n i p e r i n u n * 
C l a d i n a arbuscula 
C e p h a l o z i e l l a d l v a r i c a t a * 
C e t r a r l a n i v a l i s * 
Dlcranum p o l y s e t u a * 
P o h l l a nutans 

. P t i l l d l u n p u l c h e r r l n u m * 

T a b l e 16 
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LODGEPOLE PIKE - KITJNIKINNICK - LICHEN " 
Cladino (mitis) - Peltigero (aphthosae) -
Pleurozio (schreberi) - Axctostaphylo 

t, (uvae-ursi) - Pinetum contortae 
• 

Plot No. 12 59 81 82 92 

Elevation in H h20 ^25 *35 . l+l+O 

Latitude 59 53' 58 MO« 58 »f0« 58 >+0» 58 39" 

Longitude .122 00' 122 *+2' 122 ^3 ' 122 *t2' 122 W2" . 

Exposure - . • - ' - - - • 
Slope Gradient % 0 0 0 0 0 

Percent coverage 
Total A 65 27 37 If2 28 

35 11 30 16 15 

A2 
20 , 1 5 10 15 , lb 

A 3 
35 12 15 8 

Total B 65 9 50 13 12 

B l 35 6 20 5 10 

B2 
6 35 9 7 

C 85 39 6U 20 ko 

Dh 3 55 11 80 86 

Dw 15 5 - - — 

Plot Coverage % 
Litter 8o 80 82 93 96 

Decaying Wood 15 7 3 2 

Mineral Soil - - - - • -
Rock - - - — — 

Hygrotope Xeric - Subxerlc 

Trophotope Oligotrophic - Submesotrophic 

Parent Material Fluvial aeolian ? 

T a b l e 17 



LOCGEPCLE PINE - KINNIKINNICK - LICHEN 
BOREAL WHITE £ SLACK SPRUCE ZCNE 

PACE 1 

PLCT NUMBER 101210 5910811082I0921 1 1 1 1 1 1 1 1 1 1 1 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE ANO VIGOR P MS RS 

A l A l 
1 PINUS CONTORTA 1 . 15 .214 .215 .215 .21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . . 1 . 1 . 1 80 .0 5.1 4-5 
2 PINUS 8ANKSIANA 16.21 . 1 . 1 . 1 . 1 

• I . I . I . I . I . I . I . I . I . I . 
. 1 . I . I 2 0 . 0 4. 1 6-6 

A2 
3 POPULUS TREMULOIOES 1 . 1 . 15.21 . 1 . 1 . 1 . 1 . I . I . 1 . 1 . I . I . 1 . 1 . . 1 . 1 . 1 20 .0 3.4 5-5 

A2 
PINUS CONTORTA 1 3 . 2 1 5 . 2 1 4 . 2 | 5 . 2 | 4 . 2 1 • 1 ' . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1100.0 5.C 3-5 
POPULUS TREMULOIOES 13.21 . 14 .212.214.21 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 80 .0 i.t 2-4 
PINUS BANKS I ANA I . I . I . 11.211.21 . 1 . 1 . 1 . 1 . 1 . I . I . I . 1 . 1 . . 1 . I . I 4 0 . 0 *.B 1-1 

4 PICEA GLAUCA 12.21 . I . I . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 l . C 2-2 

A3 
5 PICEA MARIANA 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . t . . 1 . I . I 20 .0 « . 2 1-1 

A3 
PICEA MARIANA 1 1 . 1 1 3 . 2 1 4 . 2 1 4 . 2 1 2 . 2 1 • I . I . 1 . I . I . I . I . I . 1 . 1 . . 1 . 1 . 1 1 0 0 . 0 3.6 1--. 
PINUS CCNTORTA 1 . 14 .211 .114 .212 .21 • 1 . 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . I . I 80 .0 3.4 1-4 
POPULUS TREMULOIOES 14.11 . 12.11 . 12.21 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 60 .0 2. S 2-4 

81 
PICEA GLAUCA 12.21 . I*.21 . 14.21 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 60 .0 2.6 • -4 81 
PICEA MARIANA I f . 1 1 3 . 2 1 4 . 2 1 4 . 2 1 2 . 2 1 . 1 . 1 . l . i . I . I . I . I . I . I . . 1 . 1 . 1100.0 3.6 *-4 PICEA GLAUCA 12.21 . 13.21 . 12.21 . 1 . 1 . 1 . 1 . 1 . 1 . I . 1 . I . I . . 1 . 1 . 1 6 0 . 0 2.2 2-3 

6 ALNUS CRISPA 11.212.21 . 1 . 13.21 . I . l . l . l . l e l o l . I . I . I . . 1 . I . I 60 .0 2.1 1-3 
7 SALIX BEBBIANA I . I . 14.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 2.4 4-4 8 BETULA RESINIFERA 1 . 1 . 11.21 . 1 . 1 

e l . I . I . I . I . 1 . 1 . I . I . I . 
. 1 . 1 . 1 20 .0 • .2 I - l 

PINUS CONTORTA I . I . I . I . 11.21 
. 1 . 1 . 1 . 1 . I . I . I . I . I . I . 

. 1 . 1 . 1 20 .0 • . 2 1-1 
9 SALIX SCCULERIANA I . I . 11.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20.0 • .2 1-1 

POPULUS TREMULOIOES I*.11 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . 1 . 1 . I . I . . 1 . I . I 2 0 . 0 • . 0 • - * 

B2 
10 SALIX GLAUCA l » . 1 1 . I . I . I . I . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 • . C *•- + 

B2 
11 ROSA ACICULARIS 14 .114 .114 .113 .213 .21 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1100.0 4 . I 3-4 
12 LECUM GROENLANDICUM 1 2 . 2 1 1 . 2 1 3 . 2 1 4 . 2 1 1 . 2 1 • I . I . I . I . I . I . I . . 1 . 1 . 1 . . 1 . 1 . 1100.0 3.2 1-4 

PICEA MARIANA 13 .113 .212 .214 .21 . 1 . 1 . 1 . I . I . l . i . I . I . I . I . . 1 . 1 . 1 80 .0 3.2 2-4 
13 SHEPHEROIA CANADENSIS 15.21 . 15.21 . 11.21 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 6 0 . 0 4. 4 1-5 

PICEA GLAUCA I . I . 12. 2 1 * . 212.21 . 1 . 1 . I . I . 1 . 1 . I . I . I . I . . 1 . 1 . 1 6 0 . 0 1.4 • -2 
1* VIBURNUM EOULE 11.11 . 1 . 12.21 1.11 

. 1 . 1 . I . I . I . I . I . I . I . I . 
. 1 . 1 . 1 6 0 . 0 1.4 1-2 

15 VACCINIUM MYRTILLOIDES 1 . | 2 . 2 I * . 2 I » . 2 I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . . 1 . 1 . 1 6 0 . 0 1.1 • - 2 
POPULUS TREMULOIOES 1 . 1 . 1 1 . 1 1 * . 2 1 l . l l • I . I . I . I . I . I . 1 . I . . I . I . . 1 . 1 . 1 6 0 . 0 1.0 • -1 
PINUS CONTORTA I . I . 12.21 . 12.11 

. 1 . 1 . I . I . I . I . 1 . 1 . I . I . 
. 1 . 1 . f 4 0 .0 1.4 2-2 

ALNUS CRISPA 14.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1 20 .0 2.4 
4-4 16 A«ELANCHIER ALNIFOLIA 1 . 1 1.21 . . I . I . I . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 2 0 . 0 • .2 l - l 

SALIX SCCULERIANA I . I . 11.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 2 0 . 0 • . 2 1-1 
17 POTENTILLA FRUTICOSA l * . l l . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . 1 . 1 . 1 . . 1 . 1 . 1 2 0 . 0 • . 0 • -• 

SALIX BEBBIANA I . I . I * .2 l . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . . 1 . 1 . 1 2 0 . 0 * . o • -• 
18 SALIX PYRIFOLIA l * . l l . 1 . 1 . . 1 . 1 . 1 . 1 . I . I . l e i . I . I . I . I . . 1 . 1 . 1 2 0 . 0 * . c • -• 

C 
19 VACCINIUM VIT IS- IOAEA 14 .215 .217 .214 .213 .21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . . 1 . 1 . 1100.0 5.2 3-7 
20 ARCTOSTAPHYLOS UVA-URSI 1 3 . 2 1 4 . 2 1 4 . 2 1 4 . 2 1 6 . 2 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . . 1 . 1 . 1 1 0 0 . 0 5.0 3-6 

T a b l e 18 



L O D G E P O L E P I N E - K I N N I K I N N I C K - L I C H E N 
BOREAL WHITE £ BLACK SPRLCE ZONE 

PAGE 2 

P L O T NUMBER 1 0 1 2 1 0 5 9 1 0 8 1 ! 0 3 2 1 0 9 2 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
S T N O . S P E C I E S S P E C I E S S I G N I F I C A N C E AND V I G O R P MS R S 

21 L I N N A E A B O R E A L IS 1 6 . 2 1 . 2 2 . 2 3 . 2 1 1 . 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 1 0 0 . 0 4 . 4 1 -6 
22 C O R N U S C A N A D E N S I S 1 2 . 1 4 .21 5 . 2 4 . 2 1 3 . 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . 1 1 0 0 . 0 4 . 2 » - 5 
23 G E O C A U L O N L I V I D U M 1 3 . 2 • . 2 3 . 2 1 . 2 1 2 . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . 1 1 0 0 . 0 2 . 7 » - 3 
24 E P I L O B I U M A N G U S T I F O L I U M 1 4 .1 1 . 1 3 . 2 2 . 2 | 4 . 2 | . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . 1 1 0 0 . 0 2 . 1 4 -3 
25 P Y R O L A A S A R I F O L I A 1 . 4 . 2 4 . • .21 1.21 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . l . l . l £ 0 . 0 2 . 5 4-4 
26 E O U I S E T U M A R V E N S E 1 • • . 2 4 . 2 • . 2 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . l . l . l 6 0 . 0 2 . 4 « - 4 
27 P Y R O L A S E C U N D A 1 2 . 2 • • . 2 1 .21 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 6 0 . 0 1 . 2 4-2 
28 MA I A N T H E MUM C A N A D E N S E 1 • 1 . 2 1 . 2 1 1 . 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 6 0 . 0 1 . 1 1 -1 
2 9 P Y R O L A C H L O R A N T H A 1 • 1 . 2 • 1 . 2 1 * . 2 1 . 1 . 1 . I . I . I . I . i . i . I . I . I . l . l . l 6 0 . 0 1 . 0 4-1 
3 0 L Y C O P O D I L M O B S C U R U M 1 • 4 . 2 4 . 2 • I . I . I . I . l . l . l . 1 . 1 . I . I . I . I . l . l . l 4 0 . 0 3 . 2 4 - 4 
31 L Y C O P O D I U M C O M P L A N A T U M 1 • . . 2 . 2 1 4 . 2 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . l . l . l 4 0 . 0 2 . 6 2 - 4 
3 2 P E O I C U L A R I S L A B R A C O R I C A 1 • • 3 . 2 • I* .21 . 1 . 1 . I . I . I . I . I . I . I . I . I . l . l . l 4 0 . 0 1 . 6 4-3 
33 E Q U I S E T U M S C I R P O I D E S 1 • • . 2 1 . 2 ! . l . l . l . l « l « t « l * l * I . I . I . I 4 0 . 0 4 .4 . - 1 
34 L A T H Y R U S O C H R O L E U C U S l * . l • • 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 4 0 . 0 4 .C 4-4 
35 E L Y M U S I N N O V A T U S 1 5 . 1 • • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 2 0 . 0 3 . 4 5 - 5 
36 P Y R O L A G R A N D I F L O R A 1 4 . 2 • • 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 2 . 4 4 - 4 
3 7 C A L A M A G R O S T I S C A N A D E N S I S 1 • + . 2 • 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 2 0 . 0 t . G 4-4 
3 8 M E R T E N S I A P A N I C U L A T A 1 +.1 • • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 4 .0 « - « 
3<5 0 R Y 2 Q P S I S P U N G E N S 1 • + . 2 • • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 *,C 4-4 

DH 
4 0 

C L A D I N A M I T I S 1 2 . 5 . 4 . 6 . 1 5 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . | . I . I . 1 . 1 1 0 0 . 0 5 . 3 2 - 6 
41 P L E U R O Z I U M S C H R E B E R I 1 5 . 3 . 6 . 1 3 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . 1 1 0 0 . 0 5 . 0 4 -6 
42 H Y L O C C M I U M S P L E N O E N S 1 * . 4 . 4 . 4 . 1 3 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . I . | . I . I . I . 1 1 0 0 . 0 4 . 0 4-4 
43 C L A D I N A A L P E S T R I S 1 +• 4 . 4 . 3 . 1 3 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . | . I . I . 1 . 1 1 0 0 . 0 3 . 2 . - 4 
4 4 C L A D O N I A G R A C I L I S 1 1 . •• • . 4. U . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 1 0 0 . 0 . . 9 • - 1 
45 C L A D Q N I A U N C I A L I S 1 . • 4 . 4 . 1 3 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 8 0 . 0 4 . 2 ' - 3 
4 6 C L A D I N A R A N G I F E R I N A 1 5 . • 4 . 1 4 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 8 0 . 0 4 . 3 4 - 5 
4 7 P E L T I G E R A A P H T F O S A 1 3 . 3 . • 14 . 1 4 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . | . I . l . l . l 3 0 . 0 2 . 7 3 - 4 
48 P E L T I G E R A C A N I N A 1 • . 4. I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 8 0 . 0 « . 3 
4 9 C L A C I N A A R B U S C U L A 1 t . • I * . 1 3 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 6 0 . 0 1 . 6 4 -3 
50 C E P H A L O Z I E L L A D I V A R I C A T * 1 • . • . • • I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 6 0 . 0 . . 0 4-4 
51 CG TRAR I A N I V A L I S 1 * 4 . • . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I- . 1 . I . l . l . l 6 0 . 0 4 . 0 
52 D I C R A N U M P O L Y S E T U M 1 I * . • I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 6 0 . 0 t . C 4-4 
53 P O H L I A N U T A N S 1 . 1 I t . I . | . I . 1 . 1 . 1 . 1 . I . 1 . I . | . I . l . l . l 6 0 . 0 4 .0 4-4 
54 P O L Y T R I C H U M J U N I P E R I N U M 1 * I*. 4 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 • 1 . I . I 6 0 . 0 4 . 0 4-4 
55 P T I L I D I U M P U L C H E R R I M U M I t . • I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 6 0 . 0 4.C 4-4 
56 C E R A T C D O N P U R P U R E U S • I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I 4 0 , 0 4 .0 4-4 
57 C L A D O N I A F I M B R I A T A 1 * 4 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 4 0 . 0 4 .C 4-4 
58 O I C R A N U M U N O U L A T U M 1 +• 4. • . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 4 0 . 0 4 .0 4-4 
59 D R E P A N O C L A D U S L N C I N A T U S 1 t • 

1 . 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . l . l . l 4 0 . 0 4 . 0 4-4 

6 0 P E L T I G E R A P O L Y O A C T Y L A 1 • • . 1 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 4 0 . 0 4 . 0 4-4 
61 B A R B I L C P H O Z I A B A R B A T A 1 + . • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 4 .C 4-4 
6 2 B R A C H Y T H E C I U M A L B I C A N S 1 1 • 

1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l 2 0 . 0 4 . 0 . - 4 
63 C A P P Y L I U M H I S P I D U L U M t * • 

1 • 1 • 1 . I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 2 0 . 0 4 .C 4-4 
64 C E T R A R I A C U C U L L A T A 1 • • 4 . I . I . I . 1 1 1 . I . I . I . I . 1 . 1 . 1 . 

U . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . 
I . l . l . l 2 0 . 0 t.O 4-4 

6 5 C E T R A R I A E R I C C T O R U M I • • • 1 . 
I . I . I . 1 1 1 . I . I . I . I . 1 . 1 . 1 . 
U . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . . 1 . 1 . 1 2 0 . 0 t . C 4-4 

6 6 C E T R A R I A I S L A N D I C A 1 • . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . . 1 . 1 . 1 2 0 . 0 t.O t - 4 
67 C L A D O N I A A M A U R O C R A E A 1 • * • » . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . • I . I . I 2 0 . 0 4.Q t - 4 
6 8 C L A O O N I A B A C I L L A R IS I • - • • I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • I . I . I 2 0 . 0 4 . 0 4-4 

T a b l e 18 ( c o n t i n u e d ) 



LODGEPOLE PINE - KINNIKINNICK - LICHEN 
BOREAL WHITE t BLACK SPRUCE ZONE 

PAGE 3 

PLOT NUMBER 101210591081108210921 1 I I 1 1 1 1 1 I I 1 i i i 
ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR p MS RS 

69 CLAIJCNIA CKLIIIUU'HAIIA 1 * • 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 2U.0 «.c • - • 
70 CLAUUNIA COCCIFERA 1 1 • 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 . 1 20.0 *.o 
71 CLADONIA CURNUTA I . I . i . i . i * . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 *.o 
72 CLADONIA CRISPATA I . I . r . i * . i . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.o • 
73 CLADONIA MULTIFORMIS I . I . i . i . i * . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 «.c • -• 
74 CLADONIA PLEUROTA I . I . I . I . i * . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.o • -• 
75 DICRANUM ACUTIFOLIUM I . I . i . i * . i . i . i . I . I . I . I . i . i . i . I . I . I . 1 . 1 . 1 -'U.O «.c t - • lh DICRANUM FUSCI Sf.liHS I . I . i . i * . I . I . I . I . I . i . i o i . i . i . i . i . i . 1 . 1 . 1 20.0 • .0 
77 PELT IGEKA MALACEA I . I . i • i * . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 • . C 
78 POLYTRI CHUM STRICTUM I . I . i . i . i * . i . i . i . i . i . i . i . i . i . I. I . i . 1 . 1 . 1 20.0 • . 0 
79 PTILIDIUM CI LI ARE 1 • 1 • • i . i . i . I . I . I . I . I . i . i . i o i . i . I. I . 1 . 1 . 1 20.0 • . 0 
80 

DW 
STEREOCAULON TOMENTOSUM I . I . i * . i • i . i . i . i . I . I . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 *.c 80 

DW 
PELTIGERA APHTHOSA 1 • • 1 . I . I * . I . I . I . I . I . I . I . I . I . I . I . I . I • i . i . i 60.0 *.c • - • 
PLEUROZIUM SCHREBERI 1*. 13. i . i . i . i . i . i . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 40.0 1.6 • -3 
HYLOCOMIUM SPLENOENS 11. 12. I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 1.2 1-2 
DICRANUM FUSCESCENS 1 1. 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 40.0 • .8 1-1 
CLAOINA MIT IS 1 2 . 1 . i . i . i . i . i . i . i . i . i . i . i . I . I . I . I . 1 . 1 . 1 20.0 1.0 2-2 
CLADONIA GRACILIS 12. 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 1.0 2-2 
BRACHYTHECIUM ALBICANS 1 * . 1 . i . i . i . i . i . i . i . i . i . i . i . i . I. I «i . 1 . 1 . 1 20.0 • . 0 

81 CETRARIA JUNIPERINA 1 +. 1 • I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 • .0 
CETRARIA NIVALIS 1 . 1 • • i . i . I . I . i . i . I . I . I . I . i . i . I . I . I . 1 . 1 . 1 20.0 * . 0 
CLADCNIA COCCIFERA 1 1 • « 1 . I . I . I . I . I . I . I . 1 . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.c *-• 
CLADONIA MULTIFORMIS I . I . . 1 . 1 . 1 20.0 • .0 • - • 

82 CLADONIA NEMOXYNA 1 • . 1 . I . I . I . I . I . I . I . I . i . t . I . I . I . I . I . 1 . 1 . 1 20.0 * . C • -• 
DICRANUM ACUTIFOLIUM 1 • • 1 • i . i . i . 1 . 1 . . i . i . i . i . i . i . i . i «i >i . 1 . 1 . 1 20.0 • .0 • -• 
OICRANUM UNOULATUM I . I . i . i . i * . i . i . I . I . i . i . I . I . i . i . i . . 1 . 1 . 1 20.0 * . 0 • -• 

83 PELTIGERA HORIZONTALS 1 . 1 • • I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.o • -• 
PTILIDIUM PULCHERRIMUM 1 • • 1 . i . i . i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 * . 0 • -• 

T n n l f l T f t ( C O T l t Ini.ied ) 

• r 
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Page 1 
PLOT 59 DEGRADED DYSTRIC ORUNISOL CHUATSE TERRAIN SYSTEM TRAIL 

30|L SERIES 

Page 1 
SAM 

NO MOR 1 ZUN SAM. PH P.M. 
O f P T M H20 X 

TOT.C 
X 

TOT .N 
X 

C/N P 
RATIO PPM 

EXCH . C A T . MEO/100 GM C . E . C 
MEQ/lOO 

BASE 
SAT 

COLOR TEXTURE 

' -" — (C .M. I " CA MG NA K GM X DRY MOIST XS XSI XC 

59 - 1 50- 2 
59- J 59- « LTH 001-000 5.0 92.1 

AE 000-0 11 4.8 E.O 
UM 01 1-060 ' 5.4 " P.2 
(!C 068-10;- 6.7 C . l 

53 .40 
1.16 
0.14 
0 .07 

0.79 
0.02 
0 . 0 2 " 
0.02 

67.6 84 
50.0 C09 

7.0 036 
3. 5 023 

22 .50 
0. 50 

' 0 .50 
2 .00 

4.62 0.0 
0.20 0. 12 
0 . 15 0 .0 
0.70 0 .0 

1 .25 
0. 05 
0 .07 
0.07 

68.00 
8. 30 
5.60 5.50 

41 ,9 8.7 12.9 50.5 
5YH71 5YR51 

1GYR64 7.5YK43 7.SYR54 7.5YP4J 
64 
a 9 
88 

13 22 SCL 
J 6 S 
2 H S 

PLOT 8! OE GRADED DYSTRIC ORUNISOL CHUATSE TERRAIN SYSTEM >- : 

SAM 
NO " 

HORIZON SAM. PH O . M . 
D E P T H H 2 0 " X 
( C M , ) 

TOT.C 
TOT .N C/N P 

RATIO PPM 
EXCH . CAT. MEQ/100 GM C . E . C 

MEQ/lOO 
GM 

UASE 
SAT 

X 

COLOR TEXTURE SAM 
NO " 

HORIZON SAM. PH O . M . 
D E P T H H 2 0 " X 
( C M , ) X X 

C/N P 
RATIO PPM 

CA MG NA K 
C . E . C 

MEQ/lOO 
GM 

UASE 
SAT 

X DRY MOIST XS XSI XC 

81 - 1 LFH 032-000 
81-22 8 1- 3 
81- 4 AT 0 3 0 - J I 4 6.U P . J 

UM 014-078 5.5 C.2 
C 078- + 6. 3 C.l 

0.20 
0 .13 
0.05 

0.02 
0.02 
0.01 

10.0 (.'lb 6.5 035 5.0 014 

1 . liO 
0.23 
1 .00 

0.32 0 .3 
0.05 0 .0 
0.27 0 .0 

0.05 
0. 07 
0.07 

3.60 4. 10 5.00 
3 8 . 2 

9 . 1 
2 7 . 0 

7.5YR72 7.5YF6 2 7.5YR56 7.5YR44 
10YR54 10YR44 

79 

21 
14 6 LS 

53 24 SL 

PLOT e2 OE GRADED DYSTRIC BRUNISOL CHUATSE TERRAIN SYSTEM 

5AM HORIZON SAM. PH C M . TOT.C TOT.N C/N P 
RATIO PPM 

EXCH . CAT. MEQ/100 GM C . E . C . 
MEQ/lOO 

GM 

BASE 
SAT 

X 
COLOR TEXTURE 

NO DEPTH H20 X 
( C M . ) 

X X 
C/N P 

RATIO PPM 
CA MG NA K 

C . E . C . 
MEQ/lOO 

GM 

BASE 
SAT 

X DRY MOIST xs XSI XC 

" a 2 _ - , -
8 2- 2 
82 - 3 
82- 4 

— L F H — 0 02-000" 
AE 000-010 4.2 1.5 
BM 010-071 6.0 flC 0 7 1 - • 5.5 0.87 0.02 

0.01 
0 .02 

4 3 . 5 006 
023 
006 

0.75 
0 . 75 
1 .50 

0.10 0 .0 
0.22 0 .0 
0.65 0 .0 

0 .02 
0 . 10 
0 . 10 

4. 30 4.90 4. 80 

2 0 . 3 
21 .9 46.9 

10YR71 10YR51 7.5YR58 10YH44 
10YR64 10YR44 

63 

87 

6 29 SCL 

Z. 10 LS 
PLOT 92 DEGRADED DYSTRIC ORUNISOL CHUATSE TERRAIN SY.STLM 

SAM HORIZON SAM. PH O.M. 
DEPTH H20 X 
(C .M. I 

TOT.C 
TOT.N C/N P 

RATIO PPM 
EXCH . CAT . MEO/100 GM C . E . C . 

MEQ/100 
GM 

BASS 
SAT 

X 

COLOR TEXTURe NO 
HORIZON SAM. PH O.M. 

DEPTH H20 X 
(C .M. I X X 

C/N P 
RATIO PPM 

CA 
MG NA < 

C . E . C . 
MEQ/100 

GM 

BASS 
SAT 

X DRY MOIST IS .IS I. XC 9 2 - 1 
92 - 2 
92 - 3 

LFH 003-000 3 .9 87.1 
AE 000-0C9 4.4 2 .0 
BM 009-065 5.4 0.4 

50 .50 
1 .16 
0.22 

0.90 
0.01 
0.03 

56.1 160 
116.0 006 7.3 043 

1 1.25 
0 .25 
0 .25 

3.12 0 .0 
0 . 10 0 .03 
0.10 0 .03 

2 .50 
0. 12 
0 . 10 

82.00 8. 40 
6 .60 

20.9 
6. 0 
7 .2 ~'4'6.2""" 

7.5YR72 7.5YR62 
7. 5YR58 7. 5YR44 

" 10YRS4 "10YR43 

79 
92 9 10 SL 

3 3 S 

9 2 - 1 
92 - 2 
92 - 3 

C 0 6 5 - 5 ."9 CYZ ~ 0.09~ 0Y05 

1.. 8 014"" 4. SO 

"I. 62 0 .03 0 . 27" I 3.90 

20.9 
6. 0 
7 .2 ~'4'6.2""" 

7.5YR72 7.5YR62 
7. 5YR58 7. 5YR44 

" 10YRS4 "10YR43 80 

1 IB SL 

r 

• 

T a b l e 19 
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Lodgepole P i n e - K i n n i k i n n i c k L i c h e n 

i 

F i g s . 26 & 27 Lodgepole p i n e growing on dunes s o u t h 
o f F o r t N e l s o n between t h e F o r t N e l s o n and P r o p h e t R i v e r s . 
The d i s t i n c t b o u n d a r i e s between l o d g e p o l e p i n e and b l a c k 
s p r u c e communities can be a t t r i b u t e d d i r e c t l y t o d r a i n a g e 
p a t t e r n s of the s o i l . 



Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n 
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F i g . 28 A r c t o s t a p h y l o s u v a - u r s i ( w i t h r e d b e r r i e s ) i s 
g e n e r a l l y o n l y found i n t h i s a s s o c i a t i o n . V a c c i n i u m v i t i s -
i d a e a and Cornus c a n a d e n s i s , b o t h v i s i b l e above, were a l s o 
p r e s e n t i n a l l s t a n d s sampled. 

F i g . 29 T y p i c a l v e g e t a t i o n showing s c a t t e r e d Ledum 
g r o e n l a n d i c u m , and Rosa a c i c u l a r i s i n t h e s h r u b l a y e r . P i c e a 
m a r i a n a i s t h e most c h a r a c t e r i s t i c s p r u c e i n t h e u n d e r s t o r y , 
however, P. g l a u c a i s f r e q u e n t l y p r e s e n t . 



Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n 
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F i g s . 30 & 31 A degraded D y s t r i c B r u n i s o l t y p i c a l o f 
sand dunes n e a r F o r t N e l s o n w i t h a v e r y p r o m i n e n t w h i t e Ae 
h o r i z o n and r e d d i s h Bm h o r i z o n . These s o i l s have v e r y t h i n 
LH h o r i z o n s , g e n e r a l l y l e s s t h a n 2cm t h i c k . The t r e e i n t h e 
c e n t r e o f the p h o t o on t h e r i g h t shows th e c h a r a c t e r i s t i c 
sweeping branches of P i n u s b a n k s i a n a . These t r e e s are on a 
f l u v i a l d e p o s i t n e a r t h e P e t i t o t R i v e r . 
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P l a n t A s s o c i a t i o n h 

Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n 

C l a d i n o ( m i t i s ) - P e l t i g e r o ( a p h t h o s a e ) - P l e u r o z i o 

( s c h r e b e r i ) - A r c t o s t a p h y l o ( u v a e - u r s i ) - Pinetum c o n t o r t a e 

The Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n 

a s s o c i a t i o n , v/hen p r o j e c t e d on the e d a t o p i c g r i d , o c c u r s on 

s u b x e r i c t o x e r i c h y g r o t o p e s and o l i g o t r o p h i a t o s u b m e s o t r o p h i c 

t r o p h o t o p e s . 

V e g e t a t i o n 

O c c a s i o n a l l y P i n u s b a n k s i a n a ( j a c k p i n e ) or a 

h y b r i d between P i n u s b a n k s i a n a and P i n u s c o n t o r t a ( l o d g e p o l e 

p i n e ) can be found on t h e s e s i t e s , however, i t g e n e r a l l y 

grows more p o o r l y t h a n l o d g e p o l e p i n e . Moss (1953) r e p o r t s 
t h a t P i n u s b a n k s i a n a i s the predominant p i n e e a s t of t h e 

s t u d y a r e a , a l o n g t h e Mackenzie Highway i n A l b e r t a , but t h a t 

h y b r i d s between l o d g e p o l e and j a c k p i n e a r e f r e q u e n t . J e f f r e y 

(196la) r e p o r t e d t h a t pure s t a n d s of P i n u s b a n k s i a n a o c c u r r e d 

on s o u t h - f a c i n g s l o p e s of N a h anni B u t t e n o r t h o f t h e s t u d y 

a r e a and t h a t o c c a s i o n a l o c c u r r e n c e s of t h i s s p e c i e s were found 
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on o l d e r f l o o d p l a i n s and t e r r a c e s of t h e L i a r d R i v e r 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 . In B r i t i s h C o l u m b i a , P i n u s  

b a n k s i a n a i s a r e l a t i v e l y r a r e t r e e , however, i t s o c c u r r e n c e 

i s f a i r l y common on d r y s i t e s on c o a r s e p a r e n t m a t e r i a l 

a l o n g the P e t i t o t R i v e r i n N.E.. B r i t i s h Columbia ( L a t . 59° 

50', Long. 1 2 2 ° ) . I t o c c u r s t o g e t h e r w i t h P i n u s  

c o n t o r t a w i t h w h i c h i t h y b r i d i z e s . O c c a s i o n a l i n d i v i d u a l 

t r e e s were found on sand dunes between the P r o p h e t and F o r t 

N e l s o n R i v e r s 15 m i l e s s o u t h of F o r t N e l s o n a t ' m i l e 285 of 

the A l a s k a Highway. The h y b r i d s of b o t h s p e c i e s a r e 

found here as w e l l . T h i s l o c a t i o n i s the extreme s o u t h 

w e s t e r n edge of t h e p r e s e n t l y known d i s t r i b u t i o n of P i n u s  

b a n k s i a n a i n B r i t i s h C o l u m b i a . 

The Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n eco

systems a r e dominated by l o d g e p o l e p i n e i n t h e upper t r e e 

l a y e r s ( A ^ and g e n e r a l l y w i t h ' p o o r l y growing Populus 

t r e m u l o i d e s i n t h e A2 l a y e r . P i c e a mariana i s one of the 

dominant t r e e s p e c i e s i n t h e A^ l a y e r and i s c h a r a c t e r i s t i c a l l y 

found i n t h e B j and B2 l a y e r s . I n a d d i t i o n , P i c e a g l a u c a 

p l a y s a s i m i l a r r o l e t o P i c e a m a r i a n a , e x c e p t t h a t i t s r o l e 

i s u s u a l l y s u b o r d i n a t e t o b l a c k s p r u c e . T h i s i n d i c a t e s t h a t 

i n t h e absence of f i r e t h e main c l i m a x t r e e s p e c i e s would 

be P i c e a m a r i a n a , p r o b a b l y a l o n g w i t h some P i c e a g l a u c a . 

A p a r t from t h e s p r u c e s , Alnus c r i s p a i s the o n l y o t h e r 
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f r e q u e n t shrub i n the upper B l a y e r . Rosa a c i c u l a r i s 

and Ledum g r o e n l a n d i c u m ( m a i n l y on d e c a y i n g wood) a r e t h e 

main s p e c i e s i n t h e low sh r u b l a y e r , ' p r e s e n t i n a l l 

communities sampled. The shrub and t r e e l a y e r s of t h i s 

a s s o c i a t i o n r e m a i n open due t o t h e d r y n e s s of t h e s i t e . 

V a c c i n i u m v i t i s - i d a e a , A r c t o s t a p h y l o s u v a - u r s i , 

L i n n a e a b o r e a l i s , Cornus canad e n s i s , Geocaulon l i v i d urn, and 

E p i l o b i u m a n g u s t i f o l i u m were p r e s e n t i n a l l communities 

examined and g e n e r a l l y dominated the herb l a y e r . A r c t o s t a p h y l o s  

u v a - u r s i ( k i n n i k i n n i c k ) , w h i c h was found o n l y s p o r a d i c a l l y 

i n one o t h e r a s s o c i a t i o n (no. 7), was h i g h l y d e v e l o p e d i n 

the L odgepole P i n e - K i n n i k i n n i c k - L i c h e n a s s o c i a t i o n w i t h 

an average s p e c i e s s i g n i f i c a n c e of 5.0. 

The b e s t growth of l i c h e n s of t h e e n t i r e s t u d y 

o c c u r r e d i n t h i s a s s o c i a t i o n , b o t h i n terms of dominance 

and s p e c i e s d i v e r s i t y . T w e n t y - f o u r s p e c i e s of l i c h e n s were 

found o c c u r r i n g on t h e humus w i t h C l a d i n a m i t i s . C. a l p e s t r i s , 

C. r a n g i f e r i n a , C. a r b u s c u l a , C l a d o n i a g r a c i l i s , C_. u n c i a l i s , 

and P e l t i g e r a aphthosa b e i n g d o m i n a n t s . I n a d d i t i o n t o t h e 

l i c h e n s , P l e u r o z i u m s c h r e b e r i and Hylocomium s p l e n d e n s a re 

c o n s t a n t dominant mosses. I t i s n o t i c e a b l e t h a t P t i l i u m 

c r i s t a - c a s t r e n s i s does not occur h e r e , as t h e humus i s 

g e n e r a l l y t o o d r y . 



Raup (1935) has d e s c r i b e d a s i m i l a r p i n e - l i c h e n 

a s s o c i a t i o n from Wood B u f f a l o P a r k where P i n u s b a n k s i a n a 

communities d e v e l o p on w e l l d r a i n e d sands. R e v e l (1972) 

and W a l i and K r a j i n a (1973) have d e s c r i b e d a l o d g e p o l e p i n e 

l i c h e n a s s o c i a t i o n [ c i a d o n i o ( g r a c i l i s ) - A r c t o s t a p h y l o s 

( u v a e - u r s i ) - V a c c i n i o ( m y r t i l l o i d i s ) - Pineturn c o n t o r t a e j j 

f o r the S u b - B o r e a l B i o g e o c l i m a t i c zone which has many 

s i m i l a r i t i e s t o the Lodgepole P i n e - K i n n i k i n n i c k - L i c h e n 

a s s o c i a t i o n of t h e b o r e a l zone. One n o t a b l e d i f f e r e n c e 

between t h e two r e s p e c t i v e x e r i c a s s o c i a t i o n s i s t h a t i n 

the S u b - B o r e a l B i o g e o c l i m a t i c zone, V a c c i n i u m c a e s p i t o s u m 

and V a c c i n i u m m y r t i l l o i d . e s a r e dominant s p e c i e s w h i l e i n 

th e F o r t N e l s o n a r e a , V a c c i n i u m y i t i s - i d a e a i s the dominant 

V a c c i n i u m w i t h V. m y r t i 1 1 o i d e s p l a y i n g o n l y a minor r o l e 

and V. c a e s p i t o s u m b e i n g a b s e n t . W a l i and K r a j i n a (1973) 

found t h a t l o d g e p o l e p i n e - l i c h e n s i t e s had t h e h i g h e s t 

summer a i r , and s u r f a c e s o i l t e m p e r a t u r e s of any p l a n t 

a s s o c i a t i o n w i t h f o r e s t s t a n d s i n the s u b - b o r e a l zone. 

S i m i l a r r e l a t i v e t e m p e r a t u r e s can be expected on the x e r i c 

s i t e s i n the b o r e a l zone as i n d i c a t e d by t h e v e g e t a t i o n . 

S o i l s 

The s o i l s of the Lodgepole P i n e - K i n n i k i n n i c k -

L i c h e n a s s o c i a t i o n a r e Degraded D y s t r i c B r u n i s o l s w h i c h 

http://illoid.es
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c o r r e s p o n d d i r e c t l y t o V a l e n t i n e ' s T r a i l S e r i e s of t h e 

Chuatse T e r r a i n System. These s o i l s have dev e l o p e d on sand 

d e p o s i t s w h i c h o v e r l i e t i l l s or s h a l e b e d r o c k and g e n e r a l l y 

are found near the r i m of the p l a t e a u where i t has been down-

cut by the major r i v e r s . Due t o l i m i t e d a c c e s s , a l l of t h e 

communities sampled were s o u t h of F o r t N e l s o n between t h e 

P r o p h e t and F o r t N e l s o n R i v e r s except f o r p l o t 12 w h i c h was. 

l o c a t e d between t h e j u n c t i o n of the P e t i t o t R i v e r and F o r t 

Simpson W i n t e r T r a c t o r T r a i l near t h e N o r t h West T e r r i t o r i e s 

b oundary. 

The Degraded D y s t r i c B r u n i s o l s of the Lodgepole P i n e -

K i n n i k i n n i c k - L i c h e n a s s o c i a t i o n are the most h i g h l y l e a c h e d 

s o i l s of t h e s t u d y s i n c e t h e y a r e composed of c o a r s e p a r e n t 

m a t e r i a l s i n s h e d d i n g t o p o g r a p h i c p o s i t i o n s w h i c h a l l o w s f o r 

easy movement and l o s s of water and i o n s from t h e s o i l . 

These s o i l s a r e c h a r a c t e r i z e d by low c a t i o n exchange c a p a c i t i e s 

(C.E.C.) due m a i n l y t o the h i g h p e r c e n t a g e of sand t h r o u g h o u t 

the p r o f i l e . A d d i t i o n a l l y , t h e s e s o i l s have v e r y low base 

s a t u r a t i o n w h i c h i n d i c a t e t h a t t h e y a r e h i g h l y l e a c h e d . 

To i l l u s t r a t e t h i s p o i n t , t h e average C.E.C. of the Bm h o r i z o n 

was 5 . 3 0 m i l l i e q u i v a l e n t p e r 100 grams of s o i l (meq/lOOg) 

w i t h o n l y a base s a t u r a t i o n o f 12.8% w h i c h i n d i c a t e s an 

i m p o v e r i s h e d s o i l . E q u i v a l e n t average f i g u r e s f o r B t h o r i z o n s 

of O r t h i c Gray L u v i s o l s of t h e Aspen - White. Spruce a s s o c i a t i o n 
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ar e a C.E.C. of 16.0 meq/lOOg and a base s a t u r a t i o n of 70.7%. 

Exchangeable c a t i o n s i n t h e Bm are t h e r e f o r e , v e r y low when 

compared t o the B t . Average v a l u e s of exchangeable c a t i o n s 

i n meq/lOOg of the Degraded D y s t r i c B r u n i s o l ' s Bm a r e : Ca, 

,.kk; Mg, .13; k, .08 w h i c h r e p r e s e n t o n l y 5*9%, 3.8$, and 19.0$ 

of t h e r e s p e c t i v e average v a l u e s of the Bt of O r t h i c Gray 

L u v i s o l s of t h e mesic Aspen - White Spruce a s s o c i a t i o n . 

S i m i l a r t r e n d s , though not as v i s i b l e , a r e apparent i n the 

o t h e r h o r i z o n s . 

A l l i a n c e 3 P l e u r o z i o ( s c h r e b e r i ) - P i c e i o n marianae 

Annas et K r a j i n a £this a l l i a n c e i s comparable w i t h 

t h e a l l i a n c e , named D i c r a n o ( p o l y s e t i ) - P i n o ( c o n t o r t a e ) -

P i c e i o n marianae R e v e l e t K r a j i n a 1972, w h i c h i s s t i l l 

d i s t i n c t and o c c u r r i n g i n t h e S u b - B o r e a l S p r u c e ZoneJ. 

S o i l s of t h e P l e u r o z i o ( s c h r e b e r i ) - P i c e i o n marianae 

range f r o m O r t h i c Gray L u v i s o l s ( f r o m a c i d p a r e n t m a t e r i a l s ) 

t o B r u n i s o l s , G l e y s o l s and F i b r i s o l s . V e g e t a t i o n of t h e 

a l l i a n c e i s c h a r a c t e r i z e d by the f o l l o w i n g s p e c i e s : 

B e t u l a g l a n d u l o s a P l e u r o z i u m s c h r e b e r i 

V a c c i n i u m membranaceum P t i l i u m c r i s t a - c a s t r e n s i s  

V a c c i n i u m c a e s p i t osum H e r z o g i e l l a t u i r f ace a 
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Two plant associations belong to the a l l i a n c e 

pleurozio (schreberi) - Piceion marianae (plant associations 

5 and 6)0 . 



PLANT ASSOCIATION 5 

BLACK SPRUCE - MOSS 

Ptilio (cristae-castrensis) — 
Hylocomio (splendentis ) - Pleurozio 
(schreberi) - Piceetum marianae 

Characteristic Combination of Species 

Layer Constants (presence > 60JO 

* characteristic 
Characteristic 

non - constants ̂  II 

Tree Picea mariana 
Pinus contorta 

"Shrub Ledum groenlandicum 

Herb Cornus canadensis 
Vaccinium vitis-idaea 

Moss Pleurozium schreberi 
Hylocomlum splendens 
Ptilium crista-castrensis 
Peltigera aphthosa 

Table 20 



BUCK SPRUCE - HOSS 
P t l l l o ( c r i s t a - c a a t r e n s l s ) -

Hylocomio (splendentis) - P l e u r o z i o 
( s c h r e b e r i ) - PIceoturn marianae 

Plot Ho. 1 5 6 9 17 23 36 54 10 38 24 49 79 

Elevation In 11 660 " 370 630 Voo 390 1070 580 500 430 390 1060 480 

latitude 58° 51 ' 58° 4 5 ' 58° 51 ' 58° 3 8 ' 58° 47 58° 3 9 ' 58° 53 ' 58° 3 2 ' 58° 38- 58° 4 7 ' 58° 3 9 ' 58° 3 7 ' 

Longitude 122° 4 9 ' 122° 3 2 ' 122° 5 0 ' 122° 3 0 ' 1 2 / 4 3 124° 11 • 123° 0 ' 122° 41« 122° Uo> 122° 42 > 124° 11 • . 122° 4 0 ' 

Exposure KM w Sf 8 - 8 8 - H N S - KB 
Slope Gradient % 12 1 2 1 0 8 i» 0 1 2 10 0 6 

Percent coverage 
Total A 55 65 75 60 60 50 68 80 72 36 60 75 75 

*1 
2 0 60 45 20 11 15 20 20 15 18 32 10 25 

A 2 
28 20 20 45 40 30 40 50 60 15 4o 35 30 

A 3 
18 3 18 20 15 20 20 2 10 25 40 35 

Total B W 12 7 8 6 4 13 2 18 ' 6 6 17 

B l * - 10 1 5 5 3 11 1 6 5 5 11 

B 2 
4 - 5 1 5 3 2 3 2 14 2 2 12 

C 2 l 20 5 ' 3 13 2 3 '. 14 24 60 2 64 

Dh 56 80 85 73 : 75 78 55 • 89 89 . 64 65 76 80 

Dv 30 14 8 20 12 10 30 1 5 17 16 10 3 

Plot Coverage % 
U t t e r 86 80 86 75 75 90 65 91 90 74 88 . 82 81 

Decaying Wood 6 16 ' 7 20 7 2 35 1 5 21 2 10 11 

mineral S o i l - - • - • - - - - - - • - -
Rock - - - - - - - - - -

Hygrotope (Xeric) - subhygric 
Trophotope Oligotrophia - submesotrophlo i" 
Parent Material Voralnal Lacustrine F l u v U l 

Table 21 



BLACK SPRUCE - MOSS IPLEUROZIUM-HYLOCOMIUM-PTILIUM) BOREAL WHITE £ BLACK SPRUCE ZONE 
PAGE 1 

PLOT NUMBER 1 O O l 1 0 0 5 1 0 0 6 1 0 0 9 1 0 1 7 1 0 2 3 1 0 3 6 | 0 5 4 1 0 1 0 1 0 1 8 1 0 2 4 1 0 4 9 1 0 7 9 1 j 1 1 1 I 1 
ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E AND VIGOR P MS RS 

A l 

A2 

A3 

B l 

1 P I N U S CONTORTA 
2 P I C E A MARIANA 
3 P I C E A GLAUCA 
4 POPULUS TREMULOIOES 
5 L A R I X L A R I C I N A 
6 A B I E S L A S I C C A R P A 
7 POPULUS EALSAMIFERA 

P I C E A MARIANA 
PINUS CONTORTA 
POPULUS TREMULOIOES 

6 BETULA P A P Y R I F E R A 
L A R I X L A R I C I N A 
P I C E A GLAUCA 
POPULUS 8AL SAM IFERA 

9 BETULA RES I N I F E R A 
A B I E S LASIOCARPA 

P I C E A MARIANA 
PINUS CONTORTA 
BETULA P A P Y R I F E R A 
A B I E S LASIOCARPA 
BETULA RES IN 1FERA 
L A R I X L A R I C I N A 
P I C E A GLAUCA 

P I C E A MARIANA 
10 ALNUS C R I S P A 

A B I E S L A S I C C A R P A 
11 S A L I X S C C U L E R l A N A 

PINUS CCNTORTA 
12 S A L I X EEBBIANA 
13 BETULA GLANOLLOSA 

BETULA R E S I N I F E R A 
POPULUS TREMULOIOES 
P I C E A GLAUCA 

B2 
14 LEOUM GROENLANDICUM 
15 ROSA A C I C U L A R I S 

A B I E S LASIOCARPA 
P I C E A MARIANA 

16 VIBURNUM EOULE 
ALNUS C R I S P A 
POPULUS TREMULOIOES 

13.214 
15.215 

21 . I 
21 . I 
I 2.21 

2 1 6 . 2 1 6 
12.2 14 
I . I 
I . I 

12.21 

2 1 5 . 2 1 5 
11.11 

I 3.21 

2 1 3 . 2 1 2 
I . I 
12.21 
I . I 

2 1 1 . 2 1 • 
21 . I* 
12.11 
I l . l l 

II . I 

21 . I 
2 14.2 I 
I . 14 
I . II 
15.21 
I . I 
I . 12 

217 
21 , 

14 
I 

1 I 

I 

2 1 8 
I 
I 
1 1 

.21 + 

2 1 5 . 2 1 1 
I . I 
I . I* 
I . I 
I . I 
11.01 
I . 11 

214 
I 

.11* 

.11 

.21 

I 
2 1 1 . 2 1 1 
112.2 11 

I 1.11 
I . II 
I • I • 
I . I * 

5 . 2 1 4 . 2 1 4 . 2 1 5 
. 13.21 . 13 
21 
.21 

I 

13.21 
13.21 

5 . 2 1 5 . 2 1 5 . 2 1 
. 1 6 . 2 1 2 . 2 1 6 

2.21 . 14.21 

I 

I I I 
. . 2 1 5 . 2 1 6 . 2 1 4 
. 14.21 . 15 
. 1 . 1 . 1 
. I I . I 

I . 13. I 
I . I . I 
I . I . I 

1.214. 2 1 4 . 2 1 2 
3.21 . 1 . 1 

• I . I . 14 
. I . I . 13 

. I . 12.11 
1.21 . 1 . 1 
+.21 . 1 . 1 

5.211.21 
1.21 . I 
1.2I+.2 I 
1.2|1.21 
• .2 1 . I 

I . I 
1.21 . 12.21 

21 

1 69.2 4.9 3-7 
1 61.5 4.5 1-7 
1 38.5 2.9 2-4 
1 30.8 1. S 1-4 
1 15.4 2.2 1-5 
1 7.7 • .0 2-2 
1 7.7 • . c 2-2 

1 92.3 6.1 3-8 
1 46.2 4. 2 2-6 
1 30.8 1.6 • -4 
1 23.1 1.0 • -3 
1 15.4 1.4 • -4 
1 15.4 • .3 1-2 
1 15.4 • .C +—• 
1 7.7 • .8 3-3 
1 7.7 • .0 2-2 

1100.0 5.2 1-6 
1 23.1 2. 8 1-5 
1 23.1 • .2 • -2 
1 7.7 • .8 3-3 
1 7.7 • . E 3-3 
1 7.7 • .0 1-1 
1 7.7 *.C 1-: 

1 92 . 3 3.2 *-4 
1 30.8 1. 2 • -3 
1 15.4 • .3 1-2 
1 7.7 1.3 4-4 
1 7.7 • .6 3-3 
1 7.7 • .8 3-3 
1 7.7 • .0 2-2 
1 7.7 • .C 2-2 
1 7.7 • .C 1-1 
1 7.7 + .C 

1 76.9 3.u .-5 
1 53.B 2.C • -4 
1 38.5 2.C • -4 
1 3 8 . 5 • .8 i - I 
1 38.5 • .2 — 1 
1 30.8 l . o •-4 
1 30 . 6 ».4 - - Z 

o 
CO 
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PLOT NUMBER 1001100510061009101710231036 10541010 018I024I049I079I 1 1 1 1 1 I 

ST NO. SPECIES SPECIES SIGNIF ICANCE ANO VIGOR P M J RS 

17 VACCINIUM MEMBRANACEUK I . I . I . I . 1 . 14.21 . 1 . 1 . . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15.4 1.4 1-4 
IB VACCINIUM CAESPITOSUM I . I . I . I . 1 . 1 . 1 . . 1 . 1 . 12.21 . I * . 2 l . 1 . 1 . 1 . 1 . 1 . 1 15.4 • . 1 • -? 
19 VACCINIUK ULIGINCSUH 1 . 1 . 1 . 1 . I . I . I . I . 1 . . 1 . 1 . 15.21 . 1 . 1 . 1 . 1 . 1 . 1 7.7 2 . 2 5 -5 

SALIX SCOULERI ANA I . I . I . I . I . I . I . I . 1 • . 1 . 1 . 12.21 . 1 . 1 . 1 . 1 . 1 . 1 7.7 • . C 2-2 
BETULA GLANOULOSA I . I . I . I . I . I . I . . 1 . . 1 . 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • .C 1-1 
BETULA RESINIFERA I . I . I . I . I . I . I . I .- 1 • . 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • . 0 1-1 

20 RIBES LACUSTRE I . I . I . I . I . I . I . . 1 •• . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7.7 * . c • -• 
21 SALIX NCVAE-ANGLIAE I . I . I . I . I * . l l . 1 . . 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 *.C • - • 
22 SHEPHERDIA CANADENSIS I . I . I . I . I * . 2 | . 1 . 1 . 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7.7 • . C » - . 

C 
23 CORNUS CANAOENSIS 1 3 . 12. 1 4 . 2 1 3 . 1 1.21 4.21 1.21 3 . 2 1 4 . 4. 2 1 4 . 2 1 2 . 214. 21 . 1 . 1 . 1 . 1 . 1 . 1100.0 3 .8 1-4 
24 VACCINIUM VITIS-IDAEA 12. I . 1 3 . 2 1 * . 11 .213 .211.21 2 . 2 1 1 . 4 .218.21 . 16.21 . 1 . 1 . 1 . 1 . 1 . 1 84.6 4 . 7 • - 8 
25 LINNAEA BOREALIS I . I . 13.21 . 11.21 . 1 . . 13. I*.21 . I * . 2 l * . 2 I . I . I . I . 1 . 1 . 1 4 6 . 2 1.4 »-3 
26 GECCAULON LIVIOUM 1 . 1 . 1 • • 1 • 1*.211.21 . 1 . 1 . 1* .213 .21* .21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 46 .2 1.1 • - 3 
27 PYROLA SECUNDA I . I . I . 1*. 1 . 11.21 . *.2 1 . l * . 2 l . 1* .211.21 . 1 . 1 . 1 . 1 . 1 . 1 4 6 . 2 • .3 • - i 
28 EOUISETUM SCIRPQIOES 1 . 1 . 1 • 1 . 11.21 . I*.2 * . 2 I 1 . l * . 2 l . 1 . 1 . I . I . I . I . 1 . 1 . 1 38 .5 * . 2 • - 1 
29 LYCOPODIUM ANNOTINUM 1 . 1 . 1 3 . 1•• 1 . 1 1 . 2 1 . 1 . 1 . . 1 . 1 . 12.21 . 1 . 1 . 1 . 1 . 1 . 1 30 .8 1.2 • - 3 
30 EMPETRUM NIGRUM I . I . I . I . 1 . I*.21*.2 • 1 . 1 . 11.21 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 30 .8 «. 1 • - 1 
31 HABENARIA CRBICULATA I . I . I . I * . I . i . i . i . 1 •. 1.21 . I * . 2 l . 1 . 1 . 1 . 1 . 1 . 1 . 1 30 .8 • . 0 • -1 
32 EOUISETUM SYLVATICUM 1 . I * . l l . 1*. I . I . I . * .2 l . . 1 . I * . 2 l . 1 . 1 . 1 . 1 . 1 . 1 . 1 30 .0 * . c • -* 
33 GOODYERA REPENS I . 1 . 1' . 1 . I . I . I . • .2 1 . 1 . I * . 2 I * . 2 I . 1 . 1 . 1 . 1 . 1 . 1 . 1 23 .1 * . c • - T 
34 PYROLA CHLORANTHA I . I . I . I . I . I . I . . 1 •• • .21 . I * . 2 | . . I . I . I . I . 1 . 1 . 1 23 .1 • . c • -• 
35 LYCOPODIUM COMPLANATUM I . I . I . • 1 • 1.2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15.4 • . 3 1-2 
36 CALAMAGRCSTIS CANAOENSIS 1 . 1 . 1 • 1 *. I . I . I . • 1 • 11.21 . I . I . I . I . I . I . 1 . 1 . 1 15.4 • . 0 • -1 
37 MITELLA NUOA I . I . I . I * . I . i . i . . 1 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15 .4 * . c • -1 
38 VIOLA RENIFOLIA I . I . I . I * . I . I . 1 . . 11. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15 .4 « . c • - 1 
39 EPILQ8IUM ANGUSTIFOLIUM I . I . I . I . i . i . I* .2 . 1 . I*.21 . I . I . I . I . I . I . 1 . 1 . 1 15.4 • . 0 • - • 
40 LATHYRUS OCHROLEUCUS I . I . I . I . I . I . I*.21 . 1 *. . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15.4 * . c 
41 MERTENS I A PANICULATA 1 . 1 . 1 . 1*. I . I . I . . 1 *. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 15.4 * . o • - • 
42 EOUISETUM ARVENSE I . I . I . I . I . I • 1 • 1.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7.7 • . 0 l - l 
43 MAI ANT HEMUM CANAOENSE I . I . I . 1 . I . I . I . . 1 • 11.21 . I . I . I . I . I . I . 1 . 1 . 1 7 . 7 • . c 1-1 
44 CORALLCRHIZA TRIFIOA I . I . I . I . I . I . I , . • .21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • . 0 
45 FRAGARIA VIRGINI ANA I . I . I . I . 1 . 1 . 1 . . 1 *. . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • . c • -• 
46 HONES ES UN I FLORA I . I . I . I . I . I . I . . 1 •. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 + . 0 + - • 
47 PETASI TES PALMATUS-- I . I . I . I . 1*.2I . 1 . • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • . 0 • - • 
48 PYROLA ASARIFOLIA I . I . I . I . I . I . I . . 1 • •.21 . I . I . I . I . I . I . 1 . 1 . 1 7 .7 *. c • -* 
49 RUEUS PUBESCENS I . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 .7 • . 0 • -• 

OH 
50 PLEUROZIUM SCHREBERI 16. IS. 16. 17. 17. 17. 16. 7. 15. 17. 17. 13. IS. 1 . 1 . 1 . 1 . 1 . 1 . 1100.0 7 .2 3-8 
51 HYLOCOMIUH SPLENOENS 1 8 . 14. 16. 16. 15. 16. 15. 6. 1 8. 15. 17. IB. 15. 1 . 1 . 1 . 1 . 1 . 1 . 1100.0 6 .9 4 -8 
52 PTILIUM CRISTA-CASTRENSIS 14. 15 . 16. 17. |4 . | 4 . 15. 5 . 1 4 . 4 . 14. 13 . 14. 1 . 1 . 1 . 1 . 1 . 1 . 1100.0 5 .2 3 -7 
53 PELTIGERA APHTHOSA 13 . 11 . 1 . 1*. 14. 11. 13. 4 . 11. 13. 14. 11 . 14. I . 1 . 1 . 1 . 1 . 1 . 1 9 2 . 3 3.4 * - 4 
54 PELTIGERA CANINA I . I . I . I . 13 . 1 . 1* . 1. 1 . . 1 . 1 * . I . I . I . I . I . 1 . 1 . 1 30.8 1.0 • -3 
55 PELTIGERA HALACEA I . I . I . 1 . 1*. 11 . 1 . 1. 1 . . 1 * . I . I . I . I . I . I . 1 . 1 . 1 30.8 *. 1 • -1 
56 PTILIOIUM PULCHERRIMUM 1 • 1 • 1 . . 1 *. I*. 1 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 30 .8 4.0 *-• 
57 CLAOINA MITIS I . I . I . I . I . i . i • • . 1 . 1 . I*. 1 . I*. I . I . I . I . 1 . 1 . 1 23.1 • .0 • -• 
58 CLAOINA RANGIFERINA I*. I . I . I . i * . I . I . . 1 . . 1 . 1 . 1 * . I . I . I . I . 1 . 1 . 1 23.1 «.c *-• 
59 OREPANCCLAOUS UNCINATUS 1 . 1 . 1 • 1 . I . I . I . . 1 • I*. 1 . I*. I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 23.1 4.0 • -• 

o 
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PLOT NUMBER 10011005100610091017102310361054 1010 O l B l 0 2 4 | 0 4 9 079 1 1 I I i i i 

ST NO, SPECIES SPECIES SIGNIF CANCE ANO V GOR p MS RS 

60 PCHLIA NUTANS , # 1 . 1 . 1 . 1 . 1 . . 1 •• • • 1 . 1 . • . I . l . l . l . 1 . 1 . 1 23.1 «.o • - • 
61 PELTIGERA POLYDACTYLA j . i . 1 . 1 . 1 1 . I . I . I 1 . 1 . . 1 . 1 . . 1 . 1 . 1 . 1 . I . I . 1 15.4 • . 0 1-1 
62 AULACCMN IUM PALUSTRE 1 . i . 1 . 1 . 1 . 1 . 1 . • 1 . + . 1 . 1 . • . I . l . l . l . 1 . 1 . 1 15.4 • . c • -• 
63 OICRANUM ACUTIFCLIUM 1 . i . 1 . 1 . 1 . 1 . 1 . . 1 • • . 1 . 1 . • • I . l . l . l . 1 . 1 . 1 15.4 • . 0 • -• 
64 DICRANLM FUSCESCENS | . i . 1 . I . 1 . 1 . 1 . « 1 • • . 1 • 11 • • . 1 . 1 . 1 . 1 • I . I . I 15.4 • . C • -• 
65 HERZOGI ELLA TUR-FACEA 1 . i . 1 . 1 . 1 . I . 1 . • 1 •• . 1 . 1 . • . i . i . i . i . 1 . 1 . 1 15.4 • . 0 • - • 
66 BARBILGPHG2IA HATCHER I 1 . i . 1 . 1 . 1 . 1 . 1 . . 1 . . 1 . 1 . +. i . i , i . i • 1 • 1 . 1 7 . 7 • . 0 • -• 
67 BARBILQPHOZIA LYCOPOOIOIOES | . i . 1 . 1 • 1 . 1 . 1 . 1 • 1 • . 1 . 1 . • . i . l . l . l . 1 . 1 . 1 7 . 7 • .C • - + 
68 BRACHYTHECIUM ALBICANS I . j . 1 . 1 . 1 . 1 . 1 . > 1 . 1 . 1 . . i . i . i . i • . 0 • - • 
69 BRACHYTHECIUM REFLE XUM I . i . 1 . 1 . 1 . 1 . 1 . . 1 + . . 1 . 1 . • i . l . l . l • 1 . i . t 7 . 7 + . 0 + -• 
70 CAMPYLIUM HISPIDULUM j . i . 1 . 1 . 1 . 1 . 1 . . | . + . 1 . 1 . . I . I . I . I • 1 • 1 • 1 7 . 7 • . 0 • - + 
71 CERATOOCN PURPUREUS I . i . 1 . 1 . 1 . 1 . 1 . . 1 • • • I . I . ! . 1 . 1 . 1 . 1 • . c • -• 
72 CLADINA ABERRANS I . i . 1 . 1 . 1 . 1 . 1 • 1 • . 1 . . 1 . 1 . . I . l . l . l • 1 . 1 • 1 7 . 7 • . C • -• 
73 CLADINA ARBUSCULA I . i . 1 . 1 . 1 . 1 . 1 . • 1 • . I . I . •• I . l . l . l • I . I . I 7 .7 • . c • 
74 CLAOONIA BACILLARIS j . i . 1 • 1•• 1 • 1 . 1 . 1 • 1 . . 1 . 1 . • I . l . l . l . 1 . 1 . 1 7.7 • . 0 • -• 
75 CLAOGNIA CORNUTA 1 . i . 1 . 1 . 1 . 1 . 1 . . 1 • • 1 • 1•• . 1 . 1 . 1 . 1 . 1 . 1 . 1 7.7 • . c • -• 
76 CLAOCNIA GRACILIS | , i . 1 . 1 . 1 + • 1 . 1 . . 1 • . 1 . 1 . • I . l . l . l • I . I . I 7 .7 • . 0 • -• 
77 CLAOONIA MULTIFORMIS I . i . 1 • 1 • 11 • • 1 • 1 • . 1 . . 1 . 1 . • I . l . l . l . 1 . 1 . 1 7.7 • . 0 • -• 
78 OICRANUM UNDULATUM 1 • i . 1 . 1 . 1 . 1 . 1 . • 1 . . 1 . 1•• . 1 . 1 . 1 . 1 • . C • -• 
79 JAMESON I ELLA AUTUMNALIS 1 • i . 1 . 1 . 1 . 1 . 1 . . 1 •• . 1 . 1 . • I . l . l . l • I . I . I 7 .7 • . 0 • - . 
80 L0PH0ZIA VENTRICOSA j . i . 1 . 1 . 1 . 1 . 1 . 1 • 1 . • I . I . • . I . l . l . l • I . I . I 7.7 • . 0 • -. 
81 NEPHROMA ARCTICUM | . i . 1 . 1 . I . I . I . . 1 . . 1 . 1 . • • I . l . l . l • I . I . I 7.7 • . c • -• 
82 NEPHRCMA RESUPINATUM I . t • . 1 . 1 . 1 . 1 . 1 .1 . 1 . . 1 . 1 . . 1 . 1 . 1 . 1 • . 0 • -• 
83 POHLIA CRUDA 1 . i . 1 . 1 . 1 . 1 . 1 . • 1 . . . I . I . • I . l . l . l • I . I . I 7.7 • .C • - • 
84 POHLIA ELONGATA | . i . 1 . 1 . 1 . 1 . 1 • • 1 . + . 1 . 1 . • I . l . l . l • I . I . I 7 .7 • . 0 • - • 
85 POL YTRICHLM JUNIPERINUM I . i . I . 1 . 1 . 1 . 1 . . 1 . + .1 . 1 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 7.7 t^O 
86 

OW 
TRITOMARIA EXSECTIFORMIS 1 • i • 1 . 1 . 1 . 1 . 1 . . 1 . . 1 . 1 . • . I . l . l . l • I . I . I 7 .7 • . 0 +-• 86 

OW 
PLEUROZIUM SCHREBERI 1 4 . 15. 13 . 14. | 4 . 14. 14. 1 3 . 1 1. 5 . 15 . 13 . • . I . l . l . l . 1 . 1 . 1100.0 t • - • - 5 
PTILIUM CRISTA-CASTRENSIS 1 3 . 1 3 . 14. 14. 12. 13. 13. • . 1 3. 3 . 14. 11. •. 1 . 1 . I . I • I . I . I 100.0 3.4 • - 4 
HYLOCOMIUM SPLENOENS 14. 11 . 13. 14. 13 . 1 1 . 13 . 1 2 . 1 1. 2 . 14. 13. • . I . l . l . l . 1 . 1 . 1100.0 3 .3 • - 4 
OICRANUM FUSCESCENS I*. 1 • • I*. I*. I . I . I*. 1 . 1 • • . 1 . ! • • • . I . l . l . l . 1 . 1 . 1 61 .5 • .1 • - + 
PTILIDIUM PULCHERRIMUM 1 + • 1 • 1 11 1 • • 1 « 1+ • . 1 . . 1 • 1+• • • I . l . l . l . 1 . 1 . 1 53 .8 • .0 • -• 
POHLIA NUTANS | . | . 1 1 •• 1 • 1 • 1 1 . 1 . . 1 . 1 * . • . I . l . l . l . 1 . 1 . 1 38 .5 • . 0 • -• 
OREPANOCLAOUS UNCINATUS j + . 1 . 1 + • I*. 1 . 1 . 1 . . 1 . + . 1 . 1 . . I . l . l . l . 1 . 1 . 1 - 30 .8 • . C • -• 
JAKESCNI ELLA AUTUMNALIS 1 • . 1 • 1 . 1 . 1 • 1•• . 1 . . 1 . I*. • I . l . l . l . 1 . 1 . 1 30 .8 • . 0 • -• 
CLADONIA GRACILIS | , | . 1 • 1•• 1 • 1 • 1•• 1 • . 1 . . 1 . 1 . . 1 . 1 . 1 . 1 . 1 . I . I 23.1 • . 0 • -• 
PELTIGERA APHTHOSA j . I . 1 . 1 . 1 . 1 . 12. • 1 . I . I . I . . 1 . 1 . 1 . 1 • I . I . I 15.4 *.3 1-2 
OICRANUM ACUTIFCLIUM 12. I . 1 • 1 • 1 • 1 . 1 • . • 1 . • 1 . 1 • . 1 . 1 . 1 . 1 • I . I . I 15.4 • .1 • - 2 
PELTIGERA MALACEA I . I . 1 . 1 . 1*. 11. 1 . 1 . 1 . . 1 . 1 . • I . l . l . l . 1 . 1 . 1 15.4 • . 0 • -1 

87 BLEPHARCSTOMA TRICHOPFYLLUM 
BRACHYTHECIUM ALBICANS J ; 1: 1 . 1 . 1 . 1 . I*. • I*. 

• l + . + . 1 . 1 . i l l ! . ' ! . ' I 
• I . I . I 15.4 
. 1 . 1 . 1 15.4 

• . 0 
+ . 0 

*- • 
• -• 

88 CEPHAL OZI ELL A OIVARICATA 
CLAOONIA BACILLARIS ! ; i • . 

1 . 1 • . 1 • 1 . 1». ; j *. . ' i l l . * ; \ ; { i | ; j . 1 . 1 . 1 15.4 
. 1 . 1 . 1 15.4 

• . 0 
• . 0 

• -• 
• - • 

89 CLADONIA CONIOCRAEA 
CLAOONIA CORNUTA i * « j: 1• • 1 . 1 . 1 . • 1 1 • : |; ; ', ; j; :',:!:!: ] • I . I . I 15.4 

. 1 . 1 . 1 15.4 
• . C 
«.o 

• -• 
•- • 

90 CLADONIA SQUAMOSA i . i . 1 •. 1 . 1 . 1 . 1 . 1 . . I . I . . I . I . I . I . 1 . 1 . 1 15.4 • . 0 • -• 
91 DICRANUM FRAG ILIF0LIUM i . 1 . 1 . 1 . 1 • 1 . 1 • 1 . . j . i + . . I . I . I . I . 1 . 1 . 1 15.4 • . C • -• 
92 OICRANUM TAURICUM i • i • . I . I • • I . I . I . I 1 1 . . I . I . . I . I . I . I . 1 . 1 . 1 15.4 4 . 0 • - • 
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PLOT NUMIICR f 0011 0031 006100VI 0171 02310361 OH I 010 
ST NO S P E C I E S SPECIES S I G N I F I C A N C E AND VIGOR p MS RS 

OICRANUM UNCULATUM , m t , |+ . | . 1 . 1 . 1 > 1 •, 1 . 1 . 1 . 1 . 1 • I . I . I 15.4 • • C • - , HERZOGIELLA TURFACEA 1 . i . 
1 4. i i . . 1 . 1 . 1 , j , 

i1 . 1 . 1 . I . I . 1 . 1 . 1 15.4 ..0 4-4 93 L E P I C O Z I A REPTANS I « i . 1 • i »• i , 
1 a I*. 1 

. 1 . 1 . 1 i 1 , 
1 , 1 . 1 . 1 1 . 1 . 1 . 1 15.4 • . c 4-4 94 T E T R A P H I S PELLUCIOA | . i . 1 . i *• i , 

1 . 14. 1 
. j . l . j , j . 1 . 1 . 1 . 1 • 1 . 1 . 1 . 1 15.4 • .0 4- 4 P E L T I G E R A POLYDACTYLA | . i . 1 . i , i . 1 . 1 1 . 1 . 1 . 1 . 1 > 1 • I . I I . I 1 . 1 . 1 . 1 7.7 • • C 1-1 4-4 95 ALECTORI A SARMENTOSA j . i . 1 . i . i . 1 . 1 1 . 1 . 1 . 1 , j , I . I . I . I . 1 • I . I . I 7.7 • . c 1-1 4-4 

96 BARB ILOPHOZIA BARBATA i . j . i . I . I . I , 1 , 1 . 1 , 1*. I . I . I . I • I . I . I 7.7 «,o 4-4 97 BR AC HYTHECIUM SALEBROSUM i . 1 , i . j . I . I . I . l + . j . l , | , 1 . 1 . 1 . 1 . 1 • I . I . I 7.7 c 4-4 CAMPYLIUM HISPIOULUM i , 1 . i , | . I . I . I . 1 , 1 . 1 , 
1 4, I . I . I 1 1 • I . I . I 7.7 • .c 

4.0 
4—4 98 C E P H A L G Z I A A F F I N I S j . i . 1 . i . 1 • 1•• 1 . 1 . 1 . 1 , j , 1 . 1 . 1 * 1 . 1 . 1 . 1 . 1 7.7 

• .c 

4.0 4-4 99 CETRARIA ISLANOICA | . i . 1 . i . 
1 • 14. 1 

. 1 . 1 . 1 , I . I . I . 1 . 1 . 1 . 1 . 1 7.7 •.c 
4.0 

4 — 4 100 CETRARIA P I N A S T R I I . j . 1 • i . 
I .' |4. 1 . 1 . 1 . 1 , | , 1 . 1 . 1 . 1 • 1 • I . I . I 7.7 •.c 

4.0 
4-4 101 CLADONIA DEFORMIS 

1 4. i . 1 . i . | . I . I . I . 1 . 1 . 1 , 1 . 1 . 1 . 1 . 1 • 1 . I . I 7.7 
4.0 4 — 4 102 CLACONIA DIGITATA 1 *• i . 1 . i . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 • 1 • 1 . 1 . 1 . 1 7.7 
4.0 4-4 103 CLADONIA FIMBRIATA I . i . 1 » i , j . I . I . 1 . 1 . 1 . 1 , l + . 1 . 1 . 1 . 1 . 1 • I . I . I 7.7 
4.0 4- 4 104 CLADONIA OCHROCHLORA | . i . 1 . i . 1 I+. 1 . 1 . 1 . 1 , I . I . I . I 1 . 1 . 1 . 1 7.7 
4.0 4 — 4 105 DICRANUM MUEHLENBECK11 j . i . 1 . i . 1 *• 1 . 1 . 1 . 1 . 1 , I*. I . I . I . I • I . I . I 7.7 4. C 4-4 106 DICRANUM POLYSETUM j . i . 1 . i . 1 . 1•• 1 , | . | , | , j . 1 . 1 . 1 . 1 . 1 . 1 . I . I 7.7 
4.0 4-4 107 ICMACOPHILA ERICETORUH | . i . 1 . i , | . I . I . I . I*. I . I , | , I . I . I 1 1 . 1 . 1 . 1 7.7 4.C 
4.0 4 — . 108 LOPHOCOLEA HETEROPHYLLA i + • 1 . i . 1 . I . I . I • I . I . I . 1 . I . I . I . I • I . I . I 7.7 
4.C 
4.0 4- 4 109 LOPHOZIA LONGIOENS | . 1 . i . 1 • I . I . I . 1 . 1 . 1 , I . I . I . I 1 . 1 . I . I 7.7 4.0 
4.0 
4.0 

4-4 110 MN IUM SPINULOSUM 
NEPHROMA RESUPINATUM i : J v ! *. I: 1 i : ! : ! 

. l . i . i : 1:1: i : ! : ! 
. 1 . 1 . 1 7.7 
. 1 . 1 . 1 7.7 

4.0 
4.0 
4.0 

4-4 4-4 

01UI024I049 0791 
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TUIL CHEMICAL ANALYSIS ll-KALTION <2HM) TERRAIN SYSTEM AFTER VALENTINF (1971) Page 1 

PLOT 1 ORTHIC GRAY LUVISOL SAM NO HORIZON SAM. DEPTH (CM.) 
PH 

H20 
CM. X 1- 1 LFH 1-2 AE 1- 3 AB 005-000 000-009 C09-022 4.4 e7.9 3.9 2.7 ,3 1.3 

TOT.C X 51.00 1.54 0.75 
TOT.N X 0 .60 0. 08 0.09 

SIKANNI TERRAIN SYSTEM CAT. MG C/N FAT I O P PPM 65.0 056 19.3 019 8.3 015 
EXCH . 
CA... 10.00 0. 50 1 .00 

MEO/100 GM 
NA _ ... .K 1.75 0.0 1.62 0.23 0.04 0.30 0.72 0.04 0.35 

C.E.C. BASE MEO/100 SAT GM X COLOR . DRY. MOIST TEXTURE XS XSI XC ... 104.00 1 2.00 12.50 13.0 8.9 16.9 10YR71 10YR42 26 57 15 SIL 10YR63 10YR54 19 37 42 C 
622-044 S T I T T T " 0 .73 6. 1 012 0.25 0.60 0.05 10YR63 10YR44 19 34 46 C 

PLOT " e - C T X f L O v r s o T - TCT.N X BUCKINGHORSE TERR A* I N SYSTEM 
EXCH. CAT. MEQ/lOO GM 

C/N RATIO PPM ""HcT C.E.C 
MEQ/lOO 

BASE SAT 
DRY MOIST XS XSI XC 5-0 LFH 010-000 3.9 91 .0 52.80 0 .92 57. 4 124 20.00 3.87 0. 0 1 .50 68. 00 37.5 5- 1 AE 000-012 s- 2" DTG" 012-04 6"" I ."1~" 0.-66 0 • 07 "" 9; 4 005' """ 8.50 4.87 0 . 0 0.40 "~ "" IS . 50 '""" 89.4"" "10YR63 10YR44" 5-3 C KG 046- » 7.7 I .8 1.03 c .08 12. 9 003 12.62 6. 37 0. 04 0. 35 13. SO 100.0 10YR51 10YR32 4 

"PLOT 6" G L E Y E D " ORTHIC GRAY" LOV1'SOL"" 

S A " 
NO HORIZON SAM. 

OFPTH 
PH 
H2C 

CM. X TOT.C X TOT .N X SIKANNI TERRAIN SYSTEM. 
EXCH. CAT. MEO/100 GM 

C/N RATIO P PPM C .E.C 
MEQ/lOO 

BASE SAT COLOR TEXTURE DRY MOIST XS XSI XC 6- 0 6- 1 6- "Z" 6- 3 LFH AE ""BT"" CGJ ( CM. ) 010-000 000-0 14 "01 4~0 50~ 063- • 
3.7 4. 1 

" " J r r r 
e t . o 2.2 "lTf"" 3.1 

49.90 1.2S 
~0T94~ 

1 .37 0.07 "0.17" 0.15 36.4 202 17. 9 052 ' 5.5 Oil" 12.0 023 15.00 1.00 ""0.25 0.12 
" N X " 3.00 0.0 2.62 0.39 0.04 0.31 "0.29 0. 05 0. 35" 0.33 0.05 0.34 

GM 76.00 13.00 ""16.70" 15.80 27. 1 13.4 
5.6"' 

5.3 
10YR62 10YR42 18 60 20 SIL "V0YRS3 10YR56 2619 53"C~ 10YR41 10YR31 6 39 54 C 

PLOT 9GLEYCO ORTHIC GRAY.LUVISOL SA M 
N O " 

HORIZON SAM. PH 
"DEPTH H 2 0 " 

( C M . ) CM. TOT.C TOT .N 
v — • 

BUCKINGHORSE TERRAIN SYSTEM EXCH. CAT. MEQ/100 GM CA MG NA K C/N "TAT 10 P 
"PPM * 9- 2 9- 3 CKG 

AEJ 000-0 10 OTJG 010-037 4.6 
"77TT 

2.A I .7 
7.7 1.6 

1 . 38 1 .C0~ 0 .06 0 .09 ' 23.0 004 Tl . 1 007"" 7.50 
T2Y50"" 15.7 004 12.25 

2.37 0 .05 0. 20 "3766" 0~."06 0T2S~ 2.47 0.77 0.19 
C.E.C "HEO/lOO" GM 
16.20 

— i " 9 T T c r — 

BASE "SAT" X -62.5 ""33 T6~ 98.6 
COLOR : 

DRY MOIST 
TEXTURE 

XS XSI XC I 0YR53 10YR42 30 40 28 CL TO Y R"5~2 rOYR~4"2 3"4~~2"7~3 6~CC 10YR62 10YR42 22 46 31 CL 
PLOT IT GLEYEO EUTR1C ORUNISOL SA M HOR IZON CHUATSE TERRAIN SYSTEM 

TJTJ- DEPTH 
( C M . ) 

PH 
T r r r r O.M. TOT. 

X x ~ 

TOT .N 
x 

C/N 
"fTATitr 

p . 
-ppvr 

EXCH. CAT. MEQ/lOO GM CA 17- 1 L F 013-006 3.5 e9 . o 51.60 0. 95 54. 3 .58 _18.73_ 2.25 • 17-2 H 0 06-" OOO'-17- 3 AH 000-007 7.6 17.9 10.40 0 . 45 23. 1 38 56.25 8.62 17- 4 I1MKGJ007-049 7.7 0.7 0. 38 0. 03 12. 7 3 4.07 1 . 19 1 7-7 CKG1 040-063 8.0 0.7 0.40 C. 04 10. 0 <! 1 1.62 0.91 17- a CKG2 0o0-089 7.9 2.2 1.29 0 . 09 14. 3 003 12.37 1 .24 CO 
TJT0"2" 

i .7s; 
o.o 0.05 0. 1 1 " e r r 

C.E.C. GM 1 17.00 66. 00 4.40 3.60 
" T T J O -

HASE ~"s"A"f—" X 
_ . I..?. A_ 98.3 1 00 .0 100.0 
TTJCTT 

10YR31 10YR11 10YR52 10YR33 10YR64 10YR43 
XS XSI XC 58 13 23 SCL 7 8 10 10 SL 

I 0 YRS'2-1 0 YR32 5"2 2 7 19 SL * 

••pL0r"2"3Ta.'rvCD""T3rGH'ATJ rC-TJWORl SBC-

SAM 

NO 23- 0 23- 1 "23--2~ 23- 3 23- 4 

HORIZON SAM, DEPTH PH H20 O.M. X TOT.C X 
TOT ,N 

X 

C / N PAT I 0 P PPM EXCH. CAT. MEQ/lOO GM 012-000 000-0 12 LFH 
A HE 

-rjMGX-oT2"-o"3cr OMGJ 030-076 CG 076- + 3.9 et 

, 1 
3.7 ' 4.1 3.8 fv 

49.90 1.76 —079 V 0.32 0.74 
0 ,91 0, 13 "0". TO"" 0 ,06 0. 10 

54.8 110 13.5 020 —V74~01'6 8,7 025 7.4 03 7 
— P S — r n r 3.29 0.0 0.68 0.0 -0.50 " 0.05"" 0.46 0.05 0.34 0.03 

C . E . C . 

MEO/100 GM 
CASE SAT X 1.25 0.20 "0. 17" 0.12 0.16 

124.00 11.3 15.60 13. 1 
—i4V oo T2;3-12.10 12.4 10.00 16.8 

D R" Y XS XSI XC" 10YR52 10YR32 _ _ 
" 10YR6 n o YR4 2 2 5 ~ S T T T 3 - C L 10YR63 10YR42 59 23 16 SL 10YR62 10YR41 39 34 23 L 
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. TERRAIN SYSTEM AFTER VALENTINE (1971) 
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Page 2 
PLOT 36 GLEYEO ORTHIC GRAY LUVISOL 

SAV 
NO HORIZON SAM. PH 

OfP TH H2Q 
CM. TOT.C 
X X 

TOT.N ' 
X 

SIKANNI TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM C/N 

PAT I O 
P PPM 

(CM. ) CA VZ NA X 

36- I LFH OlC-000 3.7 e6.0 49.90 . 0.90 55.4 156 15.00 2.75 0.0 1.87 36- 2 AS 001-005 4.2 3.B 2.20 0.40 5.5 C32 9.50 4,17 0.V 0.72 36- 3 AEGJ 005-023 4.6 4.6 2.67 0.15 17.8 015 6.50 2.10 0.05 0.37 
36- 5 OTG 023-048 5.2 C.9 0.S2 0.06 8.7 004 8.50 3.30 0.03 0.27 
36- 7 CG 046- • 6,3 1.1 0.66 0.04 16.S 005 12,75 4.62 0,07 0.25 

C.E.C. 
MEO/100 

146.00 24.70 16. 20 15.70 20.80 

BASE SAT 
T T R Y 

COLOR 
"HOIST ~XS XSI XC 

13.5 S8.5 55.7 77. 1 85,1 

10YR32 10YR21 10YR62 10YR42 18 31 29 SICL 10YR63 10YR53 33 32 33 CL 10YR52 10YR42 22 35 41 C 

•PLOT 54 PEATY PHASE RE GO HUMIC GLEYSOL 
SAX 
NO 

HOR IZON SAM. 
DEPTH 
(CM,) 

PH 
H20 

CM. 
X TOT.C X 

TOT ,N 
X 

SIKANNI TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM 
CA MG NA K 

C/N 
RATI O 

P 
PPM 

C.E.C. MEQ/100 GM 
OASE 
SAT 
X 

COLOR 
DRY MOIST 

TEXTURE 
XS XSI XC 

54- C OFl 02 1-0 16 3. 7 54. 0 54. SO 1.25 43. 6 78' 26.25 10.75 0. 0 2. 00 87.00 45. 1 
54- 1 OF2 016-010 5. 1 92. 1 53.40 1.16 46. 0 54 8.75 6. 50 0. 0 0. 75 106.00 15.3 
54- 2 OM 010-000 6. 3 92. 1 53.40 0.93 57. 4 014 ' 76.25 15.87 0. 0 0. 0 141.00 65.4 
54- 3 AH 000-015 7. 2 2.6 1.51 0.08 I 8. 9 005 12.50 3.62 0. 05 0. 20 19. 70 83.1 10YR53 54- 4 CKG Oli.- + 7. 8 1.5 0.86 0.07 12. 3 C02 13.00 3.OS 0. 05 0. 35 19.00 86.6 10YR63 

9 63 22 SIL 2 86 10 SI 

PLOT 10 HUM IC ELUVI AT LO GLEYSOL 
SAC 
NO 

HORIZON SAM. 
OLPTH (CM.) 

PH 
H20 CM. 

.. X 

10-
_L0; 10- 2 
10- 3 

LFH 
A HE: 

olo-ooo 
000-026 BTG 

CKG 
026-050 050- • 

5.5 87 
S.81C 

T T 2 OVET 
1 .2 

TOT.C 
X 

SO.SO 6.21 

CHUATS~E_TBRRTrN_SYrTE*( 
EXCH. CAT. MEO/100 GM 
CA MG NA K 

C/N RATIO 
P 

PPM 

~<S7V6~ 0.71 

1 .45 0 .40 
-0T0'4-

34.8 100 47.50 15.5 084 8.37 
- n T 5 ~ 0 r Z 6T03-

8.9 004 1 1.25 

9.67 0.0 
1.89 0.22 

1.25 0.29 
"2T49 0.11 o. rs -

J.eO 0.20 0.25 

C.E.C, 
MEO/100 GM 
138.00 36.00 
16. 40 

DASE SAT X 
42.7 
29. 9 

COLOR 
DRY MOIST 

TEXTURE 
XS XSI XC 

•"V5T6-94.5 
10YR42 10YR21 16 47 3S SICL TT5Y53 2.5̂ 42 56~37 6 " SC » 
2.5YS2 2.5Y32 21 48 29 CL • 

PLOT 18 DEGRADED DYSTRIC ORUNISOL 
SAM HORIZON SAM. PH CM. TOT.C TOT.N 

CHUATSE TERRAIN SYSTEM 

18- I 18- 2 1 8- 3 I 8- « 
J.S—\-H 

LPH ' AC ' UM BMK CK 

OLPTH (CM. ) 
007-000 000-015 01 5-062 062-085 OBS-124 

C/N "TTATTO PPH~ EXCH. CAT. MEO/100 GM 

3.7 92.9 4. 1 1.4 5.2 0.4 7.6 C.3 8.0 0.2 

S3.90 0. 82 0.21 0.19 0. I I 

0 .74 0. 03 0.01 0.01 0.01 

72.8 102 27. 3 003 21.0 054 19.0 006 11. 0 003 

CA 
I 3.00 1.25 1.88 4.50 .00 

MG NA 
3.62 0.0 0.23 0.02 
0.31 0.02 
0.47 0.02 0.33 0,02 

2.37 0.06 0. 09 0.02 0.02 

-WEO/TUT" GM 
158.00 4.50 3. 50 0. 80 0.90 

"SAT 
X 

13.3 34.9 65.5 100.0 100.0 

COLOR TEXTURE 
XS XSI XC 

7.5YR62 10YR42 56 18 25 SCL 
7.5YR53 7.5YR43 73 10 16 SL 
7.5TR53 7.5YR42 96 3 0 S 
10YR62 I0YR52 90 3 5 S 

T a b l e 23 ( c o n t i n u e d ) 



SOIL CHEUICAL AkiAuYSIS (FRAcTloN ibnd\ 

TERRAIN SYSTEM AFTER VALENTINE (1971) 
PLOT 24 ORTHIC HUM0-FE9RICPCD20L (TENT.) 

OOREAL WHITE t ULACK 
SPRUCE ZONE 

SAM 
NC 

HORIZON SAM. 
OLPTH 
( C . M . I 

PH H2U CM. TOT.C 
X X 

TOT.N C/N P 
,t . RATIO PPM 

24- 1 LFH 013-000 • 3. 5 91 .0 52.80 1 . 09 48. 4 096 
2 4 - 2 AE 000-0 10 4. 0 1.3 0.7B 0. 05 15. 6 014 
24- 3 UF 1 010-023 A. 5' 1 .6 0.95 0. 06 15. 8 021 
24- 4 • F2 023-05S 3. 8 0.9 0.50 0. 06 8. 3 008 
24- 6 C 055- + 4 . 7 0. 8 0.46 0. 05 9. 2 022 

EXCH. CAT. MEO/100 GM C.E.C. BASE 
ME 0/100 SAT 

CA MG NA K GM X 
10.00 3.87 0.0 1.37 110.00 14.1 0.37 0.22 0.0 0.12 8.80 6.7 
0.25 0.16 0.04 0.15 9.30 6.4 
,0.50 0.34 0.0 0.17 9.10 11.5 
1.25 0.65 0.0 0.10 9.30 21.8 

Page 3 
COLOR 

10YR71.10YR61 
10YR64 I0YR54 
10YH63 10YR63 
10YR52 10YR42 

XS XSI XC 

32 45 22 L 

PLOT 49 DE GRADED DYSTRIC BRUNISOL 
SAM ' 
NO 

H O R I Z O N " SAM. 
DEPTH 
(CM. ) 

•PH~ 
H20 C_.M; 

X 
"TOT;C"' 

X 
TOT.N X 

CHUATSE TERRAIN SYSTEM 

4 9- C L T H -

49- 1 AE 
49- 2 BM 
49- 3 C 

OoE-OGfl 000-011 01 1-053 053- + 

4.B 87.9 
4.7 2.6 5.6 0.4 
7.0 0.8 

C/N - p ~ - ""EXCH. CAT MEO/100 GM C.E.C. OAS E 
RATIO PPM MEO/100 SAT 

CA MG NA K GM X 
46.8 120 30.00"' S.SO 0 .0 2.37 82.00 46.3 
21 . 9 007 3.50 0.77 0 .03 0. 15 8.40 53.0 
13. 0 003 . 2.75 0.30 0 . 03 0. 12 9.70 33.0 
9.0 006 3.50 0.75 0 .0 0.05 14.20 30.3 

COLOR 
OR V MOIST 

TEXTURE 
XS XSI XC 

51 .CO 1.53 0.26 0.45 

1.86 0.07 
0. 02 0.05 

10YR7I 10YR51 16 43 35 SICL 
10YR64 10YR44 47 19 33 SCL 
10YR53 10YR33 50 37 12 L _« 

PLOT 79 DE GRADED DYSTRIC ORUN1SOL 
SAM 
NO 

79- 1 
79- 2 
79- 3 
79- 4 

HORIZON SAM. PH DEPTH H20 (CM.) 
LFH 
AE 
BM 

CM. TOT.C X X 

010-000 000-0 13 013-053 
053-

3.9 87.1 
4.2 1.3 
.7 1.5 

50.SO 
0.78 
0. 86 
-5T5T" 

TOT.N 
X 

1 .28 0.09 0.07 

C/N 
RATIO 

P 
PPM EXCH. CAT. MEQ/100 GM 

39.5 098 
8.7 008 
12.3 004 T.6 C0~B~ 

12.50 0.75 
L5_0_ -hi 

3.00 O.O 0.35 0.02 0.77 0.02 
1 .62 0.05 

2. 12 0.15 
• 0t3Q 

92.00 
7. 10 
14.20_ 

19.3 
18.0 
1 8.3 

COLOR TEXTURE 
DRY MOIST. XS XSI XC 

10YR71 10YR51 10YR63 10YR43 38 38 23 L 
-15 20 4.4—C_ 10YR63 10YH54 44 21 34 CL 

T a b l e 23 ( c o n t i n u e d ) 



B l a c k Spruce - Moss 
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Black Spruce - Moss 

F i g s . 3k & 35 Above i s Hylocomium splendens, below i s 
P t i l i u m c r i s t a - c a s t r e n s i s which along w i t h Pleurozium s c h r e b e r i , 
c h a r a c t e r i z e the moss l a y e r . 



F i g s . 36 & 37 Above, a moderately w e l l drained Degraded 
D y s t r i c B r u n i s o l . Below, a poorly drained Gleyed O r t h i c Gray 
L u v i s o l e Both s o i l s support the B l a c k Spruce - Moss a s s o c i a t i o n . 
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Plant A s s o c i a t i o n 5 

Black Spruce - Moss 

P t i l i o ( c r i s t a - c a s t r e n s i s ) -
Hylocomio ( s p l e n d e n t i s ) - P l e u r o z i o 

( s c h r e b e r i ) - Piceetum marianae 

B l a c k Spruce - Moss ecosystems are most commonly 
found on s o i l s of v a r i o u s t e x t u r e s that have impeded drainage, 
however, they can be found on moderately w e l l drained s i t e s 
provided the s o i l s are poor i n n u t r i e n t s . On the edatopic 
g r i d , t h i s a s s o c i a t i o n occurs on submesic to subhygric hygrbtopes 
and on o l i g o t r o p h i c to mesotrophic trophotopes. These p l a n t 
communities have only a few p l a n t s p e c i e s , averaging only 7 
species of herbs i n the sample p l o t s . This a s s o c i a t i o n i s 
c h a r a c t e r i z e d as much by the absence of s p e c i e s , u s u a l l y 
o c c u r r i n g on r i c h e r s o i l s , , as by the presence of plants,., 
t o l e r a t i n g poor s o i l s . In a l l cases t h i s community has a 
very w e l l developed moss l a y e r which, along w i t h dense b l a c k 
spruce i n the tree l a y e r , i s the most conspicuous a t t r i b u t e 
of the a s s o c i a t i o n . Mor humus, c h a r a c t e r i s t i c of t h i s s i t e , 
developing e s p e c i a l l y from b l a c k spruce l i t t e r (and decaying 
wood), supports r a p i d establishment of the moss l a y e r . 
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V e g e t a t i o n 

G e n e r a l l y a few t a l l Pinus contorta occur i n the 
l a y e r whereas the main canopy, the A2» i s dominated by 

P i c e a mariana which a l s o dominates i n the A3. S c a t t e r e d 
white spruce, when present, i s c h a r a c t e r i s t i c a l l y i n the A-̂  
and A2 l a y e r s and does not seem to t o l e r a t e a suppressed 
p o s i t i o n under a dense b l a c k spruce canopy (See Table 2 2). 

The shrub l a y e r i s very poorly developed w i t h an 
average cover value of the t o t a l B of only 8%. Apart from 
P i c e a mariana which i s almost always present i n the B^ l a y e r 
(showing greater shade t o l e r a n c e than white spruce), only 
Alnus c r i s p a and Abies l a s i o c a r p a occurred i n more than one 
p l o t . The B2 l a y e r i s c h a r a c t e r i z e d by Ledum groenlandicum. 
g e n e r a l l y w i t h a low species s i g n i f i c a n c e v a l u e . Rosa  
a c i c u l a r i s which i s present i n h a l f the communities examined 
grows very p o o r l y , and g e n e r a l l y with a low species s i g n i f i c a n c e . 
Abies l a s i o c a r p a occurred more f r e q u e n t l y i n the Bg l a y e r than 
did P i c e a mariana. Abies l a s i o c a r p a i s a very shade t o l e r a n t 
species i n the b o r e a l zone. I t i s capable of germinating 
and growing under r e l a t i v e l y dense shade. I t s presence 
i n d i c a t e s that i t could p o s s i b l y become a component of the 
climax community, however, no stands of b l a c k spruce were 
found which were old enough to adequately determine s u c c e s s i o n a l 
development. 
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Cornus canadensis.with an average species s i g n i f i c a n c e 
value of 3.8, was the only species present i n a l l p l o t s . 
Vaccinium v i t i s - i d a e a which was present i n 85$ of the p l o t s 
had a s l i g h t l y higher average species s i g n i f i c a n c e (*f.7). 

Linnaea b o r e a l i s , Geocaulon l i v i d u m , P y r o l a secunda and 
Equisetum s c i r p o i d e s were present i n 1/3 to 1/2 of the 
communities sampled. Of the above, Cornus canadensis, Linnaea  
b o r e a l i s , and P y r o l a secunda are companion s p e c i e s ; Vaccinium  
v i t i s - i d a e a and Geocaulon l i v i d u m are order c h a r a c t e r i s t i c 
species f o r P i c e e t a l i a marianae and Equisetum s c i r p o i d e s i s 
more c h a r a c t e r i s t i c of the Black Spruce - S a l i x m y r t i l l i f o l i a -
a s s o c i a t i o n . The Black Spruce - Moss l a c k s v a s c u l a r species 
which are t r u l y c h a r a c t e r i s t i c of the a s s o c i a t i o n 0 

The moss l a y e r i s very w e l l developed w i t h Pleurozium  
s c h r e b e r i , Hylocomium splendens, and P t i l i u m c r i s t a - c a s t r e n s i s 
always being present w i t h h i g h average species s i g n i f i c a n c e 
values (7.2, 6.9, and 5.2 r e s p e c t i v e l y ) . P e l t i g e r a aphthosa 
was present i n 12 of the 13 p l o t s w i t h an average species 
s i g n i f i c a n c e of 3» J + . I t i s the high constancy and h i g h 
species s i g n i f i c a n e of the above s p e c i e s , w i t h a p o o r l y 
developed herb and shrub l a y e r , which i d e n t i f i e s the B l a c k 
Spruce - Moss a s s o c i a t i o n . In a d d i t i o n t o the above s p e c i e s , 
P e l t i g e r a canina, P. malacea, and P t i l i d i u m pulcherrimum are 
f r e q u e n t l y found i n the moss l a y e r , u s u a l l y w i t h a low species 
s i g n i f i c a n c e . 
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This p l a n t a s s o c i a t i o n i s common throughout the 
b o r e a l f o r e s t of Canada (Knapp, 1965) w i t h s i m i l a r a s s o c i a t i o n s 
being described from A l b e r t a (Raup, 1935 and Moss, 1953) t o 
Newfoundland (Damman, 1964). 

S o i l s 

The Black Spruce - Moss a s s o c i a t i o n occurs on a 
r e l a t i v e l y wide v a r i e t y of s o i l s w i t h Gleyed O r t h i c Gray 
L u v i s o l s and Degraded D y s t r i c B r u n i s o l s being the most common. 
Other s o i l s i n c l u d e Gleyed O r t h i c E u t r i c B r u n i s o l s , Rego 
Humic G l e y s o l s , Humic E l u v i a t e d G l e y s o l s , and Or t h i c Gray 
L u v i s o l s . The e x p l a n a t i o n of t h i s wide v a r i a t i o n of s o i l s 
w i l l f o l l o w . 

A l l the s o i l s examined had very a c i d i c LFH horizons 
w i t h the pH averaging 3*9 (3«5 - 5*5)• The dense carpet of 
fea t h e r mosses (Pleuroziurn, Hylocomium, and P t i l i u m ) c o n t r i b u t e 
to the r e l a t i v e l y t h i c k mor humus c h a r a c t e r i s t i c of t h i s 
a s s o c i a t i o n . 

G e n e r a l l y where t h i s a s s o c i a t i o n occurs on moderately 
w e l l drained s o i l s , s o i l a n a l y s i s i n d i c a t e s the n u t r i t i o n a l 
s t a t u s i s poor. An example would be the s o i l of p l o t 1 
which i s a moderately w e l l drained O r t h i c Gray L u v i s o l which 
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has developed from a f i n e textured t i l l . M o r p h o l o g i c a l l y , 
t h i s s o i l s t r o n g l y resembles a t y p i c a l mesic O r t h i c Gray 
L u v i s o l of the Aspen - White Spruce a s s o c i a t i o n w i t h the 
t e x t u r e or sand, s i l t , and c l a y content being e s s e n t i a l l y 
i d e n t i c a l . The C.E.C. of 11.9 of the Bt of p l o t 1 i s w e l l 
w i t h i n the range of the C.E.C.'s of the mesic O r t h i c Gray 
L u v i s o l s , however, the base s a t u r a t i o n of 10.8$ i n p l o t 1 

i s only 15% of the average value of 70.7% f o r the Bt horizons 
of the mesic Aspen - White Spruce. This low base s a t u r a t i o n 
i n d i c a t e s degradation of the s o i l through p o d z o l i z a t i o n or 
the e f f e c t of a c i d i c parent m a t e r i a l s . C l a r k and Green (1964) 

have discussed s i m i l a r L u v i s o l i c s o i l s developed from a c i d 
parent m a t e r i a l i n the F o r t S t . John area of northeastern 
B r i t i s h Columbia. 

L i k e w i s e , the moderate.ly w e l l drained Degraded 
D y s t r i c B r u n i s o l s (as i n p l o t s 18, *+9, and 79) have r e l a t i v e l y 
low base s a t u r a t i o n s and low amounts of Ca and Mg. This 
appears t o i n d i c a t e that l e a c h i n g of s o i l s i s high under a 
B l a c k Spruce - Moss a s s o c i a t i o n due to the e f f e c t of a c i d humus. 
A d d i t i o n a l l y , ash a n a l y s i s shows that the moss a s s o c i a t i o n ' s 
humus has a very low Ca content. 

The B l a c k Spruce - Moss a s s o c i a t i o n i s more common 
i n r e c e i v i n g p o s i t i o n s where i t i s subject to water movement 
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from upslopes. Due t o the heavy t e x t u r e of the s o i l s i n 
the F o r t Nelson area, seepage waters move very s l o w l y and 
behave more l i k e stagnated water thereby r e s u l t i n g i n slow 
growing t r e e s . In c o n t r a s t , i n more mountainous areas than 
i n the r e g i o n of t h i s study, these seepage waters e f f e c t i v e l y 
i n c rease the n u t r i e n t content of the s o i l s producing h i g h l y 
p r o d u c t i v e f o r e s t s i t e s . P r o v i d i n g seepage water movement 
i s slow and not e x c e s s i v e , the t y p i c a l B l ack Spruce - Moss 
a s s o c i a t i o n develops, however, where more water i s present, 
the B l a c k Spruce - Equisetum s y l v a t i c u m a s s o c i a t i o n , which 
w i l l be discussed next, develops. P l o t 5h represents a 
community and s o i l which has some t r a n s i t i o n a l c h a r a c t e r i s t i c s 
toward t h i s more p o o r l y drained f o r e s t type. V a l e n t i n e (1971) 

has not described any of the s o i l s found under the B l a c k 
Spruce - Moss a s s o c i a t i o n , however, p l o t w i t h a Rego Humic 
G l e y s o l , i s s i m i l a r to h i s Klowee S e r i e s . 

The presence of d i f f e r e n t ecosystems, represented 
by d i f f e r e n t s o i l groups, o c c u r r i n g i n t h i s community, maybe ex
p l a i n e d by the f a c t that t h e s e • h a b i t a t s ' t e n d t o evolve toward the 
c l i m a t i c climax f o r e s t . o f ' t h i s zone, i n which b l a c k spruce 
i s becoming the most common f i n a l t r e e . Wherever t h i c k mor 
humus i s developed ( f r e q u e n t l y from accumulation of decayed 
c o n i f e r o u s wood,, as probably i s the case i n p l o t 17) t h i s 
development appears t o take p l a c e . 
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I f parent s o i l i n f l u e n c e i s diminished by o v e r l a i n 
t h i c k organic l a y e r s , from which mor humus developed, the 
moss and herb l a y e r are dependent upon t h i s type of mor humus. 
This dependency on mor humus c o n d i t i o n s may e f f e c t even the 
shrub and t r e e l a y e r s p r o v i d i n g that such organic hurnus 
horizons are t h i c k (over 10 cm). 

I t should be c l e a r l y explained that such p l o t s as 
17, 54, and 10 belong here only by s i m i l a r i t i e s i n f l o r i s t i c 
s t r u c t u r e , however, presence (and growth), e i t h e r of P i c e a 
glauca or L a r i x l a r i c i n a i n d i c a t e that these p l o t s should be 
considered as environmentally d i s t i n c t . These p l o t s do, 
however, p o i n t out s u c c e s s i o n a l ,trends. 

The f a c t that a c i d mor humus can develop independently 
of the m i n e r a l s u b s t r a t e and the f a c t that i t has developed on 
moderately w e l l drained s o i l s i n d i c a t e s that there i s a poten
t i a l f o r i t s development, even on mesic s i t e s . Once i t has de
veloped on mesic s i t e s , i t appears to degrade the mineral s o i l 
through p o d z o l i z a t i o n as i s i n d i c a t e d by p l o t 1 (Table 2 3 ) . 
B l a c k spruce i s w e l l adapted f o r e x i s t i n g i n moss humus w i t h 
i t s shallow root system growing through t h i s a c i d mor humus. 
Wheetman and Timmer (1967) have pointed out that the f e a t h e r 
moss l a y e r represents the major source of n i t r o g e n t o the 
tr e e s and that f e a t h e r mosses, through t h e i r accumulation of 
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n u t r i e n t s , b u i l d up f e r t i l i t y , p a r t i c u l a r l y on shallow and 
rocky s o i l s . In the Fort Nelson area where the mi n e r a l s o i l s 
are f r e q u e n t l y r i c h and f i n e t e x t u r e d , the development of 
acid mor humus tends to degrade the s o i l . For t h i s reason, 
f a c t o r s such as f i r e which r e l e a s e n u t r i e n t s t i e d up i n organic 
l a y e r s , thereby i n c r e a s i n g the p o t e n t i a l f o r m i n e r a l i z a t i o n 
of organic matter, r e t a r d the development of a c i d mor humus. 
H i s t o r i c a l l y , f i r e i n the b o r e a l f o r e s t s around F o r t Nelson., 
i s one of the major f a c t o r s which have prevented more extensive 
development of a c i d mor humus and b l a c k spruce f o r e s t s i n 
upland s i t e s . 

I t may be concluded that f i r e can be u t i l i z e d as 
an e c o l o g i c a l l y sound t o o l on n u t r i t i o n a l l y r i c h , f i n e 
t e xtured s o i l s , to prevent degradation of f o r e s t s i t e s i n 
the F o r t Nelson area, e s p e c i a l l y i f tree species which c y c l e 
l a r g e amounts of bases are encouraged a f t e r b u r n i n g . Other 
s i t e treatments which favour m i n e r a l i z a t i o n of t h i s mor 
humus can, however, be u t i l i z e d i n l i e u of fire„ 
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PLANT ASSOCIATION 6 

BLACK SPRUCE - EQOISETPU SYLVATICITM 

Hylocomlo (splendentls) - Pleurozio (schreberi) -

Equlseto ( s y l v a t i c i ) - Plceetum marianae 

Characteristic Combination of Species 

Layer Constanta (presence > 60%) 

* c h a r a c t e r i s t i c 
Characteristic 

non - constants } I I 

Tree Picea mariana 

Larix l a r i c i n a 

Betula r e s l n l f e r a 

Shrub Rosa a c i c u l a r i s Salix p y r i f o l l a 
Ledum groenlandicum 

Herb Equisetum s y l v a t i c u m * Ranunculus lapponlcus 
Cornus canadensis 
Vaccinium v i t i s - i d a e a 

Rubus chamaemorus 

Pyrola 3ecunda 

Petasites palmatus* • -

Smllaclna t r l f o l l a 

Equisetum arvense 

Llstera cordata"* 

Moss Pleurozium schreberi Sphagnum subnitens 
Hylocomium splendens Campyllum hlspldulom 
Ptilium c r i s t a - c a s t r e n s i s Cephaloila plenlceps 
Sphagnum girgensohnii Cladonla nemoxyna 
Aulacomnium palustre 

Philonotls f o n t a n a * 

Pohlla nutans 

T a b l e ?k 
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BLACK SPRUCE - EQUISETUM SYLVATICUM 
Hylocomio (splendentis) - Pleurozio (schreberi) -

Equiseto (sylvatici) - Piceetum marianae 

Plot No. 52 29 30 W7 51 

Elevation in M 9̂5 695 6M> 9̂5 W95 
Latitude 58° 33' 58° MD* 58° WO' 58° 33' 58° 32' 
Longitude 122° ho1 123° 38' 123° 37' 122° ̂1» 122° hO* 
Exposure - NE N - ' -

Slope Gradient % 0 ** 12 0 0 

percent coverage 

Total A 75 63 65 27 29 

•h 
10 15 15 6 If 
35 ho h8 8 

A 3 
ho 15 12 7 20 

Total B 17 7 10 78 65 

B l 15 5 3 4- h5 

3 3 8 78 12 

C 27 31 50 28 65 

Dh 86 90 75 95 90 

Dw 1 2 12 + +•• 

Plot Coverage % 
Litter 89 90 76 95 96 

Decaying Wood 3 2 5 + + 
Mineral Soil - . - - — 

Rock - -

Hygrotope Subhygric - Hygric 

Trophotope Mesotrophic Sube trophic 

Parent Material Morainal, Lacustrine 

T a b l e 25 



B L A C K S P R U C E - E Q U I S E T U M S Y L V A T I C U M 

B O R E A L W H I T E C B L A C K S P R U C E Z O N E 
PAGE 1 

P L O T NUMBER | 0 5 2 | 0 2 9 | 0 3 0 | 0 4 7 I 0 5 1 I 1 1 1 1 1 1 I 1 1 1 1 1 I I 

S T N O . S P E C I E S S P E C I E S S I G N I F I C A N C E ANO V I G O R P MS RS 

A l 

A2 

A 3 

B l 

B2 

1 P I C E A M A R I A N A 
2 L A R I X L A R I C I N A 

P I C E A M A R I A N A 
L A R I X L A R I C I N A 

3 B E T U L A R E S I N I F E R A 
A P I N U S C O N T O R T A 

P I C E A M A R I A N A 
L A R I X L A R I C I N A 

P I C E A M A R I A N A 
B E T U L A R E S I N I F E R A 

5 S A L I X P Y R I F O L I A 
6 A L N U S C R I S P A 
7 A B I E S L A S I C C A R P A 
8 P O P U L U S T R E M U L O I D E S 

9 R O S A A C I C U L A R I S 
1 0 L E O U M G R O E N L A N D I C U M 

P I C E A M A R I A N A 
S A L I X P Y R I F O L I A 

11 B E T U L A G L A N D U L O S A 
1 2 V A C C I N I U f U L I G I N O S U M 
13 R I B E S G L A N D U L O S L M 

B E T U L A R E S I N I F E R A 
A B I E S L A S I O C A R P i 
A L N U S C R I S P A 

14 R l f E S T R I S T E 
15 S A L I X A R B U S C U L O I D E S 
16 S A L I X N O V A E - A N G L I A E 
1 7 V I B U R N U M E D U L E 

L A R I X L A R I C I N A 
18 S P I R A E A B E T U L I F O L I A 
19 V A C C I N I U M C A E S P I T O S U M 
20 V A C C I N I U M M E H B R A N A C E U M 

21 E Q U I S E T U M S Y L V A T I C U M 
22 C O R N U S C A N A D E N S I S 
23 V A C C I N I U M V I T I S - I D A E A 
2 4 R U B U S C H A M A E M D R U S 
25 P Y R O L A S E C U N D A 
2 6 P E T A S I T E S P A L M A T U S 

13.215.215.214.21 . I 14.21 . I . 11.214.21 
16.217.217.215.114.21 14.21 . I . I . I . I I . I . 13.21 .1.1 I . I . 12.21 .1.1 
17.215.215.214.115.21 I 1.21 . I . I . I . I 
15.213.II . I* II.II . 11.21 I . I*.21 . I I . 13.213.21 I . 12.21 . I I . I . 11.21 

117.21 , 13.21 , 14.21 
» • I • I 
» I • I 
» I • I 

I 2 . 1 1 1 . 1 1 4 . 2 1 1 . I I 1. 11.212 I . I I . I I . I I . I 11.21 I*.II 

.21 

, I 
11.21 11.21 

I».ll 
I 

18.314, 17.114, I 4.11 4, 13. I*. I3.2I+, 

I . I 
I . I 

I 

I * . 
I 

I 1 .21 I . I I . 1 1 . 2 1 
1 1 . 2 1 . I I . I».II 

I I 1 .21 

I 

I .. I 
I.I I*.II 

I . I 
I . I 
I . I 

14.213.213.215.217.21 
I3.2I5.2I5.2U.2I4.2I 
I 2.214.214.213.214.21 14.214.21 . 13.315.21 I 1.21 . 11.2 I*. I*.2 I 13.21 . 13.21 . 11.11 

1 8 0 . 0 4 . 8 3 - 5 
1 6 0 . 0 3 . 3 1 - 4 

1 1 0 0 . 0 6 . 2 4 - 7 
1 2 0 . 0 2 . 4 4 - 4 
1 2 0 . 0 1 . 5 3 - 3 
1 2 0 . 0 1 . 0 2 - 2 

1 1 0 0 . 0 5 . 6 4 - 7 
J 2 0 . 0 • . 2 1 -1 

I 8 0 . 0 5 . 1 • - 7 
1 6 0 . 0 1 . 9 1 - 3 
1 4 0 . 0 2 . 4 * - 4 
1 4 0 . 0 2 . 2 3 - 3 
1 2 0 . 0 1 . 0 2 - 2 
1 2 0 . 0 • . 2 1 - 1 

1 1 0 0 . 0 3 . 0 1 - 4 
1 8 0 . 0 5 . 2 1 - 8 
1 4 0 . 0 4 . 9 4 - 7 
1 4 0 . 0 2 . 4 + - 4 
1 4 0 . 0 1 . 6 • - 3 
1 4 0 . 0 1 . 6 • - 3 
1 4 0 . 0 • . 4 • -1 
1 4 0 . 0 • . C • -» 
1 2 0 . 0 • . 2 1 -1 
1 2 0 . 0 • . 2 1 -1 
1 2 0 . 0 • . 2 1 -1 
1 2 0 . 0 . . 2 1 -1 
1 2 0 . 0 • . 2 1 -1 
1 2 0 . 0 • . 2 1 - 1 
1 2 0 . 0 * . C 

J 2 0 . 0 • . C 
1 2 0 . 0 * . o 
1 2 0 . 0 • . 0 • -* 

1 1 0 0 . 0 5 . 3 3 - 7 
1 1 0 0 . 0 4 . e • - 5 
1 1 0 0 . 0 4 . 1 2 - 4 
1 8 0 . 0 4 . 4 3 - 5 
1 8 0 . 0 1 . 0 • - 1 
1 6 0 . 0 2 . 4 1 - 3 

ro 
C O 

T a b l e 26 



BLACK SPRUCE - EQUISETUH SYLVATICUH 
BOREAL WHITE C BLACK SPRUCE ZONE 

PAGE 2 

PLOT NUMBER 

ST NO. S P E C I E S 

I 0 5 2 1 0 2 9 1 0 3 0 1 0 4 7 1 0 5 1 I I I I 
S P E C I E S S I G N I F p f S RS 

1 60.0 2.1 1-3 
1 60.0 1. 1 »-2 
1 60.0 1.1 • - 2 
1 4 0 . 0 2.0 2-3 
1 40.0 1.6 • -3 
1 4 0 . 0 • .8 1-1 
1 4 0 . 0 • . 8 1-1 
1 40.0 • .4 • -1 
1 40.0 «.o • - • 
1 40.0 ».C • -• 
1 20.0 2.4 4-4 
1 2 0 . 0 1.0 2-2 
1 20.0 • .2 l - l 
1 20.0 * . 2 1-1 
1 20.0 • . 2 1-1 
1 20.0 • .2 1-1 
1 2 0 . 0 • .2 1-1 
1 20.0 ». 2 1-1 
1 20.0 • .2 1-1 
1 2 0 . 0 • .0 
1 20.0 • .0 
1 20.0 • .0 • - * 
1 20.0 • . 0 + -• 
1 20.0 • .C • - + 
1 20.0 • .c • -• 
1 100.0 6.4 5 - 8 
1100.0 5.6 1-6 
1 6 0 . 0 5.9 7-7 
1 60.0 5. 1 • - 8 
1 6C.0 • .C • - • 
1 60.0 «.C • - T 1 6 0 . 0 • .0 »-• 
1 4 0 . 0 2.4 • -4 
1 4 0 . 0 2.3 3-3 
1 40.0 1.6 • -3 
1 40.0 • .4 • -1 
1 40.0 • .0 • -• 
1 4 0 . 0 • .0 • - • 
1 40.0 • .C 
1 4 0 . 0 «.0 
1 40.0 • .c 
1 40.0 • .0 • - • 
1 40.0 • .0 
1 40.0 ».c • 
1 20.0 2.4 4-4 
1 20.0 2.4 4-4 
1 20.0 * . 2 1-1 
1 2 0 . 0 • .2 l - l 

CANCE AND V GOR 

OH 

27 SMI LAC INA T R I F O L I A 
28 EQUISETUM ARVENSE 
29 L I S T E R A COROATA 
30 CARE X DISPERMA 
31 RANUNCULUS LAPPONICUS 
32 LYCOPOOIUK ANNOTINUM 
33 OXYCOCCUS MICROCARPUS 
34 GOODYERA REPENS 
35 EOUISETUM SCIRPOIOES 
36 HAEENARIA ORBICULATA 
37 LINNAEA BOREALIS 
38 CARE X A Q L A T I L I S 
39 CAREX L O L I A C E A 
40 EMPETRUM NIGRUM 
41 MERTENSIA PANICULATA 
42 M I T E L L A NUOA 
43 MONESES UNI FLORA 
44 PYROLA A S A R I F O L I A 
45 V I C L A R E N I F O L I A 
46 ANOROMEOA P O L I F O L I A 
47 EOUISETUM PRATENSE 
48 ERIOPHORUM BRACHYANTHERUM 
49 GALIL'H DOREALE 
50 GECCAULCN LIVIOUM 
51 RUBUS PUBESCENS 

52 PLEUROZIUM SCHREBERI 
53 HYLOCOMIUM SPLENDENS 
54 P T I L I U M CRISTA-CASTRENSIS 
55 SPHAGNUM G I.RGENSOHN 11 
56 AULACOMNIUM PALUSTRE 
57 PHILONOT.IS FONT ANA 
58 POHLIA NUTANS 
59 CLAOONIA NEMOXYNA • 
60 P E L T I G E R A APHTHOSA 
61 CLAOONIA G R A C I L I S 
62 SPHAGNUM SUBNITENS 
63 C A K P Y L I L M HISPIOULUM 
64 CEPHALOZIA CONNIVENS 
65 C E P H A L O Z I A P L E N I C E P S 
66 CLADONIA CORNUTA 
67 DICRANUM UNOULATUM 
68 P E L T I G E R A CANINA 
69 P E L T I G E R A POLYOACTYLA 
70 TOMENTHYPNUM NIT ENS 
71 CLADINA M I T I S 
72 CLAOINA RANGIFERINA 
73 POLYTRICHUM COMMUNE 
74 S C A P A I A PALUOOSA 

12 

11 
21 
| • 

21 
21 
12 

I 1 
2 I 

I* 
21 

Table 26 ( c o n t i n u e d ) 



BOREAL WHITE C BLACK SPRUCE ZONE 
BLACK SPRUCE - EOUISETUM SYLVATICUM PAGE 3 

PLOT NUMBER 105210291030104710511 1 1 1 1 1 1 I I { | I I I i 
ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR " p MS RS 

75 BRACHYTHECIUH ALBICANS 1 . 1 •• . 1 . 1 . 1 20.0 *.C • - » 
76 BRACHYTHEC IUM REFLEXUM I . I * . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 •. 0 
77 CALL IERGCN COROIFOLIUM 1 •• 1 • 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.C • - . 
78 CALLIERGON STRAMINEUM 1 •. 1 • 1 . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . 1 . 1 . 1 20.0 *.0 
79 CALYPOGE IA SPHAGNI COLA 1 . 1 • I . i*. i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 *.C 
80 CE PHALOZI ELLA SUBDENTATA 1 • 1 • 1 . i+. I . I . i . t . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 • .0 
81 CERATODON PURPLREUS 1 . 1 *. I . I . I . I . I . I . I . I . I . I . I . I . i . I . I . 1 . 1 . 1 20.0 • .0 
82 CINCLIDIUM STYGIUM 1 * • 1 • 1 . I . i . I . i . I . i . I . i . l . i . i . i . i . i . 1 . 1 . 1 20.0 • .C • - • 
83 CLAOONIA GGNECHA I . I . 1 . i+. I . I . I . I . I . I . i . i . I . I . I . I . I . 1 . I . I 20.0 • .0 
84 CLADONIA PLEUROTA I . I . I . I*, I . I . I . I . t . i . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 * . o • - + 
85 CLAOCNIA UNCIALIS I . I . 1 . i+. i . i . i . i . i . i . i . i . i . i . i . I . I . 1 . 1 . 1 20.0 • .0 • -• 
86 DREPANCCLADUS CAPILLIFOLIUS 1 •• 1 . I . i . i . I . I . i . i . i . i . i . i . i . i . I . I . 1 . 1 . 1 20.0 • .0 • -• 
87 DREPANOCLADUS REVOLVENS 1 . 1 *• 1 . I . I . I . I . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 * . c •-• 
88 OREPANOCLACUS UNCINATUS 1 • 1 •. 1 • I . I . i . i . i . i . I . I . i . i . i . I . I . I . 1 . 1 . 1 20.0 • .0 + -• 
89 DREPANOCLADUS VERNICOSUS j *• 1 • 1 -. I . I . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 + .0 • -• 
90 EURHYNCHIUM PULCHELLUM 1 . 1 •• I . I . I . I . I . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 • .0 
91 HERZOGIELLA TURFACEA 1 . 1 •• I . i . i . I . I . i . i . i . i . i . i . I . I . I . I . 1 . 1 . 1 20.0 • .0 
92 LEPIDOZIA REPTANS 1 *• 1 . j . i . i . i . i . i . i . i . I . I . I . I . I . i . i . 1 . 1 . 1 20.0 • .0 
93 LEPTGBRYUM PYR IFCRME 1 . 1 •. I . i . i . i . i . I . I . I . I . I . I . I . I . i . i . 1 . 1 . 1 20.0 * . c 
94 LOPHOZIA ALPESTRIS 1 •. 1 . I . I . I . I . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 • .0 • - • 
95 LOPHOZIA ASCENOENS I . I . I . i . i*. I . I . I . I . I . I . I . I . I . I . i . i . 1 . 1 . 1 20.0 *.C 
96 LOPHOZIA CBTUSA I . I . I , i . i*. i . I . I . i . i . i . i . j . i . I . I . I . 1 . 1 . 1 20.0 * . o 
97 MNIUM SPINULOSUM I . I * . 1 . i . i . I . I . i . I . I . i . i . I . I . i,. I . I . 1 . 1 . 1 20.0 • .0 • - • 
98 MYLI A ANOMALA I . I . 1 . i+. I . I . I . I . I . I . I . i . i . i . i . I . I . 1 . 1 . 1 20.0 «.C • - . 
99 PALUDELLA SCUARROSA I . I . I . t + . i . i . I . I . I . I . I . i . i . i . i . I . I . 1 . 1 . 1 20.0 • .0 » - • 

100 PLAGIOMNIUM CUSPIDATUM f . 1 *• I . i . i . i . i . i . i . i . i . I . I . I . I . I . I . 1 . 1 . 1 20.0 *.C 
101 PLAGIOTHECIUM PILIFERUM 1 •. 1 .. 1 , i . i . i . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 * • c *— V 
102 POL YTRI CHUM STRICTUM I . I . I . I . I * . I . I . I . I . I . I . i . i . i . i . I . I . 1 . 1 . 1 20.0 • .0 
103 PTILIDIUM PULCHERRIMUM 

OW 
PLEUROZIUM SCHREBERI 

1 *• 1 . 1 • i . i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 20.0 * . c * - v 103 PTILIDIUM PULCHERRIMUM 
OW 

PLEUROZIUM SCHREBERI 1 . 12. 13. I . I * . I . I . I . I . i . i . I . I . i . i . i . i . 1 . 1 . 1 60.0 2.C »-3 
104 DICRANUM FUSCESCENS 1 •• 1 . 1 *• i . i*. I . I . i . i . i . i . i . i . i . i . I . I . 1 . 1 . 1 60.0 * . c • -• 

PTILIUM CRISTA-CASTRENSIS 1 . 1 2 . 14. i . i . I . I . i . i . I . I . i . i . i . i . i . i . 1 . 1 . 1 40.0 2:1 2-4 
HYLOCOMIUM SPLENDENS 1 . 11. 13. I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . I 40.0 1. 7 1-3 
PELTIGERA APHTHOSA 1 •• 1 • 1 1. I . I . i . i . i . I . i . i . I . I . i.. I . I « i . 1 . 1 . 1 ' 40.0 *.4 • -1 
CEPHALOZIA CCNNIVENS 1 • • 1 • 1 . I . I * . I . 1 . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 40.0 • .0 • 
CLADONIA GRACILIS 1 •. I . 1 *• I . I . I . I . I . I . I . I . I . I . I . I . i . i . 1 . 1 . 1 40.0 *.C 

105 CLAOCNIA OCHROCHLORA I . I . 1 *• i . i*. i . i . i . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 40.0 * . o • - * DREPANOCLADUS LNCINATUS • | , |+ . I , i . i*. I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 40.0 •.0 • -• 
HERZOGIELLA TURFACEA 1 • • 1 . I . r . i*. i . i . i . i . i . i . i . i . i • i • i • i . 1 . 1 . 1 40.0 * . c • -• 

106 JAMESONIELLA AUTUMNALIS I . I . 1 • • i . i * . i . i . i . i . i . i . i . i . i . I . I . I . 1 . I . I 40.0 • .0 • -* 
LEPIDOZIA REPTANS 1 »• 1 • I . i . i * . I . I . i . i . I . I . I . I . I . I . I . I . 1 . 1 . 1 40.0 • .0 
MNIUM SPINULOSUM , 1 . 1 • • 1 •• I . I . i . i . I . I . I . I . I . I . I . I . i . i . 1 . 1 . 1 40.0 * . c 
PTILIOIUM PULCHERRIMUP I . I . 1 I . I * . I . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 40.0 • .0 
AULACCMN IUM PALUSTRE 1 . 1 *• 1 . I . I . I . I . I . i . i . i . i . i . i . i . I . I . 1 . 1 . 1 20.0 « . c • 

107 BLEPHARCSTOMA TRTCHQPFYLLUM I . I . 1 • i • i*. I . I . i . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 20.0 * . o • -» 
108 CEPHALOZI ELLA OIVARICATA I . I . 1 •• I . I . I . I . I . I . I . i . i . i . I . I . i . j . 1 . 1 . 1 20.0 • -• 
109 CLADON IA FIMBRIATA I . I . I . . 1 . 1 . 1 20.0 » . o • -• 
110 CROSS0CALYX HELLERIANUS I . I . 1 . i . i * . i . i . i . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 20.0 « . c • - • 

T a b l e 26 ( c o n t i n u e d ) 



BLACK SPRUCE - EQUISETUM SYLVATICUM 
BOREAL WHITE C CLACK SPRUCE ZONE 

PAGE 4 

PLOT NUMBER I052I029I030I047I051I 1 1 1 1 1 1 1 1 1 1 I I I I 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

111 OICRANUM TAURICyH 
OICRANUM UNOLLAT/UM 

112 LEPTOGIUM SATURNINUM 
113 LOPHOIIA ELONGATA 
11* LOPHOZIA VENTRICOSA 
115 NEPHROMA HELVETJCUH 

PELTIGERA CANINA 
116 PELTIGERA HORIZONTALS 

PELTIGERA POLYDACTYLA 
117 SCAPANIA UMBROSA 
118 T ETRAPHIS PELLUCIOA 
119 TR1TOMARIA EXSEfTIFORMIS 

I* 

I 2 0 . 0 
I 
I 
I 

I 2 0 . 0 « . 0 •-
0 

2 0 . 0 4.C 4-
2 0 . 0 4.0 4-

4.C 4-
4.0 4-
4.0 4-
4.0 4-
4.0 4-
4.0 4-
4.0 4-

I 2 0 . 0 4.0 4-

2 0 . 0 
I 2 0 . 0 
I 2 0 . 0 
I 2 0 . 0 
I 2 0 . 0 
I 2 0 . 0 

2 0 . 0 

T a b l e 26 ( c o n t i n u e d ) 



f S O I L " CKPMTC7.C -ANAtYGTS -'JFR*CTTON _<ZMH-|-'-" " 
TCf«AIN SYSTEM AF Tt: ft VALE NT 1NF ( I 97 I) 

OOflCAL "WH1 IF (. U L A C K 
SPMUC6 ZONE Page 1 

PLCT " J ' P C A T O i l A l c '•CCC HUMIC CLFYSCL 
c . SAM HORIZON SAM. PH NO DEPTH H2Q 

52-52-52-
OFI 
OF2 

(CM.) 
044-0 37 
037-000 
000- '• 

TOT.C 
X 

TOT.N 
StKANNI TERRAIN SYSTEM 

EXCH. CAT. MEO/100 GM C/N R AT I 0 
P PPM 

"CA h"G NS K 
49.0 110 42.50 10.12 0.0 2.62 
I 6. 9""~"23" '" 14". 25 4 . 87 0.05 0 . 32 ~ 

C.E.C 

PLOT 29" GLEYED "ORTHIC "GRAY'TWTSOU 
SAM 
NO 

HORIZON S A M . 
DEPTH tC.MTT" 

005-000 000-006 -0'0'o-"0'l"0"" 010-016 01 6-057 057-

PH 
H2Q 

CM. TOT.C X X 
TOT.N 

X 
C/N 

R AT I 0 
P PPM EXCH. CAT. MEO/100 GM 

~HG~ 

3.a 92.9 53.90 1.07 50.4 142 3.0 7.3 4.26 0.47 9.1 013 
-379 3.13 2"."19 0V09 24.'3""045" 3.7 3.9 2.23 0.26 8.8 013 3.9 5.4 3.11 0.19 16.4 018 
4.8 1.2 0.69 0.06 11.5 13 

CA 
8.75 1 .50 ~0.75" 1 .75 t .25 5.00 

"NTT 4.25 0.0 1 .50 O.OS "0.55"0.02" 1 .52 0.05 0.97 0.02 3.C5 0.0 

GM 
66.00 
"19.30 

C.E.C. MEU/100 GM 

BASE 
—SAT-

COLOR TEXTUHS 
X 

83.9 
1 00 .0 

BASE 
SAT 

x  

"DRY MOIST XS XSI XC 

"10YR53 10YR32 1 I '53 33 SICL" 

COLOR TEXTURE 
~D~RY"" -HOI ST x s T m c 

2. 62 0. 37 "0.17" 0.47 0.35 0. 27 

145.00 19. 40 
_ 11.00" 9.80 3. 20 10.40 

10.9 20.2 "1 3 . 6" 38.8 31.7 81.0 

7. 5YR40 _7. 5YR20_ 8 39 51 SIC 10YR62 10YR32 2 7 5 2 2 0 SIL 10YRSI 10YR21 21 30 47 C 10YRS1 10YR32 21 42 36 CL 10YR42 10YR32  

PLOT 30 GLEYED ORTHIC GRAY LUVISOL 
SAM NO 

HORIZON SAM. 
OLPTH 
(CM. ) 

PH 
H20 O.M. 

X 
TOT.C X 

TOT .N X 
C/N 

RATIO 
P PPM EXCH. CAT. MEQ/100 GM 

CA MG NA K 

C.E.C. MEQ/100 GM 
OASE 
SAT 
X 

COLOR 
DRY MOIST 

TEXTURE 
XS XSI XC 

30-30-30-" 31-" 30-30-

LFH 006-000 4.3 90.0 52.20 1.01 51.7 288 22.50 AHE 000-005 3.8 5.9 3.42 0.60 5.7 024 3.25 AE 005-019 4.6 1.9 1.09 0.08 13.6 007 3.50 
— 07TVS ITi"4-006 4.00" 0.07 14.1 009 4.75 0.09 11.1 010 5.50 

"BT 0n-T)33-
OTGJ 033-053 
CGJ 003- • 

4.9 
6.6 

Ti"6 0T9T" 1.7 0.99 1.7 1.00 

£.12 0.0 1.-12 134.00 23.8 1.90 0.02 0.95 21.00 29.2 10YR41 10YR21 8 27 64 HC 2.62 0.02 0.22 8.90 71.6 10YR72 10YRS2 5 47 47 SIC "3. 15" 0.02 0". 27 I2i80 5B'."2 10 YR62""T0 YR42 - 13 33 "66' HC'" 
3.05 0.0 0.25 11.30 71.5 10YR52 10YR42 
2.85 0.02 0.25 9.10 94.8 10YRS2 10YR32 14 52 34 SICL 

PLOT 47 TERRIC SPHAGNO-FIBR1SOL 
SAM-
NO 

-HOHIZJN DEPTH (CM.) 
PH 
H20 

CM. 
X -nrr: 

X 
TDT.N 

X 

SIKANNI TERRAIN SYSTEM 
EXCHV"CAT."MEOT'IO0" GM~ 
CA MG NA K 

~ C7N~ RATI O 
— P — PPM "—CVEVCr" MEQ/ 100 GM 

-DA'SE-

SAT X 

— CTjrOH ~ TEXTURE-
DRY MOIST XS XSI XC 

5.CO 0.0 0T5363.00 3S. I 8.50 0.0 0.0 128.00 39.2 3.SO 0.07 0.25 16.40 72.1 
T T = -47-4 7- OF2 CG 

050-014 
014-066 
066-072 

3.9 E4.0 4B.70-

4.8 82.1 47.60 5.1 2.3 1.33 
- o n n son——1.6.25 
1.09 4 3.7 8 41,25 0. 12 11. 1 023 8.00 10YRS2 10YR32 2 43 S4 SIC 

PLOT 51 PEATY PHASE RE GO HUMIC GLEYSOL 
SAM 
NO 

HORIZON SAM. OEPTH (CM. ) 
'5T-
51-
51-

OF2 
AHG 

PH H20 D.M. T O T . C X X 
TOT.N X 

SIKANNI TERRAIN SYSTEM 
— C V N — 
RAT 10 PPM EXCH. CAT, MEO/100 GM' 

CA MG NA K 
C . E . C . MEO/100 GM 

BASE SAT X 

030-000 
000- • 

4,6 92.1 
5.3 6.5 

53,40 3.78 0.S6 0.21 
62.1 058 36.25 8.25 0.0 
18.0 021 13.25 4.22 0,03 

1 ,25 
0.25 

98.00 20.20 
46.9 
07.9 

COLOR TEXTURE 
DRY MOIST XS XSI XC 

10YRS2 10YR22 9 60 29 SICL 

T a b l e 27 



F i g . 38 A. B l a c k Spruce - Equisetum s y l v a t i c u m 
a s s o c i a t i o n on a Peaty Phase Rego Humic G l e y s o l . 



134 
B l a c k Spruce - Equisetum sy]vaticurn 

F i g . 39 Very dense development of Equisetum s y l v a t i c u m 
under a b l a c k spruce canopy w i t h Sphagnum g i r g e n s o h n i i 
dominating the moss l a y e r . 

F i g . ko Accompanying s o i l - Peaty Phase Rego Humic G l e y s o l 
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B l a c k Spruce - Equisetum s y l v a t i c u m 

F i g s . ^1 & k2 
the base of a slope 

A Gleyed O r t h i c Gray L u v i s o l near 
Below, Equisetum s y l v a t i c u m . 
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P l a n t A s s o c i a t i o n 6 

B l a c k Spruce - Equisetum Sylvaticum 

Hylocomio ( s p l e n d e n t i s ) - P l e u r o z i o ( s c h r e b e r i ) -
Equiseto ( s y l v a t i c i ) - Piceetum marianae 

In areas of gentle topography around F o r t Nelson, 
the B l a c k Spruce - Equisetum s y l v a t i c u m a s s o c i a t i o n occurs 
under p o o r l y drained c o n d i t i o n s on almost l e v e l topography 
where there i s c o n s i d e r a b l e movement of water through the 
s o i l . A d d i t i o n a l l y i n more mountainous areas west of F o r t 
Nelson, t h i s a s s o c i a t i o n can develop on Gleyed O r t h i c Gray 
L u v i s o l s at the base of slopes where i t shows some a f f i n i t i e s 
to the B l a c k Spruce - Moss a s s o c i a t i o n . This a s s o c i a t i o n 
occurs b a s i c a l l y on h y g r i c ( r a r e l y subhygric) trophotopes 
and has been judged to occur on submesotrophic to mesotrophic 
trophotopes. 

V e g e t a t i o n 

The t r e e l a y e r i s dominated by b l a c k spruce and 
i n areas where the s o i l s are g l e y s o l i c or organic, L a r i x  
l a r i c i n a i s a d d i t i o n a l l y present. Generally P i c e a mariana 
i s the dominant species i n the shrub l a y e r which i n d i c a t e s 
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i t i s a climax s p e c i e s . 

Rosa a c i c u l a r i s , w i t h an average species s i g n i f i c a n c e 
of 3-0, i s the only species present i n the B 2 i n a l l sample 
p l o t s . Ledum groenlandicum, which i s g e n e r a l l y associated 
w i t h poor s i t e s , was the only other constant dominant i n 
t h i s l a y e r . 

In a l l cases Equisetum sy l v a t i c u m was a dominant 
i n the herb l a y e r w i t h an average species s i g n i f i c a n c e of 
5.3. Cornus canadensis, a companion species and Vaccinium  
v i t i s - i d a e a , a c h a r a c t e r i s t i c order species of P i c e e t a l i a 
marianae were both dominant constants. . Rubus chamaemorus, 
which was present i n f o u r of the f i v e communities sampled, 
i n d i c a t e s the a f f i n i t i e s t h i s a s s o c i a t i o n has towards the 
high moor B l a c k Spruce - Sphagnum fuscum a s s o c i a t i o n . 
P e t a s i t e s palmatus, a c h a r a c t e r i s t i c s p e c i e s , which i s 
g e n e r a l l y a s s o c i a t e d w i t h seepage water was a l s o f r e q u e n t l y 
encountered i n t h i s a s s o c i a t i o n . Equisetum arvense and 
L i s t e r a cordata are g e n e r a l l y a s s o c i a t e d w i t h moist s i t u a t i o n s 
v/hich are mesotrophic. Jeglum (1971) placed both Equisetum  
arvense and P e t a s i t e s palmatus i n a mesotrophic n u t r i t i o n a l 
c l a s s f o r the Candle Lake area of Saskatchewan. 
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Pleurozium s c h r e b e r i and Hylocomlum splendens were 
the most frequent dominant mosses w i t h average species s i g n i f 
icances of 6.*+ and $.6 r e s p e c t i v e l y . P t i l i u m c r i s t a - c a s t r e n s i s 
was a l s o o f t e n a"dominant moss W i t h hi g h average s p e c i e s 
s i g n i f i c a n c e s . Sphagnum g i r g e n s o h n i i was present i n 3 of 
the 5 p l o t s , once w i t h a species s i g n i f i c a n c e of 8. T h i s 
Sphagnum can withstand dense shade and i n c e r t a i n cases can . 
expand under a b l a c k spruce canopy. Aulacommium p a l u s t r e , 
although w i t h a very low coverage v a l u e , was a l s o present 
i n 3 of the 5 p l o t s . This species i s again more c h a r a c t e r i s t i c 
of bog a s s o c i a t i o n s . The v e g e t a t i o n of the B l a c k Spruce -
Equisetum s y l v a t i c u m a s s o c i a t i o n shows a f f i n i t i e s towards 
the B l a c k Spruce - Moss a s s o c i a t i o n , e s p e c i a l l y through 
the moss l a y e r as w e l l as towards bog s p e c i e s . Some s p e c i e s , 
however, are present which i n d i c a t e at l e a s t m i l d l y minero-
t r o p h i c waters. 

S o i l s 

The s o i l s of the Black Spruce - Equisetum s y l v a t i c u m 
a s s o c i a t i o n range from i m p e r f e c t l y drained t o v e r y p o o r l y 
d r a i n e d . The very p o o r l y drained s o i l s were peaty phases 
of Rego Humic G l e y s o l s , however, one s o i l had s u f f i c i e n t l y 
t h i c k peat t o be c l a s s i f i e d as a T e r r i c S p h a g n o - F i b r i s o l 
[]a T e r r i c F i b r i s o l according to the System of S o i l C l a s s -
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i f i c a t i o n For Canada (1970)] • Even though t h i c k accumulations 
of peat were present on the m i n e r a l s o i l , s u f f i c i e n t water 
movement was present to give these s o i l s a submesotrophic 
n u t r i e n t s t a t u s . 

The C-leyed O r t h i c Gray L u v i s o l s which occur near 
the base of r e l a t i v e l y steep slopes a l s o are s u b j e c t to 
seepage water which appears to have s u f f i c i e n t movement t o 
prevent the development of B l a c k Spruce - Moss a s s o c i a t i o n s . 
This l a t t e r a s s o c i a t i o n f r e q u e n t l y develops i n e q u i v a l e n t 
t o p o g r a p h i c a l p o s i t i o n s i n more gentle t e r r a i n where water 
movement i s much slower. The two types of s o i l s of the B l a c k 
Spruce - Equisetum s y l v a t i c u m a s s o c i a t i o n ( b a s i c a l l y the Gleyed 
O r t h i c Gray L u v i s o l s and the G l e y s o l s ) support s i m i l a r species of 
v e g e t a t i o n but must be treated as d i f f e r e n t ecosystems types since 
the s o i l s are d i f f e r e n t . 

A l l i a n c e h Aulacomnio ( p a l u s t r i s ) - S a l i c o 
( m y r t i l l i f o l i a e ) - P i c e i o n marianae Annas et K r a j i n a 

This a l l i a n c e has only one p l a n t a s s o c i a t i o n i n 
the area of t h i s study. I t s v e g e t a t i o n and environmental 
c h a r a c t e r i s t i c s are, t h e r e f o r e , i d e n t i c a l w i t h those of 
p l a n t a s s o c i a t i o n no. 7. This a l l i a n c e was not reported 
i n the Sub-Boreal Spruce Zone by Revel (1972) or by V/ali 



and K r a j i n a (1973) and has not been observed i n the Sub-
B o r e a l Zone ( K r a j i n a , pers. comm.)0 



PLA57 ASSOCIATION 7 

BUCK SPRUCE - SAtEX VYRTIItlFOTIA - APLACOVNIUM 

Aulacomnio ( p a l u s t r i s ) - Toicenthypno ( n i t e n t i s ) -
E q u i s e t o ( s c l r p o l d l s ) « Ledo ( g r o e n l a n d i c i ) - S a l i c o 

( n y r t i l l i f o l l a e ) - H ano-P i c e • turn marianae 

C h a r a c t e r i s t i c Combination of Species 

Layer Constants (presence > € C < ) 
"* c h a r a c t e r i s t i c 

C h a r a c t e r i s t i c 
non - constants > I I 

Shrub 

P i c e a mariana 

Ledum groenland icum 
S a l i x novae-angliae ^ 
S a l t x a r b u s c u l o l d e s ' * 

S a l t i m y r t i l l l f o l i a ^ 
Vaccinium v i t i s - l d a e a ' 
Equisetum s c i r p o l d e s * 
Equisetum arvense 
P e d i c u l a r i s l a b r a d o r i c a * 
E p l l o b l u a a n g u s t l f o l i c a 
A r c t o s t a p h y l o s r u b r a * 
Rabus pubescens 
U e r t e n s l a p a n i c u l a t a 
Seneclo lugens * 
Cornus canadensis 
Oxycoccus mlcrocarpus 
Carex d l o i c a 
Geocaulon l i v l d u m 
P e t a s i t e s palmatus 
P a r n a s s l a p a l u s t r i s 
A c h i l l e a m i l l e f o l i u m 
Linnaea b o r e a l i s 
S m l l a c l a a t r I f o l i a 

Aulacoimluni p a l u s t r e * 
Hylocomlua splendens 
Tomenthypnua n i t e n s * 
P e l t i g e r a aphthosa j 

C l a d i n a m l t l s 
C l a d o n l a g r a c i l i s 
C l a d i n a a r b u s c u l a 
Dicranuat u n d u l a t u r a * 
Pleurozium s c h r e b e r i 
C l a d o n l a c o m u t a 
P o h l i a nutans 
P e l t i g e r a p o l y d a c t y l a * 
C e p h a l o z l e l l a subdentata* 
C l a d i n a r a n g l f e r l n a 

V a c c i n l u a u l l g l n o s u a 

Carex vaginata 
Splranthes romanzofflana 
Polemonlua a c u t i f l o r u m 
Carex coneinna 

J a s e s o n l e l l a autumnalls 
P o h l i a sphagnlcola 
Pplytrlchum s t r l c t u m 
Brachythecium salebrosun 
Lophozla obtusa 

T a b l e 28 



I*t2 

BLACK SPRUCE - SALIX MYRTILLIFOLIA - AULACOIWIOM 
Aulacomnio (palustris) - Tomenthypno (nitentls) -

Equiseto ( s c l r p o l d l s ) - Ledo (groenlandici) - Sa l i c o 
( m y r t i l l i f o l i a e ) - Nano - Piceetum marianae 

Plot Ho. ' M+ ••5 88 89 90 91 

Elevation i n M Mto i+i+o >+25 W25 1+25 1+25 
Latitude 58° 38' 58° 38' 58° ho< 58° 'to' 58° 39' 58°l+0' 

Longitude 122° 1+0' 122° 39* 122° W2' 122° hy 122° kO' 122° h2> 
Exposure - . - ' • - - -

Slope Gradient % 0 0 0 0 0 0 

Percent coverage 

To t a l A - - - - - -
H - - - •r - ' 
A2 — - - - -

A3 - - - - — • ~ • 

Tot a l B 75 8o 70 79 67 75 
B l 50 50 13 20 10 
B2 56 60 ho 68 55 68 

C 60 65 72 70 65 63 
Dh 85 92 92 96 95 95 
Dw 5 X 1 - - + 

Plot coverage % 

U t t e r 90 92 92 96 95 95 
Decaying Wood 5 5 3 ' • - • 1 1 
Mineral S o i l • - • - - - -

Rock - ' - - - -

Hygrotope Hygric 

Trophotope Mesotrophic Subeutrophlc 

Parent Material Organic over F l u v i a l 

T a b l e 29 



BOREAL WHITE £ BLACK SPRUCE ZONE 
BLACK SPRUCE - SALIX MYRTILLIFOLIA - AULACOMNIUM PAGE 1 

PLOT NUMBER 1044104510881089109010911 1 1 1 1 1 1 1 1 1 1 1 1 1 
ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

Bl 
I 

Bl 
I PICEA MARIANA 1 7.11 8.11 5.21 5.21 5. 114. 21 . 1 . 1 . 1 . 1 . I . I . I . 1 . 1 . 1 . 1 . 1 . 1100.0 6.2 4-8 
2 SALIX ARBUSCULOIDES 13.113.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . '1 . 1 . 1 . 1 . I . I . I . I . I . I 33.3 2.1 3-3 3 SALIX NOVAE-ANGLIAE 13.21 . 1 . 12.31 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 33.3 1.7 2-3 4 PICEA GLAUCA I . I . 1 4 . 2 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 16.7 2.2 4-4 5 

B2 
6 
POPULUS BALSAMIFERA I . I . 11.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 16.7 *.C 1-1 5 

B2 
6 LEOUM GRCENLANDICUM 16.318.215.216.216.215.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . 1100.0 6.7 5-8 

SALIX NOVAE-ANGLIAE 14.213. 214.211. 212.212.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1100.0 3.5 1-4 
PICEA MARIANA 15.114.114.21 . 17.1I6.2J . I . I . I . I . I . I . ! . I . I . I . I . I . I 83.3 5.4 4-7 
SALIX ARBUSCULOIDES 1 . 12.211.21 . 12.21*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I 66.7 1.5 *-2 

7 ROSA ACICULARIS 11.113.11 . 1 * . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 50.0 1.6 *-3 8 VACCINIU* ULIGINCSUM 13.213.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 33.3 2.1 3-3 
9 SHEPHERDIA CANADENSIS 1 . I+.2I+.2I . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 33.3 *.C •-• 
10 SALIX GLAUCA 13. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 1.4 3-3 11 ALNUS TENUIFOLIA 12. 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 *.7 2-2 
12 LARIX LARICINA I . I . I . I . I . 11.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I 16.7 *.C 1-1 
13 RIBES GLANOULOSUM 1 1.21 . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 *.0 1-1 
14 SALI X ATHABASCENSIS 1 . 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 •.0 1-1 
15 VIBURNUM EDULE 1 . 11.11 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 •.0 1-1 
16 RIBES HUCSCNIANUM I . I . I*.21 . 1 . 1 . I . I . 1 . 1 . I . I . I . I . I . I . I . I . I . I 16.7 *.c •-• 
17 RIBES LACUSTRE I . I . I * . 2 I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 16.7 • .0 •-• 
18 RI EES OXYACANTHOIDES 1 . 1 . 1 . 1 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 *.C •-• 
19 SALIX BEBBIANA 1 . 1 . 1 . 1 . I * . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 +.0 •-• 
20 SALIX P ED ICELLARIS 1 . 1 . 1 . 1 . 1 . I*. 1 . 1 . 1 . I . I . 1 . 1 . 1 . I . I . I . I . I . I 16.7 *.C •-• 
21 SALIX PLANIFOLI A 1 •. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 •.0 •-+ 
22 VACCINIUM MYRTILLOIDES 1 . 1 . 1 . 1 . 1 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 16.7 • .0 •-• 

C 
23 SALIX MYRTILLIFCLIA 16.214.216.216.217.215.21 . 1 . 1 . 1 . 1 . 1 . 1. 1 . I . I . I . I . I . I 1 0 0 . 0 6.0 4-7 
24 VACCINIUM VITIS-IOAEA 15.215.213.214.213.216.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . 1 . 1100.0 5.2 3-6 
25 EQUISETUM SCIRPCIOES 13.213.213.214.213.213.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 1 0 0 . 0 2.7 3-4 
26 EQUISETUM ARVENSE 12.211.213.213.212.21+.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1100.0 2.6 *-3 
27 PECICULARIS LABRAOORICA 1 1.211. 212.211. 21*. 012. 01 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1100.0 l.E *-2 
28 EPILCBIUM ANGUSTIFOLIUM 1 1.21 2.21 +.21 1.21 1.21*. 21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . 1100.0 1.5 »-2 
29 ARCTOSTAPHYLOS RUBRA 1 . 14.214.214.315.214.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I 83.3 4.5 4-5 
30 RUBUS PUBESCENS 1 . 12.21*.112.212.212.21 . 1 . 1 . I . I . I . - I . I . I . I . I . I . I . I 83.3 2.C *-2 
31 MERTENSIA PANICULATA 1 . 12,211.212.211.21*.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I 83.3 1.6 *-2 
32 SENECIO LUGENS I . I . 14.213.212.212.21 . 1 . 1 . 1 , 1 . 1 . 1 . 1 . I . I . I . I . I . I 66.7 3.0 2-4 
33 CORNUS CANAOENSIS 1 . 14,21*.21*.2l+.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 66.7 2.2 *-4 34 OXYCOCCUS MICROCARPUS I*.21 . 1 . 13.21 1.21 1.21 . I . I . I . I . I . I . ) . I . I . I . I . I . I 66.7 1.7 *-3 35 CAREX OIOICA I . I . 11.212.212.21*. I . I . I . I . I . I . I . I . I . I . I . I . I . I 66.7 1.5 *-2 36 GEOCAULON LIVIOUM 12.211.21+.21 . 1 . 11.21 . 1 . 1 . 1 , 1 . 1 . 1 . 1 . I . I . I . I . I . I 66.7 1.3 *-2 37 PETASITES PALMATUS I . I . 11.212.211.21+.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I 66.7 1.3 *-2 38 PARNASSIA PALUSTRIS 1 . I+.2I2.3I + . 11.21 . l . | . I . I . I . I . I . I . 1 . 1 . .1 . 1 . 1 . 1 66.7 1.1 *-2 39 ACHILLEA HILLEFCLIUM I . I . I * . 11.211.21*.21 . ( . I . I . I . I . I . I . I . I . I . I . I . I 66.7 *.9 *-l 
40 LINNAEA BOREALIS 1 . 11.211.11 . l+.2l*.2l . I . I . I . I . I . I . I . I . I . I . I . I . I 66.7 *.<) *-l 
41 SMILACINA TRIFCLIA I*.11 . 1 . 1 * . I+.2I+.2I . I . I . I . I . I . I . I . I . I . I . I . I . I 66.7 «.l •-• 

- r 

T a b l e 30 
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PLOT •vUMBER 1 0 4 4 1 0 4 5 I O 8 8 I 0 8 9 1 0 9 0 1 0 9 1 1 1 1 1 1 1 I I I ! i i i 
ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E ANO VIGOR p MS RS 

42 CAREX VAGINATA 4.21 . 14. 2 1 . I t . 1 . 1 . 1 . 1 . 1 . I . I . | . | . | . . 1 . 1 . 1 50.0 3. 1 t - 4 
43 M I T E L L A NUDA 1 . . 11.J L I 2 . 21 1.2 . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 50.0 1.2 1-2 
44 VIOLA R E N I F O L I A 1 1.2 1.2 1 . 1 . 1 . . 1 . 1 . 1 50.0 t . e t - 1 
45 SPIRANTHES ROMANZOFFIANA I . . I t . 2 l». I t . 2 . 1 . 1 . I . I . I . I . I . l . l . l . • I . I . I 50.0 t.C t - t 
46 ARCTCSTAPHYLCS UVA-URSI 1 4.3 . 1 . | , 1 t . 2 . I . I . I . I . i . i . i . i . i . i . . 1 . 1 . 1 33.3 2.2 t - 4 
47 CAREX AQUATILIS 1 . . 13.21 . 12.2 . I . I . I . I . I . i . i . I . I . I . • I . I . I 33.3 1.7 2-3 
48 PYROLA ASAR I FOLIA | . . 1*.21 . 11.2 • i . i . i . i . i . I . I . I . I . I . . 1 . 1 . 1 33.3 t . 2 t - 1 
49 PYROLA CHLORANTHA I . . 1 +.< } | 1 1.2 . i . i . i • i . i . i . i . i . i . i . . 1 . 1 . 1 33.3 t . 2 t - 1 
50 PYROLA SECUNDA 1 1.2 . 1 . I . I . • I . I . I 33.3 t . 2 t - 1 
51 CAREX CONCINNA | t . . 1 t . I j . • i . i . I . I . i . i . I . I . I . I . . 1 . 1 . 1 33.3 t.O t - t 
52 POLEMDNILM ACUTIFLQRUM I . • 1 t . 1 t . | . • i . i . i . I . I . I . I . I . I . i . . 1 . 1 . 1 33.3 t.O t - t 
53 FRAGARIA V I R G I N I A N A I . . 1 3.21 . | . • i . i . I . I . I . I . I . I . I . I . . 1 . 1 . 1 16.7 1.4 3-3 
54 CAREX L C L I A C E A I . . 1 . I 1 2.2 • i . i . i • i . i . i . i . i . i . i . . 1 . 1 . 1 16.7 t . 7 2-2 
55 EQUISETUM PALUSTRE I . . 1 . 11. 21 . . i . i . I . I . i . i . I . I . I . I . . 1 . 1 . 1 16.7 t . C 1-1 
56 EQUISETUM PRATENSE I . 1.11 . | , | . • i . i . i . i . I . I . I . I . I . I . . 1 . 1 . 1 16.7 t.O 1-1 
57 P E T A S I TES F R I G I O L S I . . 1 . I , 1 1.2 . i . i . i . i . i . i . i . i . i . i . . 1 . I . 1 16.7 t.O 1-1 
58 RUEUS CHAMAEMORUS 1 1.2 . 1 . I . I . • i . i . I . I . i . i . i . i . i . i . . 1 . 1 . 1 16.7 t.O 1-1 
59 CALAMAGRCSTIS CANADENSIS 1 . t . 1 . I I . . i . i . i . i . i . i . I . I . I . I . . 1 . 1 . 1 16.7 t.O t - t 
60 CAREX AUREA I . . 1 . I °, I t . 2 . I . I . I . I . I . I . I . I . i . i . . 1 . 1 . 1 16.7 t . c t - t 
61 CAREX CISPERMA I . • 1 • I t . 21 . • i . i . I . I . I . I . I . I . i . i . • I . I . I 16.7 t.C t - t 
62 EQUISETUM SYLVATICUM 1 t . 2 . 1 • | , 1 • >' • i . i . i . i . i . i . i . i . I . I . . 1 . 1 . 1 16.7 t.O t - + 
63 HABENARIA OBTUSATA I . . I t . 2 1 . . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 16.7 t. C • - t 
64 

OH 
65 

L I S T E R A COROATA 1 +.21 . 1 . • • 1 • . i . i . i . i . i . i . i . i . i . i . . I . i . ! 16.7 t.O t - • 64 
OH 

65 AULACOMN IUM PALUSTRE 1 1. 4. 18. 13. 18. 8. I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 1 0 0 . 0 7.; 1-6 
66 HYLOCOMIUM SPLENDENS 1 5. 8. 1 5 . 12. 14. 5. 1 . 1 . 1 . 1 . 1 . I . | . | . I . | . . 1 . 1 . 1100.0 5.7 2-8 
67 TOMENTHYPNUM NITENS 1 8. 1. 15. 1 5. 15. 4. I . I . I . I . I . I . I . I . I . I . . 1 . 1 . IICO.O 5. 7 1-8 
68 P E L T I G E R A APHTHOSA 1 3. t . 1 t . 11. 1 1. 4. I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 1 0 0 . 0 2.e t - 4 
69 CLADINA M I T I S 1 1. I t . | t 1 t . 3. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . . 1 . 1 . 1100.0 1.7 t - 3 
70 CLADONIA G R A C I L I S 1 1. 1. 1 . 1 11. t . I . I . I . l . l . l . I . I . I . | . . 1 . 1 . 1100.0 1.0 t - 1 
71 CLADINA ARBUSCULA 1 6. 5. 1 t . | , 11. t . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 8 3.3 4.5 t - 6 
72 OICRANUM UNDLLATUM 1 t . . 11. 11. 14. 4. I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 83.3 3. 1 t - 4 
73 PLEUROZIUM SCHREBERI 1 3. 2. 12. 13. I . 2. I . I . I . I . I . I . I . l . l . l . . 1 . 1 . 1 83.3 2.7 2-3 
74 CLAOCNIA CORNUTA 1 1. 1. 1 . 11, 11. t . i . i . i . i . i . i . i . I . I . I . . 1 . 1 . 1 8 3 .3 1.0 t - 1 
75 POHLIA NUTANS 1 . 1 t . 11. 11. +• i . i . i . I . I . I . I . i . i . i . . 1 . I . I 83.3 t . 3 + -• 
76 P E L T I G E R A POLYOACTYLA 1 1. . 1 . l i . I t . t . I . I . I . I . I . I . I . l . l . l ; . 1 . 1 . 1 66.7 t.<; t-1 
77 C E P H A L 0 Z 1 E L L A SUBDENTATA 1 t . 1 . 11, 1 . t . i . i . i . I . I . I . I . I . I . I . • I . I . I 6 6.7 t . i • - • 
70 C L ACINA RANGIFER INA 1 t . t . 11, I , I . t . I . I . I . I . I . I . I . I . J . I . . 1 . 1 . 1 66.7 t . i • - • 
79 P E L T I G E R A CANINA 1 • 1. 1 . l . I t . t . | . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 50.0 t . 4 *-1 
80 C E P H A L O Z I E L L A OIVARICATA I . . 1 . 11, 1 t . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 50.0 t. C t - t 
81 CLADONIA CHLOROPHAEA 1 *• t . I . l . I . t . I . I . I . I . i . i . i . i . i . i . . 1 . 1 . 1 50.0 t.O t - t 
82 CLAOONIA GONECHA 1 t • 1 • j . 11, . I . I . i . i . I . I . I . I . I . I . . 1 . 1 . 1 50.0 t.O t - t 
83 CLADONIA PLEUROTA 1 . 1 . 1 . 1 t . t . I . I . I . I . I . I . I . I . I . I . • I . I . I 50.0 t . C t - t 
84 DICRANUM ACUTIFCLIUM j , t . I t . 1 , i t . • i . i . I . I . i . i . I . I . I . I . • I . I . I 50.0 t.O t - t 
05 J A M E S O N I E L L A AUTUMNAL IS 1 •. • 1 • 11< 1 . « . I . I . I . I . i . i . j . i . i . i . . 1 . 1 . 1 5 0.0 t.O 
86 POHLIA SPHAGNICOLA 1 •• • 11. | t . I . . I . I . I . I . i . i . i . i . I . I . . 1 . 1 . 1 50.0 t.O t - t 
87 
80 

POLYTRICHUM STRJCTUM 
SPHAGNLM FUSCUH 

1 •• 
' i '. i i ! j ; t . i . i . i . i . i . i . i . i . i . i . . 1 . 1 . 1 5 0.0 

. 1 . 1 . 1 3 3 . 3 
t.O 
1.5 

t-1 
1 - 3 

. 89 SPHAGNUM RUBELLUM 11. • i . i i . i • • I . I . I . i . i . i . i . i . i . i . . 1 . 1 . 1 3 3 . 3 t . 6 1-1 
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PLOT NUMBER I 0 4 4 I 0 4 5 I 0 8 B I 0 8 9 I 0 9 0 I 0 9 1 I 1 1 I I 1 I I I I I 1 I 1 
ST NO. SPECIES SPECIES SIGNIFICANCE ANC VIGOR P MS RS 

90 BRACHYTHEC IUM SALEBROSUM I*. 1 • I*. 1 . 1 • 1 . 1 1 . 1 . 1 . 1 . 1 . 1 • 1 • 1 . 1 . 1 .1.1.1 33 .3 t . C 
91 BRYUM PSEUOOTRICUETRUM 1 I . I*. I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 33 .3 t . O 
92 CAL YPOGE IA SPHAGMCOLA It. I . l . l . l . I * . 1 . 1 . 1 . 1 • 1 . 1 . 1 . I . I . I . I .1.1.1 33 .3 t . C • -t 
93 CAMPYLIUM HISPIOULUM 1*. 1 • 1*. I.I . - I . l . l . l . I . l . l . l . I . I . I . I . 1 . 1 . 1 33 .3 t . O • 

9<V CLAOONIA GRAY I 1 + • 1 . 1 . 1 . I.I*. I . I . I . I . I . I . I . 1. I . I . I .1.1.1 33 .3 t . O t - t 
95 CLAOONIA SUBULATA I*. I . I . I . I*. I . I . I . I . I . I . I . l . l . l . I.I . 1 . 1 . 1 33 .3 t . O t - t 

96 L0PHC2IA OBTUSA It. 1 • It. I . I . I . I . I . I . I . I . I . I . I . I . I . I .1.1.1 33 .3 t . C t - t 

97 PHILONCTIS FONTANA It. I . l . l . l . I t . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 33 .3 t . O • - • 
98 CL AO IN A ALPESTRIS 1 . 1 . 1 . 1 . 11. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 .1.1.1 16 .7 t . C 1-1 
99 SPHAGNLM SUBFULVUM 1 . 1 . 1 . 1 . 1 . 11. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 16.7 t . O 1-1 

100 BLEPHARGSTOMA TRICHOPHYLLUH It. | . | . I . I . I . I . I . I . I . I . I . I . I . 1 . I . 1 .1.1.1 16 .7 t . O t - t 

101 CALL I ERGON RICHARDSONII 11. | . | . 1, | . j . | . | . | . I . I . I . I . I . I .1.1 . 1 . 1 . 1 16 .7 t . O t - t 

102 CEPHALOZIA CCNMVENS 1 .1 .1 .1 . 1 . 1 t. | .|. |. I. I . I. I . |. I. I . | .1.1.1 16 .7 t . O t-t 
103 CERATOOON PURPUREUS | t . I . I . I . I . I . I . I . I . I . I . I . l . l . l . I . I .1.1.1 16 .7 t . C t - t 

104 CETRARIA CUCULLATA l . | t . | . | . | . | . | . | o 1. I . I . I . I . I . I . I . I . 1 . 1 . 1 16 .7 t . C t-t 
105 CLAOONIA FIMBRIATA I t . I . I . 1 , 1 . I . I . I . I . I . I . I . I . I . I . I . I . 1 . I . I 16 .7 t . O t - • 

106 CLACONIA MULTIFORMIS 1 • It. I . I . I . I . I . I . I . I . I . I . I . I . l . l . l .1.1.1 16 .7 t .C • - • 
107 OICRANUM BONJEAN11 | t . | .1. I . I . I . I . I . I. I . Is I . I . 1. 1 . I.I . 1 . 1 . 1 16 .7 t . O • - • 
108 OICRANUM ELONGATUM I . l . l . l . It. I . l . l . l . .1.1 . 1 . 1 . 1. I . I . . 1 . 1 . 1 16 .7 t . O t-t 
109 OICRANUM MUEHLENBECK1I I. 1. I. It. I. 1. I. 1. 1. I. I. I . I . I . I .1.1 . 1 . 1 . 1 16.7 t . C • - . 
110 OREPANOCLADUS PEVCLVENS | t . | . I . I . I . I . I . l . l . l . I . I . 1. | . | . 1. . 1 . 1 . 1 16 .7 t . O • - • 
111 DREPANOCLADUS UNCINATUS | t . I . I . I . I . I . I . I . I . I . I . I . I . I . l . l . l .1.1.1 16 .7 t . C t - t 

112 HERZOGIELLA TURFACEA I t . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 16 .7 t . C 

• — . 113 LOPHOCOLEA HETEROPHYLLA I t . I . I . I . I . I .1 .1.1.1.1 . 1 . 1. I . 1 . I . 1 . 1 . 1 . 1 16 .7 t . O t-. 
114 LOPHOZIA EXCISA I . l . l . l . I.I+. I . I . I . I . I . I . I . I . I . I . I . 1.. 1 . 1 16.7 t . C •—• 
115 LOPHOZIA LONGIOENS | t . | .1. | . I . I . I . I . 1. I . 1. I. 1. I - . I • I . .1.1.1 16.7 t . O , - t 

116 MARCHANTIA POL YMORPHA 1 • 1 .1*. 1 • 1. 1 . 1 .1 • I . 1 .1 .1 . 1. I . I . I • . 1 . 1 . 1 16 .7 t . O t - . 

117 MY L I A ANOMALA I . I . I . I . I . It. I . I . I . I . I . I . l . l . l . I . I .1.1.1 16.7 t . C • - » 
118 08TUSIFCLIUM OBTUSUM I . I . I t . I . l . l . l . l . l . l . I . I . I . I . I . I . . 1 . I . I 16 .7 t . C • - • 
119 SPHAGNUM CAPILLACEUM 1t. I . I . I . | , t . l . l . I . I . I . I . I . | , l , l • 1 . 1 . 1 . 1 16 .7 t . O • - • 
120 SPHAGNUM SUBNITENS It. I . I . I . i . i . I . I . I . I . I . l . l . l . I . I . . 1 . 1 . 1 16 .7 t . C t - t 
121 SPHAGNUM WARNSTORF11 I t . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 , 1 , 1 . . 1 . I . I 16 .7 t . C t - • 

122 SPLACHNUM AMPULLACEUM I . I . I t . I . I . I . I . I . l . l . l . I . I . I . I . I . .1.1.1 16 .7 t . c 
123 STEREOCAULCN TOMENTOSUM I . I t . | . | , | . | , | . I . I . I . i . i . I . I . I . I . . 1 . 1 . 1 16 .7 t.O t-« 
124 

OW 
TRITOMARIA SCITLLA It. |. . 1 . 1 . 1,1 ,1,1 . 1 . 1 . I . I . I . I . I . I . . 1 . I.I 16 .7 t . O • - . 124 

OW 
PELTIGERA POLYOACTYLA I.I . 1 + . I . I . I t . I . I . I . I . I . I . I . I . I . I . .1.1.1 3 3 . 3 t . O t-t 

125 BRACHYTHECIUM ASPERRIMUM i . i . I t . I . I . I . I . I . I . I . I . I . I . I . I . I . .1.1.1 16 .7 t . O t-. 
PELTIGERA APHTHOSA 1 . 1 . i t . 1. 1. | . j . | . | . | . I . I . |. |. | .1 . . 1 . 1 . 1 16 .7 t .C 

t-1 126 PELTIGERA SPURIA i . i . 1 t . I . I . I . I . I . I . I . I . 1 . I . l . l . l . .1.1.1 16 .7 t . O 4-. 
127 PTILIDIUM PULCHERRIMUM It. j . | . | . | . 1 • |. I. I.I • 1 • 1. 1 . 1 . I .1 • .1.1.1 16 .7 t .C •- + 

T a b l e 30 ( c o n t i n u e d ) 



S O I L CHEMICAL AWALV5JI !J I T H A C T i n i r - < 2 H H l TF.HMAIN SVSTLM AFTER VALE NT I NC (19711 
' "PL0r~4"4"""CRYIC~MCST's0L~ • 

BOREAL UHITE I BLACK1 

SPRUCE ZONE P a g e 1 
CHUATSE TERRAIN'SYSTEM 1 

SAM 
NO 
HORIZON SAM. DEPTH I CM. 1 

PH 
H20 CM. 

X TOT.C 
TOT.N 

X 
C/N 

BAT 10 
P 

PPM EXCH. CAT, MEO/100 GM CE.C 
MEO/100 

OASE 
SAT COLOR MOIST "TS XSI XC 44- 1 

44- 2 

' 44 - '3~ 
OF 
OM 
~OHZ" 

000-010 018-042 0V2- V 

.4 92. 5.8 69.0 
53.A 0 51.60 

T>.2 72 Tl *T."BO" 
1 .09 1.20 
"over-

49.0 4B 03.0 012 ~5t.6"014" 27.50 7.75 0.0 73.75 11.07 0.0 "65i00'" 8.2S 0.0" 1 . 0 0 
0 . 0 
"O.O" 

61.00 t13.00 127.50' 
PLOT 4 5 RkflO GLEV5QL CHUATSE TERRAIN SYSTEM EXCH. CAT. MEQ/100 GM " CA" SAM 

NO . 

4 5-
4 5- MORIZON SAM. 

DEPTH 
— . (CVM;-T 

LFH 010-000 
CKGl 000-011 

PH 
H20 

O.M. 
X 
TOT.C 
X 
TOT.N 

X 
C/N 

RATIO 
P 
PPM 

MG " NA -

CK02 C 1 1 -U 1 7 CKG3 017-023 CKG4 0 2 3- • 
•3 R6.C 

6.9 1.2 7.6 7.3 7.6 1 .2 0.6 1.0 
49.90 0.67 
U.6/ 0.35 0.57 

.39 
0 . Ob 0.0/ 0.05 0.06 

35.9 068 
11.2 001 U02 7.0 017 9. 5 023 

28.75 12.00 
rcir 13.50 12.25 

4.00 0.0 3.05 0.0 3.37 0.10 2.52 0.07 2.50 0.0 
2.00 
0.20 0. 25 0.25 0.27 

C.E.C. MEO/100 
' G M ~ 77.00 
8. 60 

OASE 
SAT 

""' x~ 

45.S 
100.0 

COLOR 
""DRY MOI ST" 
10YR53 10YR44 

TEXTURE 
-xIHJsT'xc" " 12.90 1 00.0 HJYH53 10YR33—40 27 31 CL 9.10 100.0 10YR64 10YR43 27 36 33 CL 15.40 97.9 10YR52 10YR42 45- 3 

45- 5 

PLOT ee CRYIC MESISOL CHUATSE TERRAIN. SYSTEM SAV 
NC 

HOR IZON 5T>T. 
DEPTH 
(CM. ) H20 C M . TOT.C x X TOT.N X ' C/-KI RAT I 0 

P 
PPM EXCH. CAT. McO/IOO GM CA MG NA K 77.50 16.00 0.0 0. 50"' 4.75 1.12 0.0 0.10 63.75 14.75 0.0 0.12 6.75 1.52 0.0 0.12 83- "X""'OF ~ 88- 2 CK1 88- 3 OM 8 8-4 CZ 

020-028 023-047 047- • 
_6.4 76.IT 
6.4 1.2 6.5 82.1 6.6 1.6 

"54.10 ' 0.70 47.60 0.95 ~T".TT~" 0.03 0.97 0.05 -39̂7-OTB"' 23.3 00 6 49.1 010 19.0 7 
COLOR TEXTURE DRY MOIST XS XSI XC 

o o . < r 69.5 57.3 83.2 10YR53 10YR34 10YR42 10YR32 88 85 

7 S 
7 LS 

_PL0T; .89_CRjrI.C_ME_SiS0L SAM 
NO 
HORIZON SAM. DEPTH 

(CM.) 
PH 
H20 

TOT.C X TOT «N 
X 

CHUATSE TERRAI N SYSTEM EXCH. CAT. MEQ/100 GM CA MG NA K 

C/N RATIO P PPM 
C.E.C. 

MEO/100 
GM 

BASE SAT 
X 

COLOR TEXTURE DRY MOIST XS XSI *C  89- 0 0^1 89- 1 0F2 89- 2 OM "89-"3 C2— 000-008 008-025 02S-072_ 07Z='0~S0 5.0 90.0 52.20 5.5 92. 1 53.40 6.7 e7.9 bl.00 

PLOT 90 REGC GLEY SOL 
SAM HORIZON SAM. 
NO DEPTH 

90- I 
90- 2 
90- 3 

OF OM 
CG 

(CM.) 000-023 023-037 037- • 
PH 

H20 
CM. TCT.C 

X X 

0 .99 
1.23 
1 .25 

;o9" 
TCT.W 

X 

52.7 72 36.25 14.62 0.0 1.75 115.00 45.9 43.4 66 55.00 15.12 0.0 2.00 125.00 57.8 4C.8 10 88.75 ie.e7 0.0 0.0 142.00 75.9 J3.0 6 12.50~ 3.00 "0.07 0.10 15; 20 100VO~~ "T0YR'42~~r0YR"32" 5 5 I"4 30'~SCC~~ 

C/N RATI O P PPM 

6.2 92. 1 53.40 6.5 91.0 52.80 7.0 3.4 1.97 1 . 32 
0 . 85 
0 . 12 

CHUATSE TERRAIN SYSTEM EXCH. CAT, MEQ/100 GM 
MS"™ 40.5 036 68.75 16.62 0.0 1.25. 62.1 4 73.75 16.37 0.0 0.0 16.4 2 14.00 3.72 0.0 0.10 125.00 136.00 20.50 69.4 66.3 67,2 10YR42 10YR32 

TEXTURE 

PLOT 91 REGO GLEVSUL SAM 
NO 
HORIZON SAM, DEPTH (CM.) PH H20 CM, X TOT.C X 

91- 1 

RHH-
OH C 025-000 0 0 0 - 0 2 1 "CKGl 421-340 

6,8 eo.O 48,70 6.B 1.0 0 . 56 
CKG3 040-

7̂5 - C V 5 -0,5 -0730-0,30 
TOTiN X 
1. 78 
0 ,04 

"CHUATSE TEftRATN~~5"Y's7E"M 
EXCH, CAT. MEO/100 GM 
CA MG NA K 

C/N 
RATIO 

p. 
PPM 

C.E.C. 
MEO/100 

GM 
BASE SAT X 

0. 03 0,03 27, 4 14.0 
" T o n r 

1 0 , 0 

28 76.25 19.75 0.0 
4 ' 5 . 75 1 . 70 0.03 

T T 5 2 0 .05" r o i r 
. 0 0 

12 
12 

2. 35 0. 03 
OTT 5 ^ 0. 17 

76.00 100.0 6.00 95.0 12.40 5A"T2~ 12.40 SS.l 
COLOR DRY MOIST 10YR43 10YR42 

~TD"YR5"6" rOYTTA'*"" 
10YR62 10YR42 

TEXTURE XS XSI XC 81 16 1 LS • "79 10 ID liC *~ 33 54 12 SIL • 
T a b l e 31 



Black Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnlum 

F i g s . 4-3 & kh Above i s a t y p i c a l community. 
Below i s S a l i x m y r t i l l i f o l i a growing w i t h the moss 
Aulacomnium p a l u s t r e . 



1*18 

Black Spruce - S a l i x myrti]1 i f o l i a - Aulacomnium 

F i g s . 5̂ & *+6 The f i g u r e on the lef't shows an 
open stand of b l a c k spruce. The white f l o w e r i s P a r n a s s i a  
p a l u s t r i s . On the r i g h t i s a C r y i c M e s i s o l . The axe i s 
i n f r o z e n peat above the permafrost l a y e r . 



Black Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnium 

F i g s , 4-7 & 4-8 Above, Arctostaphy] os r u b r a , a 
c h a r a c t e r i s t i c species of t h i s a s s o c i a t i o n . Below i s 
Aulacomnium p a l u s t r e , the most dominant moss. This s p e c i e s , 
along w i t h Tomenthypnum n i t e n s , i n d i c a t e t h a t t h i s a s s o c i 
a t i o n i s under the i n f l u e n c e of minerotrophic water. 
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Plant A s s o c i a t i o n 7 

Black Spruce - S a l i x m y r t i l l i f o l i a - Aulacopinium 

Aulacomnio ( p a l u s t r i s ) - Tomenthypno ( n i t e n t i s ) -
Equiseto ( s c i r p o l d i s ) - Ledo ( g r o e n l a n d i c i ) - S a l i c o 

( m y r t i l l i f o l i a e ) - Nano-Piceetum marianae 

In the F o r t Nelson area the Black Spruce - S a l i x  
m y r t i l l i f o l i a - Aulacomnium a s s o c i a t i o n occurs i n bog areas 
(as a low moor) under the i n f l u e n c e of.minerotrophic waters 
on Rego G l e y s o l s or C r y i c M e s i s o l s . This a s s o c i a t i o n i s not 
extensive around Fort Nelson, however, a v a r i a n t of i t i s 
common i n mountainous areas to the west and according t o 
J e f f r e y (1964) i t i s common i n the Mackenzie lowlands i n 
the Northwest T e r r i t o r i e s . When t h i s a s s o c i a t i o n i s proje c t e d 
on the edatopic g r i d , i t occurs on h y g r i c hygrotopes and 
mesotrophic to subeutrophic trophotopes. 

V e g e t a t i o n 

In t h i s p l a n t a s s o c i a t i o n the t r e e l a y e r i s mi s s i n g . 
Black spruce, which i s considered only as a t a l l shrub, i s 
the only constant dominant i n the B j l a y e r . Led urn groenlandicum 
and S a l i x novae-angliae dominate the B0 l a y e r i n a l l communities 
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s a m p l e d . S a l i x m y r t i l l i f o l i a , w h i c h was c o n s i d e r e d t o 

o c c u p y t h e C l a y e r , o c c u r r e d e x c l u s i v e l y i n t h i s p l a n t 

a s s o c i a t i o n w i t h a p r e s e n c e v a l u e o f 100$. O t h e r s p e c i e s 

w h i c h w e r e a l w a y s p r e s e n t i n t h e C l a y e r o f t h e s a m p l e d 

c o m m u n i t i e s a r e V a c c i n i u m y i t i s - i d a e a , E q u i s e t u m s c i r p o i d e s . 

•J?- a r v e n s e , P e d i c u l a r i s l a b r a d o r i c a , and Ep11ob iu rn a n g u s t l f o l i u m . 

I t i s i n t e r e s t i n g t o n o t e t h a t P a r n a s s i a p a l u s t r i s and 

S p i r a n t h e s r o m a n z o f f i a n a w e r e two s p e c i e s w h i c h o c c u r r e d 

e x c l u s i v e l y i n t h i s a s s o c i a t i o n and t h a t A r c t o s t ap hy 1 o s  

r u b r a and S e n e c i o l u g e n s r a r e l y o c c u r r e d i n o t h e r c o m m u n i t i e s . 

A w i d e v a r i e t y o f m o s s e s , l i v e r w o r t s , and l i c h e n s 

w e r e f o u n d on t h e p e a t i n t h i s a s s o c i a t i o n (60 s p e c i e s ) w i t h 

A u l a c o m n i u m p a l u s t r e , H y l o c o m i u m s p l e n d e n s , and Tomen thypnum  

n i t e n s t y p i c a l l y d o m i n a t i n g t h e moss l a y e r . The c o n s t a n c y 

o f T o m e n t h y p n u m n i t e n s e s p e c i a l l y i n d i c a t e s t h e v a l i d i t y o f 

t h i s p l a n t a s s o c i a t i o n . P e l t i g e r a a p h t h o s a and C l a d i n a m i t i s 

w e r e two l i c h e n s p r e s e n t i n a l l t h e c o m m u n i t i e s s a m p l e d . 

C l a d o n i a g r a c i l i s and e s p e c i a l l y C l a d i n a a r b u s c u l a s o m e t i m e s 

had h i g h s p e c i e s s i g n i f i c a n c e v a l u e s w h i c h , a l o n g w i t h 

C l a d o n i a c o r n u t a , P e l t i g e r a p o l y d a c t y l a and t h e p r e v i o u s l y 

m e n t i o n e d l i c h e n s , c o m p r i s e d t h e m a j o r i t y o f t h e l i c h e n 

c o v e r o f t h e s a m p l e d c o m m u n i t i e s . 
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Many species which occur i n t h i s bog a s s o c i a t i o n 
i n d i c a t e the e f f e c t s of minerotrophic waters. These would 
i n c l u d e S a l i x m y r t i l l i f o l i a , Equisetum arvense, Rubus  
pubgscens, Senecio lugens, P e t a s i t e s palmatus, Parnassia  
p a l u s t r i s , and e s p e c i a l l y Tonienthypnum n i t e n s to name a few. 
A d d i t i o n a l l y , even some o l i g o t r o p h i c species such as 
Sphagnum fuscum are o c c a s i o n a l l y present. N u t r i t i o n a l l y , 
the t o t a l v e g e t a t i o n was considered to be from mesotrophic 
to subeutrophic which would conform t o what has been found 
i n other p a r t s of the b o r e a l f o r e s t . In the Mackenzie low
lands J e f f r e y (196*0 descr i b e s a s i m i l a r b l a c k spruce bog 
which he c a l l s a "Black spruce, f l a t s and lower s l o p e s , 
f o r e s t " where the pH of the peat throughout the s o i l p r o f i l e 
ranged from 7.0 - 8.0. In t h i s a s s o c i a t i o n , the two most 
dominant mosses are Hylocomium splendens and Tomenthypnum  
n i t e n s w i t h Aulacomnium p a l u s t r e p l a y i n g a subordinate r o l e . 

S o i l s 

H a l f of the s o i l s found under the Black Spruce -
S a l i x m y r t i l l i f o l i a - Aulacomnium a s s o c i a t i o n are Rego 
Gl e y s o l s without a permafrost l a y e r and the other h a l f are 
C r y i c M e s i s o l s , i n which permafrost l a y e r s occur. The surface 
organic l a y e r s show a co n s i d e r a b l e range of pH's from *f.3 t o 
6.8 which could be expected s i n c e moss species range from 
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Sphagnum fuscum ( o c c u r r i n g r a r e l y ) t o Tomenthypnurn ni t e n s 
( o c c u r r i n g c o n s t a n t l y ) w i t h i n i n d i v i d u a l communities. 
Tomenthypnum n i t e n s i s considered as a c h a r a c t e r i s t i c moss 
of s o i l s w i t h h i g h base s a t u r a t i o n . These s o i l s o r i g i n a t e 
from at l e a s t some calcareous parent m a t e r i a l s . 

The C r y i c Mesisols have t h i c k mesic peat horizons 
where the pH ranges from 5*8 to 6.7. The upper surface of 
permafrost l a y e r s i n the s o i l s of t h i s a s s o c i a t i o n i s 
g e n e r a l l y deeper than i n the Black Spruce - Sphagnum fuscum 
bogs. In ge n e r a l , the organic horizons have r e l a t i v e l y high 
t o t a l n i t r o g e n contents ranging from .97 to 1.78$, however, 
t h i s i s s t i l l s l i g h t l y l e s s than the t o t a l N content of the 
Mesic L u v i s o l i c 1FE (avg. 1.55$). The Rego Gleysols found 
i n the above a s s o c i a t i o n are very s i m i l a r to the Klowee 
S e r i e s of the S i k a n n i T e r r a i n System ( V a l e n t i n e , 1971). 

A l l i a n c e 5 Sphagno ( f u s c i ) - Rubo (chamaemori) 
P i c e i o n marianae Annas et K r a j i n a 

This a l l i a n c e i s r e l a t e d to the order L e d e t a l i a p a l u s t r i s , 
described by Nordhagen (1936), or by Braun Blanquet (19U-8/50, 
c h i e f l y 19^9) or the Sphagnetalia f u s c i described by Tuxen 
(1955). In a narrower sense, such s i m i l a r ecosystems were 
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placed i n an a l l i a n c e termed Sphagnion f u s c i by Braun Blanquet 
(19^8/50, c h i e f l y 19^9) or by Tiixen (1955). In e i t h e r case 
P i c e a mariana cannot p l a y a r o l e i n Europe s i n c e I t does not 
o c c u r t h e r e . 

Because i n the B o r e a l White and Black Spruce zone 
of North America, most of the character species of the 
P i c e e t a l i a marianae are found i n the high moor bogs, 
i t would be d i f f i c u l t t o separate two d i f f e r e n t orders, one of 
them on organic s o i l s of high moor bogs and the other on 
m i n e r a l s o i l s , over which a c i d mor humus i s t h i n . P i c e a  
mariana i s e s p e c i a l l y common i n both of them e n f o r c i n g that 
they should be termed as P i c e e t a l i a marianae. 

This a l l i a n c e and i t s only plant a s s o c i a t i o n are 
missi n g i n the Sub-Boreal Spruce Zone. 
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PUNT'ASSOCIATION 8 

BLACK SPRUCE - SPHAGNUM FUSCTJM 

Sphagno (fusel) - Rubo (chamaemorl) -r 

Oxyccoco (microcarpl) - Ledo 
(groenlandlcl) - Piceetum marianae 

Characteristic Combination of Species 

Layer Constants (presence } 60%) Characteristic 
characteristic non - constants ^ II 

Tree Picea mariana 
Larix laricina 

Shrub Ledum groenlandicum 
Chamaedaphne calyculata 

Herb Vaccinium vitis-idaea Erlophorum vaglnatum 
Rubus chamaemorus 
Oxycoccus mlcrocarpus 
Drosera rotundifolia 
Andromeda pollfolia 

Moss Sphagnum fuscum 
Cladina mitls 
Pleurozium schreberi 
Cladonia cornuta 
Dlcranum undulatum 
Icmadophila ericetorum 
Cladina rangiferina 

if 
Mylla anomala 
Peltigera canlna 
Calypogela sphagnlcola 
Cephalozla connivens 
Cladonia gonecha 
Bylocomium splendens • 

Aulacomnium palustre 
Cetrarla nivalis 
Polytrlchum strictum 

T a b l e 32 
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BLACK SPRUCE - SPHAGNUM FUSCUM 
Sphagno (fusci) - Rubo (chamaemori) -

Oxyccoco (microcarpi) - Ledo 
(groenlandici) - Piceetum marianae 

Plot No. 27 •»f6 93 9h 95 

Elevation in M 380 365 H-25 W25 • V25 

Latitude 58° h6* 58%3' 58° ̂ 2' 58° i*3' 

Longitude 122° *+3 * 122° 38 • 122° h2 • 122° 22' 122° 25" 

Exposure - - - ' - -

Slope Gradient % 0 0 0 0 0 

Percent coverage -

Total A 20 - - 5 -
A l 5 - - -

A 2 
10 - - — 

A 3 
6 — % 

Total B 25 90 72 70 65 

B l + 31 3 lh 15 

B 2 25 78 70 62 55 

C 25 28 19 22 30 

Dh 95 ?0 96 92 90 

Dw +• - -K '+• — 

Plot Coverage % 
Litter 95 96 98 . 98 97 

Decaying Wood 1 - + + 
Mineral Soil - - - - -

.. Rock - -. - — 

Hygrotope Hygric 

Trophotope Oligotrophic 

Parent Material Organic 

T a b l e 33 



BLACK SPHUCE - SPHAGNUM FUSCUM 
BOREAL WHITE t BLACK SPRUCE /ONE 

PAGE 1 

PLOT NUMBER 102710461093109410951 I I 1 1 1 1 1 1 1 1 1 1 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

Al 

A2 

A3 
Bl 

82 

OH 

1 LARIX LARICINA 
2 PICEA MARIANA 
PICEA MARIANA 
LARIX LARICINA 
PICEA MARIANA 
PICEA MARIANA 
LARIX LARICINA 

3 PINUS CONTORTA 
4 SALIX BEB8IANA 
5 LECUM GRCENLANDICUM 

PICEA MARIANA 
6 CHAMAECAPFNE CALYCULATA 

LARIX LARICINA 
7 BETULA GLANDULOSA 
8 SALIX GLAUCA 

SALIX BEB8IANA 
9 VACCINIUM CAESPITOSUM 
10 VACCINIUM VITIS-IDAEA 
11 RUBUS CHAMAEMORUS 
12 OXYCOCCUS MICROCARPUS 
13 DROSERA ROTUNOIFOLIA 
14 ANCROMECA POLIFOLIA 
15 ERIOPHORUM VAGINATUM 
16 SM1LACINA TRIFOLIA 
17 EQUISETUM SYLVATICUM 
18 GECCAULON LI VIOUM 
19 CAREX AQUATILIS 
20 OXYCOCCUS PALUSTRIS 
21 SPHAGNUM FUSCUM 
22 CLADINA MITIS 
23 PLEUROZIUM SCHREBERI 
24 CLAOONIA CORNUTA. 
25 OICRANUM UNOULATUM 
26 ICMADOPHILA ERICETORUM 
27 CLADINA RANGIFERINA 
28 MYLIA ANOMALA 

I 3.11 
13.11 
14.11 . I 
II . I I . I 
14.II . I 
13.116.117 
I . 12.11 
I I . I I . I 
11.21 . I 
18.21 8.21 5 
14.116.117 
I*.213.212 
I l . l l 1 . 1 1 
11.21 . I 
11.21 . I 
l+.21 . I 
I*. I . I 
15.21 
I 1.21 
I 1.21 
I 1.21 
It.21 
I . I 
I . I 
15.21 
11.21 
It.21 
I +.21 

4.21 4 
5.214 
2.21 2 
1.21 + 
1.21 
1.21 
+ .111 

18. 16. 
15. I t . 
I*. 15. 
13. I I . 
I t . I+. 
I . I t . 
13. I t . 
I t . I . 

14.21 . 
II 5.215.1 
I . I . 
I . I . 
I . I . 

21 7.21 7.2 
II 5.11 5.1 
212.21 . 
I I . l i t . 1 

214.216.2 
2I3.2I+.2 
212.212.2 
211.21 . 
It.21 . 
12.21 . 

21 . I . 

I . I * 

15. 
I 5. 
It. 
I 4. 
I t . 
13. 
I t . 
11. 

1 20.0 1.5 3-3 
1 20.0 i . e 3-3 
1 20.0 2.4 4-4 
1 20.0 t . 2 1-1 
1 40.0 3.2 4-4 
1100.0 5.7 3-7 
1 20.0 l.C 2-2 
1 20.0 t.2 1-1 
1 20.0 t.2 1-1 
1100.0 7.7 5-8 
1100.0 5.8 4-7 
1 80.0 2. 2 t-3 
1 80.0 1.2 t-1 
1 20.0 t. 2 1-1 
1 20.0 t.2 1-1 
1 20.0 t.O t - t 
1 20.0 t.C t - t 
1100.0 5.2 4-6 
1100.0 4. 1 t-5 
1100.0 2.2 1-2 
1 80.0 1.2 t-1 
1 60.0 t.5 t-1 
1 40.0 1.2 1-2 
1 40.0 t.4 t-1 
1 20.0 3.4 5-5 
I 20.0 t.2 l - l 
1 20.0 t.O t - t 
1 20.0 t.O t - t 
1100.0 7.5 5-e 
1100.0 5.0 t-5 
1100.0 4.4 t-5 
1100.0 3.1 •-4 
1100.0 + .9 • -1 
1 80.0 3.2 •-4 
1 80.0 1.7 t-3 
1 80.0 • .7 t-1 

T a b l e 3*+ 



BLACK SPRUCE - SPHAGNUM FUSCUM BOREAL WHITE C BLACK SPRUCE ZONE 
PAGE 2 

PLOT NUMBER 10271046109310941 095 I I I I I I I I I I i I I I I 

OW 

NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR p MS RS 

25 PELTIGERA CANINA 1 + . i * • i 4 . 11. I . I . I . I . I . I . I . I . I . I . i . i . i . i . i 80.0 • .7 • -1 30 CALYPOGEIA SPHAGNICOLA 1 4 . j . 1 4 . 1 1 4 . I . I . I . 1. I . I . I . I . I . I . I . I . I . I . I 80.0 + .3 4 - 4 
31 CEPHALOZIA CCNNIVENS 1 •• i . 1 1 1 *• I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 80.0 «.3 4 - 4 
32 CLADONIA GONECHA 1 4 . i 1 1 +. I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 80.0 • .3 
33 HYLOCCMIUM SPLENDENS 1 +<• 13. | . 1* . | . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 60.0 1.6 4-3 
34 AULACOMNIUM PALUSTRE 1 • • 1 *• 1 . 1 4 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 60.0 4.0 4 - 4 
35 CETRARIA NIVALIS | 4 . 1 1 4 . | . | , I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 60.0 .. C 4 - 4 
36 PQLYTRICHUM STRICTUM 1 *• | . I . 1 +0 1 4 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 60.0 • .0 4 - 4 
37 SPHAGNUM SUBFULVUM 14. 1 . 1 . 14. I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 3.2 4-4 
38 SPHAGNUM RECURVUM I . 13. I . 14. | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 2.0 3-4 
39 CLADONIA GRACILIS 1 • . 14. 1 . 1 . 1 . I . I . I . I . I . I . I . . 1 . 1 . I . I . I . I . I . I 40.0 2.4 4-4 
40 SPHAGNUM CAP ILLACEUM I . 11. I . | . 12. I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 1.2 1-2 41 CLADONIA FIMBRIATA 1 4 . 1 1. I . I . 1 a I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.4 4-1 
42 PELTIGERA APHTHOSA 11. 1 I . I . | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.4 4-1 
43 SPHAGNUM MAGELLANICUM I . 1 1. I . 1 +. | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.4 4-1 
44 CEPHALOZIELLA SUBDENTATA 1 . 1 • 1 1 . 1 4 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 • .0 4 - 4 
45 CLAOINA ARBUSCULA | . I . 1 I . 1 4 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.0 4 - 4 
46 CLADONIA PLEUROTA I . 1 4 . j . j . 1 1. I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.0 4 - 4 
47 PELTIGERA POLYOACTYLA 1 4 . 1 I . | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.0 4 - 4 
48 SPHAGNUM SUBNITENS 1 3. 1 . j . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 1. 5 3-3 
49 CLAOINA ALPESTRIS 1 1. 1 . j . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.2 1-1 
50 CLAOONIA UNCIALIS 11. I . | . | . | . 1 • 1 . 1 . 1 . 1 . 1 . 1 a 1 a 1 a 1 . 1 . 1 . 1 . 1 . 1 20.0 4.2 1-1 
51 BARBILOPHOZIA 8ARBATA 1 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.C 4 - 4 
52 BRYUM PSEUDOTRIOUETRUM I . I . I . | . 1 4 , 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1•. 1 . 1 . 1 . 1 . 1 20.0 4.0 4 - 4 
53 CEPHALOZIA MACROSTACHYA 1 4 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
54 CEPHALOZIA PLENICEPS I . I . I . | . 1 4 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.G 4 - 4 
55 CETRARIA VIRIOIS 1 • • 1 . 1 . I . j . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
56 CLADONIA COCCIFERA 1 •• 1 • 1 • I . I • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 20.0 4.0 4 - 4 
57 CLAOCNIA OEFORMIS r . I . I . | . 1 4 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.C 4 - 4 
58 CLADONIA MULTIFORMIS i 1 . 1 . I . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
59 DICRANUM ACUTIFOLIUM i 4 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
60 GEOCALYX GRAVEOLENS i *•• I . 1 . I . | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
61 JAME SONI ELLA AUTL'MNALI S i +. 1 . 1 . I . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
62 LOPHOZIA MARCHICA i +• | . | . | . | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
63 PELTIGERA MALACEA i +. 1 . 1 . j . 1 . 1 • 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 20.0 4.0 4 - 4 
64 POHLIA NUTANS i *» 1 . . 1 . I . I • I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
65 POLYTRICHUM JUNIPERINUM i +• 1 • 1 • 1 ' 1 . I . I . 1 . I . 1 . 1 . I . 1 . I . I . I . I . I . I . I 20.0 4.C • - 4 

PELTIGERA POLYOACTYLA i •• 1 +• | . 1 . 1 a I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40.0 4.C 4 - 4 
CALYPOGEIA SPHAGNICOLA j . 1 I . | . | . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 

66 CEPHALOZIELLA 0IVAR1CATA i . 1 4 , I . 1 . | . l . l . l . l . l . l . l . l . l . l . l . l a l . l . l 20.0 4.0 4 - 4 
CEPHALOZIELLA SUBOENTATA i . | 4 . 1 . 1 . 1 • I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 4 - 4 
JAMESONIELLA AUTUMNAL IS j . 1 * . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20.0 4.0 • - 4 
LOPHOZIA MARCHICA i . 1 4 . I . | . | . l . l . l . l . l . l . l . l . l . l . l . l a l . l . l 20.0 • .0 • - + 

67 PH1L0NCTIS FONT ANA i • 1 *• 1 . 1 • 1 a I . I . I . I . I . I . l . i . I . I . I . I . I . I . I 20.0 4.0 • - 4 
POHLIA NUTANS i . 1 4 . I a I . I a l . l . l . l . l . l . l . l . l . l . l . l a l . l . l 20.0 4.0 4 - 4 
POLYTRICHUM STRICTUM i • 1 •• 1 . 1 . 1 a I . I . I . I . I . I . I . I . I . I . I . I . I . J . I 20.0 4.0 • -• 

T a b l e 3*+ ( c o n t i n u e d ) 



soIL ChEWAL ANALVSIS 
TERRAIN SYSTEM AFTER VALENTINE (19711 

PLOT 46 CRYIC SPHAGNO'-F I OR I S O L " ' " BUCKINGHORSE TERRAIN SYSTEM 

BOREAL WHITE 6 ULACK SPRUCE ZONE Page 1 
SAM 
NO 

HORIZON SAM. 
DEPTH 

PH 
H20 

O.M. 
X 

TOT .C 
X 

TOT .N 
X 

C/N 
RAT 1 O 

P 
PPM EXCH. CAT. MEO/100 GM C.E.C. 

MEO/IOQ 
BASE 
SAT 

46- 1 
46- 2 

OF OFZ 000-0 30 030- *• 3.7 ?9.0 3. 7 90.0 
51 .60 
52. 20 

C .60 
0.70 

86. 0 
66. 9 44 

8 
8.75 1 2.50 3.00 0.0 1.50 0.0 1 .62 

0.0 . 
71.00 84.00 20. 1 1 7-.0 

XS XSI XC 

PLOT 2e SPHAGNO-FIUKISOL 
SAM 
NO 

28- 1 
28- 2 
28- 3 

HORIZON SAM. DEPTH (CM.) 
PH 

H20 
CM. 
X 

OF1 
0F2 
OF3 

TOT.C 
X 

000-016 3.9 91.0 52.eo 
016-035 3.9 92.9 53.90 
03S-052 4.0 92.9 53.90 

TOT.N 
X 

0.46 
0 .54 
0. 75 

BUCKINGHORSE TERRAIN SYSTEM 
C/N 

RAT 10 
P 

PPM EXCH. CAT. MEO/100 GM 
CA MG NA K 

114.a 108 18.75 99.8 026 26.25 71 .9 012 40.bO 
5. 12 0.0 
6.75 0.0 
8.00 0.3 

1 . 12 
0.13 
0.0 

C.E.C. 
MEO/100 GM 
169.00 134.00 98.00 

BASE SAT X 
15.0 24.9 49.6 

COLOR TEXTURE 
DRY MOIST XS XSI XC 

28- 4 T n 052 T 
4.2 SCO 52.20 0 7 o T ~8~2T9 010 36V2S 7. 12 0.0 

PLOT 27 CRYIC 
SAM HORIZON 

SPHAGNO-F1 BR 1SOL 
_PH_ "4 M. TOT.C TOT.N 

BUCKINGHORSE TERRAIN SYSTEM 
C/N P EXCH. CAT. MEO/100 GM OASE 

•QEP TH 
( CM. ) 

27- 15 OF 000-042 
2 7-1 4 OFZ 042-0dl 4. 7 87. 9 51. 00 0. 89 
27- 1 3 OM1 o a i - 0 0 3 5. 3 72. 1 4 1 . 60 0 • 99 
2 7-1 2 OM2 035-101 5. 7 77. 9 45. 20 1 .00 27- 1 7 CQ 10 1- • 6. 9 1 . 3 0. 73 0. 04 

TTATTB—PPTT 

57.3 020 45.00 42.2 008 56.25 
45.2 008 62.50 
18. 2 008 12.00 

5.75 0.0 0.25 
5.87 0.0 0.0 3.87 0.0 0.0 2.35 0.05 0.37 

-HEDyTOiT GM 

68.00 139.50 153.00 
16.30 

75.4 44.7 44.8 9G.6 

ORY MOIST XS XSI XC 

10YP.53 10YR33 14 70 14 SIL * 

PLOT 27 CRYIC SPHAGNO-FI OR ISOL 
SAM 
NU 

27-2 3 
27-23 
27-22 
27-26 

HORIZON SAM. 
m-i'TM 

Of OFZ OM CG 

PH 
t e n 

o o o - o J l 
031-030 038-060 056- • 

CM. 
X 

TOT.C 
X 

4.1 87.9 61.06 
5.6 62.1 47.60 7,". 1 41 .8C 
6.3 2.9 1.70 

TOT.N X 

O.eO 
0 .85 0.79 0.08 

BUCKINGHORSE TERRAIN SYSTEM 
EXCH. CAT. MSO/100 GM 

l A Ml, NA . K 
C/N 
RATIO 

P 
PPM 

85.0 132 22.50 56.0 006 70.00 52. 9 010 65.00 
21.3 016 15.00 

J.37 0.0 7.00 0.0 6.12 0.0 2.32 0.0 

1. 25 0.0 0.0 0. 32 

C.E.C MEU/I 00 UM 
BASE SAT X 

• 74.00 30t0 115.00 67.3 123.00 58.0 13.90 100.0 

COLOR 
OHY. MQ1 ST 

10YR52 10YR33 

TEXTURE 
XS X9| XC 

Table 35 
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B l a c k Spruce - Sphagnum fuscum 

F i g . ^9 R e l a t i v e l y good growth of b l a c k spruce (up t o 
12 m t a l l ) w i t h Sphagnum fuscum over permafrost south of 
F o r t Nelson. 

F i g . 50 A t i g h t l y packed Sphagnum fuscum mound w i t h 
Oxycoccus microcarpus i n f r u i t . 



Black Spruce - Sphagnum fuscum 

161 

F i g . 51 A growing colony of Icmadophila ericetorum 
over a mound of Sphagnum fuscum. Here the v a r i o u s C l a d o n i a 
and C l a d i n a species are not growing on the highest mounds 
but i n troughs between a c t i v e l y growing Sphagnum. 

F i g . 52 An old colony of Icmadophila ericetorum paving 
the way f o r f u r t h e r expansion of l i c h e n s onto a Sphagnum 
mound. 



B l a c k Spruce - Sphagnum fuscum 

162 

F i g s . 53 & 5̂  Above, a C r y i c Sphagno F i b r i s o l . 
Shovels are s i t t i n g on permafrost. Below, the k n i f e , i n the 
bottom of the p i c t u r e , shows the germination p o i n t of the small 
b l a c k spruce. As the Sphagnum mound grows i n h e i g h t , b l a c k 
spruce develops a d v e n t i t i o u s roots on the stem, an adap t a t i o n 
f o r bog c o n d i t i o n s . 
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P l a n t A s s o c i a t i o n 8 

Black Spruce - Sphagnum fuscum 

Sphagno ( f u s c i ) - Rubo (chamaemori) -
Oxyccoco ( m i c r o c a r p i ) - Ledo 

( g r o e n l a n d i c i ) - Piceetum marianae 

The B l a c k Spruce - Sphagnum fuscum a s s o c i a t i o n i s 
the most c h a r a c t e r i s t i c v e g e t a t i o n of plat e a u bogs (sensu 
T a r n o c a i , 197*+) i n the Fort Nelson area. These plateau bogs 
are very common over the poo r l y drained f i n e textured 
m i n e ral parent m a t e r i a l s of the f l a t or gently undulating 
topography of the F o r t Nelson lowlands. Permafrost was 
found under a l l communities examined i n t h i s a s s o c i a t i o n . 
When pr o j e c t e d on the edatopic g r i d the Black Spruce -
Sphagnum fuscum occurs on h y g r i c hygrotopes and on o l i g o t r o p h i c 
to submesotrophic trophotopes (under ombrotrophic c o n d i t i o n s ) . 

Vegetation 

Growth of tre e s i s very poor and of t e n can be 
considered t o reach only shrub s i z e . Picea mariana dominates 
the t r e e and shrub l a y e r s w h i l e , L a r i x l a r i c i n a , although 
g e n e r a l l y present, i s only a minor component. 



C h a r a c t e r i s t i c shrubs, which are a l s o i n d i c a t i v e 
of o l i g o t r o p h i c c o n d i t i o n s , are Ledum groenlandicum and 
Chamaedaphne c a l y c u l a t a . The f i r s t species was present i n 
a l l p l o t s w i t h an average species s i g n i f i c a n c e of 7.7 w h i l e 
Chamaedaphne c a l y c u l a t a , which was present i n 80% of the 
p l o t s , had an average species s i g n i f i c a n c e of 2.2. However, 
Chamaedaphne c a l y c u l a t a occurs as a constant species i n two 
other p l a n t a s s o c i a t i o n s , one belonging to the L a r i c e t a l i a 
L a r i c i n a e and another t o the Sphagno ( m a g e l l a n i c i ) -
S c h e u c h z e r i e t a l i a p a l u s t r i s , i n which i t occurs w i t h i t s 
highest species s i g n i f i c a n c e . Both plant a s s o c i a t i o n s w i l l 
be discussed l a t e r . 

The herb l a y e r , which i s u s u a l l y composed of only 
a few s p e c i e s , has Vaccinium v i t i s - i d a e a . Rub us charnaemorus, 
and Oxycoccus microcarpus c o n s t a n t l y present, the f i r s t two 
w i t h high species s i g n i f i c a n c e v a l u e s . Drosera rotund i f o l i a 
i s g e n e r a l l y present, being e s p e c i a l l y common when very wet 
m i c r o s i t e s are present i n the communities. Andromeda p o l i f o l i a , 
a l s o f r e q u e n t l y present, i s a small shrub, but l i k e Vaccinium  
v i t i s - i d a e a , i s included i n the herb l a y e r . 

The most c h a r a c t e r i s t i c moss of t h i s a s s o c i a t i o n 
i s Sphagnum fuscum which i s the major biomass c o n t r i b u t o r 
towards the buildup of high moors i n the F o r t Nelson area. 
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G e n e r a l l y the surface of these communities c o n s i s t of low 
mounds of Sphagnum fuscum, v a r y i n g i n s i z e but g e n e r a l l y 
30-4-0 cm h i g h . Sphagnum fuscum, being the most o l i g o t r o p h i c 
moss, i s p a r t i c u l a r l y w e l l adapted f o r growing upwards being 
s u p p l i e d mainly by r a i n w a t e r . This i s why Sphagnum fuscum 
can b u i l d mounds, f r e q u e n t l y w e l l above the surface of the 
water t a b l e . The other species of Sphagnum (S. recurvum, 
S. magellariicum, S. subfulvum, and S. subnitens) found i n 
t h i s a s s o c i a t i o n are u s u a l l y never growing on the apex or r a i s e d 
mounds. According t o K r a j i n a ( p e r s . comm.) only S. c a p i l l a c e u m 
may p a r t i c i p a t e i n b u i l d i n g these mounds. The l i v e r w o r t s , 
Calypogeia sphagnicola, and Cephalozia connivens, as w e l l as 
the moss P o l y t r i c h u m s t r i c t u m , are g e n e r a l l y found a s s o c i a t e d 
w i t h Sphagnum fuscum on the mounds. In some areas i t was 
noted that Sphagnum fuscum had grown too high above the 
water t a b l e to maintain s u f f i c i e n t water f o r i t s own growth 
and was replaced by feather mosses, e s p e c i a l l y Pleurozium  
s c h r e b e r i and Hylocomium splendens. In one i n s t a n c e , t h i s 
c o n d i t i o n was found i n a mound i n the order of two meters 
h i g h and resembled a p a l s a mound, however, the w e l l developed 
palsas found i n the Yukon and described from many northern 
areas throughout Canada were not found at F o r t Nelson. 

The development of Sphagnum fuscum i n t o mounds which 

subject the Sphagnum to moisture s t r e s s and subsequent i n -
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v a s i o n by other species i s an i n t e r e s t i n g phenomenon. Sphagnum  
fuscum, which grows i n a very t i g h t l y packed f a s h i o n when i t 
i s i n a r e l a t i v e l y dry p o s i t i o n i s subject t o smothering by 
the l i c h e n Icmadophila ericetorum which can expand over and 
k i l l the Sphagnum, a l l o w i n g i t t o decay. A d d i t i o n a l l y , 
immediately below the surface of a growing colony of Icmadophila, 
the Sphagnum i s more h i g h l y decomposed than; at greater depths. 
This suggests that Icmadophila, through i t s smothering e f f e c t s 
on the l i v i n g c e l l s of Sphagnum fuscum, a d d i t i o n a l l y promotes 
c o n d i t i o n s f o r the decomposition of the Sphagnum. As the 
c o l o n i e s of Icmadophila grow older and expand outwards, the 
older p o r t i o n s d i e , dry out and a l l o w l i c h e n s such as C l a d i n a  
mites, Cladonia cornuta and others to occupy the s i t e . I t 
does not appear that Icmadophila ever expands back over areas 
i t once occupied. Once the Sphagnum has d i e d , the surface 
u s u a l l y becomes very dry (under dry weather c o n d i t i o n s ) 
producing m i c r o s i t e s mainly s u i t a b l e f o r l i c h e n growth. 
A d d i t i o n a l l y , once the Sphagnum has d i e d , i t can subside or 
s i n k due t o compression of the weakened dead c e l l w a l l s . 
This w i l l p a r t i a l l y account f o r depressions to develop. 
The l i v i n g Sphagnum can, however, continue t o grow i n t o 
higher mounds m a i n t a i n i n g s u f f i c i e n t moisture to continue 
growth. The permafrost a l s o grows higher w i t h the i n s u l a t i n g 
e f f e c t of the Sphagnum mounds which can e v e n t u a l l y d r a i n 
enough water i n t o the depressions t o a l l o w Sphagnum subni t e n s , 
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S. subfulvum e t c . to again reinvade l i c h e n s i t e s w h i l e the 
mound tops are subject to i n c r e a s i n g moisture s t r e s s . In 
t h i s manner, m i c r o s i t e mounds and depressions are never at 
dynamic e q u i l i b r i u m but are continuously succeeding each o t h e r . 
T h i s process appears t o be frequent i n the F o r t Nelson a r e a . 
The f o l l o w i n g diagram i l l u s t r a t e s a cross s e c t i o n of one such 
community w i t h a r a t h e r unusually t h i n permafrost l a y e r . 

^ ^ e ^ c e n t " " ^ " x ^ 

/ undecomposed 
Sphagnum 

Lichens ' Of 

Old Undecomposed 
Sphagnum . 

Of ^ ^ ^ ^ 

Permafrost 

Of z 

Om 

Clay M i n e r a l S o i l 

F i g u r e 55 C r o s s - s e c t i o n of a C r y i c F i b r i s o l ( P l o t 27) 
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Lewis and Dowding (1926) describe s i m i l a r peat areas where 
l i c h e n s are i n depressions between Sphagnum mounds i n bogs 
near Edmonton, A l b e r t a , however, they have not mentioned 
the involvement of Icmadophila ericetorum. 

V a r i a t i o n s of the Black Spruce - Sphagnum fuscum 
a s s o c i a t i o n have been described under various names f o r many-
areas throughout the b o r e a l f o r e s t . Equivalent terms are 
as f o l l o w s : "Black Spruce - Peat Moss A s s o c i a t i o n " f o r 
A l b e r t a (conforms i n p a r t ) (Moss, 1953); "Muskeg" f o r 
Saskatchewan (Jeglum, 1972); "Black Spruce - Sphagnum types" 
f o r Manitoba (Tarnocai, 197*0; "Sphagnum fuscum phase of 
the B l a c k Spruce / Lea t h e r - l e a f s i t e type" i n Ontario -
(Jeglum et a l . , 197 *0 ; "Spruce / Sphagnum type" f o r Labrador 
( W i l t o n , 1965). A d d i t i o n a l terms have been used by v a r i o u s 
other authors. 

In the d i s c u s s i o n about the a l l i a n c e Sphagno ( f u s c i ) -
Rubo (chamaemori) - P i c e i o n marianae, i t has been s t r e s s e d 
t h a t European high moors are without any spruce. I t might 
be worth p o i n t i n g out that i n the a r c t i c tundras of North 
America, Sphagnum fuscum i s replaced by Sphagnum lenense 
( K r a j i n a , p e r s . comm.). 
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S o i l s 

The s o i l s of the Black Spruce - Sphagnum fuscum 
a s s o c i a t i o n are s i m i l a r , but not i d e n t i c a l , to s o i l members 
described by V a l e n t i n e (1971) f o r the Klua Complex.which 
occupies extensive areas east of F o r t Nelson. The two 
s o i l s described by V a l e n t i n e , f o r t h i s complex, are C r y i c 
F i b r i c M e sisols and C r y i c F e n n o - F i b r i s o l s and are probably 
the most common s o i l s , however, the area mapped as the 
Klua Complex a d d i t i o n a l l y contains C r y i c Sphagno F i b r i s o l s 
where undecomposed Sphagnum peat i s present to the permafrost 
l a y e r . 

In the s o i l s examined under the Black Spruce -
Sphagnum fuscum a s s o c i a t i o n , permafrost was found at depths 
below 30 - 5.0cm. A l l the s o i l s were c l a s s i f i e d as C r y i c 
Sphagno F i b r i s o l s . Some of the s o i l s examined had Om l a y e r s , 
however, they were e i t h e r i n the permafrost or were too t h i n 
t o a f f e c t the c l a s s i f i c a t i o n . The presence of Om l a y e r s 
or sedge peat at depths, as i n d i c a t e d by V a l e n t i n e , suggests 
that the s o i l s have undergone succession from a p r e v i o u s l y 
r i c h e r n u t r i t i o n a l s t a t e to the present poor n u t r i t i o n a l 
s t a t e . This f i t s w e l l w i t h the c l a s s i c a l e x p l a n a t i o n f o r 
the development of high moor or ombrotrophic peatland (sensu 
S j o r s , 1 9 6 l ) from low moor bogs or f e n s . 
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Only two s o i l s were c h e m i c a l l y a n a l y z e d , however, 

the g e n e r a l c h a r a c t e r i s t i c s of t h e s e C r y i c Sphagno F i b r i s o l s 

can be o u t l i n e d . These s o i l s a re e x t r e m e l y a c i d i c w i t h low . 

N f o r o r g a n i c s o i l s , h i g h C/N r a t i o s , h i g h C.E.C, and low 

base s a t u r a t i o n s . These a r e the c h a r a c t e r i s t i c s e x p e c t e d 

of o m b r o t r o p h i c p e a t l a n d s . R e s u l t s of the a n a l y s i s a r e 

p r e s e n t e d i n T a b l e 3 5 . . 
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ORDER I I I 

L a r i c e t a l i a l a r i c i n a e Annas e t K r a j i n a 

The l a r i c e t a l i a l a r i c i n a e , when p r o j e c t e d on the 

e d a t o p i c g r i d , o c c u p i e s s u b h y g r i c t o h y g r i c h y g r o t o p e s and 

s u b e u t r o p h i c t r o p h o t o p e s . S o i l s a r e r e p r e s e n t e d by m e s i s o l s 

and h u m i s o l s of t h e o r g a n i c o r d e r and by g l e y s o l s from m i n e r a l 

s o i l s . S i n c e t h e . o r d e r , w h i c h has some c l o s e r e l a t i o n s h i p s 

w i t h t h e P i c e e t a l i a m a r i a n a e , c o n t a i n s o n l y one a l l i a n c e 

(no. 6) t h e o r d e r and a l l i a n c e v e g e t a t i o n and e n v i r o n m e n t a l 

c h a r a c t e r i s t i c s a r e t h e same. 

T h i s o r d e r o c c u r s i n t h e S u b - B o r e a l Spruce zone 

but has not been s t u d i e d t h e r e . The L a r i c e t a l i a l a r i c i n a e i s 

w e l l r e p r e s e n t e d i n o t h e r p a r t s of the B o r e a l White and B l a c k 

Spruce zone, as i n E a s t e r n Canada, however, i t s e v a l u a t i o n 

as a h i g h e r s y n s y s t e m a t i c u n i t (as an o r d e r ) i s p r e s e n t e d 

here f o r t h e f i r s t t i m e . T h i s o r d e r , however, has no c o u n t e r 

p a r t i n E u r o p e . 

Order and a l l i a n c e c h a r a c t e r s p e c i e s a r e as f o l l o w s : 

L a r i x l a r i c i n a C arex t e n u i f l o r a 

P y r o l a a s a r i f o l i a Sphagnum c a p i l l a c e u r n 
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Bryum p s e u d o t r i q u e t r u m  

C a l l i e r g i d i u m pseudostramineum  

Plagiomnium r u g i c u m  

C a l l i e r g o n r i c h a r d s o n i i  

Gampylium s t e l l a t u m  

Dicranum acut i f o l l u r a 

There a r e two p l a n t a s s o c i a t i o n s (no. 9 and no. 10) 

b e l o n g i n g t o t h e a l l i a n c e Menyantho ( t r i f o l i a t a e ) - L a r i c i o n 

l a r i c i n a e and o r d e r L a r i c e t a l i a l a r i c i n a e whose d e s c r i p t i o n s 

f o l l o w . 

C a r e x p a u p e r c u l a  

S m i l a c i n a t r i f o l i a  

C a r ex d i o i c a  

C a r e x l e p t a l e a . 

E q u i s e t u m a r v e n s e 

Carex d i s p e r m a  

P o t e n t i l l a p a l u s t r i s 
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PLANT ASSOCIATION 9 

TAMARACK - SWAMP BIRCH - MEKYAKTHES 

Sphagno (capillacei - recurvi) - Menyantho 
(trifoliatae) - Pyrolo (asarifoliae) - Oxyccoco 

(palustris) - Betulo (glandullferae) - Laricetum laricinae 

Characteristic Combination of Species 
(from h plots only) 

Layer Constants (presence > 60%) 

* characteristic 
Characteristic 
non - constants 

Tree Larlz Lariclna 

Shrub ML 

Betula glandullfera Salix pedlcellarls 
Chamaedaphne calyculata 
Ledum groenlandlcua 
Myrica gale 
Picea mariana 

Herb Menyanthes trifoliate Equisetum fluviatlle 
Oxycoocus palustris Habenaria hyperborea 
Pyrola asarlfolia 
Carex paupercula 
Carex dlolca 
Carex aquatllls 
Drosera rotudlfolla 

jit. 

Carex interior 
Smilaclna trifclia 
Vaccinium vitis-idaea 
Utrlcularia intermedia 

•A4V 
Habenaria dilatata 

Moss Sphagnum capillaceum 
Aulacomnium palustre 
Calliergon stramlneum 
Sphagnum recurvnm 
Calliergon glganteum -

Paludella squarrosa 
Drepanocladus revolvens 
Bryum pseudotrlquetruo 
Meesla triquetra* 
Tomenthypnvim nitens 

Table 36 



TAMARACK - SWAMP BIRCH - MENYANTHES 
Sphagno (capillacei - recurvi) - Menyantho 

(trifoliatae) - Pyrolo (asarifoliae) - Oxyccoco 
(palustris) - Betulo (glandullferae) -• Laricetum laricinae 

Plot Ho. 53 76 77 78 

Elevation ln M V30 W30 ^30 

Latitude 58°M-O» 58° Wo 58° 39* 58° hO' 
Longitude 122° 1+3' 122° hh • 122° Mt« 122°Mf« 

Exposure - - - . 

Slope Gradient % 0 0 0 0 
1 

Percent coverage • • • : 

Total A 25 25 16 25 

10 10 5 10 ! 

8 15 7 15 

A3 7 12 7 15 

Total B 85 87 70 90 

B l 7 6 3 7 

B2 80 85 68 87 

C 72 65 68 85 

Dh 88 93 91 87 

Dw 1 + - + 

Plot coverage % 
Litter 97 95 95 

Decaying Wood 1 2 '2 1 

Mineral Soil - - . -

Rock - - — 
Hygrotope Hygric — Subhydric 
Trophotope Subeutrophlc 
Parent Material Organic 

T a b l e 37 



TAMARACK - SWAMP BIRCh - MENYANThFS 
BOREAL WHITE C BLACK SPRUCE ZONE 

PACE 1 

PLOT NUMBER I0531076107710781 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

A l 

82 

C 

1 LARIX LARICINA 14 .214 .214 .214 .21 . 1 . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1100.0 4 .5 4 -4 

LARIX LARICINA 1 4 . 2 1 5 . 2 1 4 . 2 1 5 . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . 1100.0 5. 1 4-5 

LARIX LARICINA 14 .215 .214 .214 .21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 1 0 0 . 0 5.0 4-5 
2 PICEA MARIANA 11.11 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 25 .0 t . 3 l - l 

LARIX LARICINA 12.11 . 1 2 . O i l . 2 1 . 1 . 1 . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 75.0 1.8 1-2 
PICEA MARIANA 12.11 . 1 . 12.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I SO.O 1.6 2-2 

3 BETULA GLANDULIFERA 1 . 14.31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 25 .0 2 .7 4 -4 
4 BETULA RESINIFERA 13.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 25 .0 1.8 3-2 

BETULA GLANOULIFERA 1 7.31 8.31 8.31 8.3 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 1 0 0 . 0 6.2 7-8 
5 CHAMAECAPHNE CALfCULATA 13 .214 .214 .214 .21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . I . 1100.0 4 .3 3-4 

LARIX LARICINA 12 .213 .215 .212 .21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . 1 . 1100.0 4. 2 2-5 
6 LECUM GRCENLANOICUM 1 2.21 1.21 1.2 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 1 0 0 . 0 l . f 1-2 
7 MYRICA GALE 15.210.21 . 17.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 75.0 6 .6 5 -3 

PICEA MARIANA 11.11 . 11.212.21 . 1 . 1 . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 75.0 1.6 1-2 
8 SALIX PEDICELLARJS 1 . 1 . 13.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 25 .0 1.8 3-3 

9 MENYANTHES TRIFOLIATA 18 .315 .316 .218 .31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 1 0 0 . 0 7.5 5- z 
10 OXYCOCCUS PALUSTRIS 14 .314 .313 .213 .31 . I . I . I . I . I . I . ! . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1100.0 4 . 1 3-4 
11 PYROLA ASARI FOLIA 12 .315 .312 .211 .21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . 1 . 1100.C 4 .C 1-5 
12 CAREX PAUPERCULA It. 2 1 4 . 2 1 2 . 2 1 1 . 2 1 . 1 . 1 . I . I . I . I . I . 1 . I . I . I . I . I . I . I 1 0 0 . 0 3.0 t - 4 
13 CAREX OIOICA 12.213.21 . 14.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 75 .0 3 .3 2 -4 
14 CAREX AQUATILIS 1 . 14 .213 .211 .21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 75 .0 3.2 1-4 
15 ORGSERA RQTUNDIFOLIA 1 . 13 .313 .212 .31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 75 .0 2.9 2-3 
It CAREX INTERIOR 1 . 1 3 . 2 1 2 . 2 1 2 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 75 .0 2 .5 2 -3 
17 SHILACINA TRIFOLIA 1 1.21 . 12 .213 .21 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 75 .0 2. 2 1-3 
18 VACCINIUM VIT IS- IOAEA 11.211.21 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 7 5 . 0 1.3 l - l 
19 UTRICULARIA INTERMEDIA It.2 1 1 . 2 1 . 11.21 . 1 . 1 . I . I . I . I . I . I . I . I . l . l . l . I . I 7 5 . 0 1. 1 t - 1 
20 HABENARIA OILATATA 1 . 1 1 . 2 | t . 2 | t . 2 | . 1 . I . I . I . I . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 75 .0 + .8 t - 1 
21 ANDROMEOA PCLIFCLIA It.2 1 . | 6 . 3 l . 1 . 1 . I . I . I . I . I . I . I . I . i . l . l . l . I . I 50 .0 4 . 4 t - 6 
22 CAREX CIANDRA 1 . 13.212.21 . 1 . 1 . I . l . l . l . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 50 .0 2.2 2 -3 
23 CAREX LEPTALEA 1 t . | . | . 13. I . | . | . I . I . I . I . I . I . I . I . I . I . I . I . I 50 .0 1.8 t - 3 
24 EQUISETUM FLUVIATILE I t . | . | 3 . 2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 50 .0 1.8 t - 3 
25 TRIGLOCHIN MARITIMA 1 . I t . 2 1 2 . 2 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 50 .0 1. I t - 2 
26 EQUISETUM ARVENSE I * . 1 . I t . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . .1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 5 0 . 0 t . O 

.-• 27 GALIUM TRIFIDUM 1 . | t . 3 | t . 2 l . 1 . 1 . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 50 .0 t . C • - t 
28 HABENARIA HYPERBOREA | t . 2 | t . 2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . l . l . l . I . I 50 .0 t . C • -• 
29 LISTERA CORDATA It.2 1 . 1 . I t . 2 | . I . I . I . I . I . I . ) . I . I . I . I . 1 . 1 . I . I 5 0 . 0 t . O t - t 
30 POTENTILLA PALUSTRIS 1 . I . 12.21 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . I . i . I . I . I . I . I . I 2 5 . 0 1.1 2 -2 
31 PEOICULARIS LABRADORICA I . I . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 2 5 . 0 . . 3 1-1 

Table 38 



TAMARACK - SWAMP BIRCH - MENVANTHES 
BOREAL WHITE t BLACK SPRUCE ZONE 

PAGE 2 

PLOT NUMBER 

ST NO. SPECIES 

I053I076I077I078I I I I I 

SPECIES SIGNIF 

I I 

CANCE AND V 

I I I 1 I I 

GOR P MS RS 

OH 

32 PECICULARIS KACRCOONTA 1 . 1.2 
33 C A R E * OISPERMA 1 +.21 • 
34 CAREX ROSTRATA 1 • 
35 CAREX TENUIFLORA 1 • • • 
36 ERIOPHORUM GRACILE 1 • * 2 
37 ERICPHORUM VIRICI-CARINATUM 1 • 
38 GALIUM PALUSTRE 1 • • 2 
39 HABENARIA OBTUSATA 1 . • 2 
40 OXYCOCCUS MICROCARPUS 1 . • . 2 
41 PEOICULARIS PARVIFLORA 1 . • 
42 PYROLA CHLORANTHA I*. • 
43 UTRICULARIA MI NCR 1 « . 2 • 
44 VIOLA EPIPSILA 1 • 
45 SPHAGNUM CAPILLACEUM 14 . 6 . 5. 6. 
46 AULACOMNIUM PALUSTRE 1 • • 
47 CALL I ERGON STRAMINEUM 1 • , 
48 SPHAGNUM RECURVUM 1 • 1. 8 2 
49 CALL I ERGON GIGANTEUM 1 5. 4 . 4. 
50 PALUOELLA SCUARROSA 1 • 4 . 4 • 
51 DREPANOCLADUS REVOLVENS 1 . 3 . * ;4 
52 BRYUM PSEUDOTRICUETRUM 1 • • 1 • . l» 
53 MEESIA TRICUETRA 1 • • . • • 
54 TOMENTHYPNUM NITENS 1 • 1 
55 PLEURCZIUM SCHREBERI 1 6 . . i 5 
56 POLYTRICHUM JUNIPERINUM 14. 1 3 . 
57 HYLOCOMIUM SPLENDENS 1 2. 13. 
58 OREPANQCLADUS VERNICQSUS 1 • I 3 . 1 • 
59 CALLIERGIDIUM PSEUDOSTRAMINEUM 1 • 1 • . | f 
60 DICRANUM UNDULATUM 1 . . 1 •. I* 
61 PLAGI C I'M I'M RUGICUM 1 1 
62 POHLIA NUTANS 1 • 1*. I * 
63 SPHAGNUM FUSCUM 1 • 1 . 1 6 
64 SPHAGNUM SUBNITENS 12 . 1 . 
65 CLAOINA ALPESTRIS 1 • 1 . 11 
66 CLADINA MITIS 1 1 . 1 . 
67 CLADINA RANGIFERINA 1 • 1 . 11 
68 CALLIERGIOIUM PSEUDOSTRAM INEUM 1 • « I . 
69 CALLIERGCN RICHARDSONII 1 * • 1 . 
70 CALLIERGON SARMENTOSUM 1 • 1 • | + 
71 CALYPOGEIA SPHAGNICOLA 1 • 1 • • 
72 CAMPYLIUM STELLATUM 1 • • 1 . 
73 CEPHALOZIA CONNIVENS 1 • I*. 
74 CINCLIDIUM STYGIUM 1 • • 1 . 
75 DICRANUM ACUTIFOLIUM 1 • 1 
76 OREPANOCLAOUS TUNDRAE 1 1 . 
77 LEIOCOLCA RUTHEANA 1 • 1 « | • 
78 MEESIA ULIGINOSA 1 • 1 . I * 
79 POHLIA SPHAGNICOLA 1 • 1 • • 

1 25 .0 • .3 1-1 
1 2 5 . 0 • . 0 
1 2 5 . 0 « . C 
1 25 .0 « . c • -• 
1 2 5 . 0 • . 0 • -• 
1 25 .0 • . C •-• 
1 2 5 . 0 • . 0 • -• 
1 2 5 . 0 « . c 
1 25 .0 • . 0 
1 2 5 . 0 • . 0 
1 25 .0 • . o 
1 25 .0 « . c 
1 2 5 . 0 • . 0 • -• 

1100.0 5 . 7 4-6 
1100.0 • . 5 
1100.0 « . 5 • 
1 75 .0 5.4 1-8 
1 75 .0 4.6 4 -5 
1 75 .0 3 .5 • -4 
1 75 .0 3.2 • -4 
1 75 .0 • .2 • - » 
1 75 .0 « . 2 • - + 
1 75 .0 • . 2 
1 50 .0 e . i 5-6 
1 50 .0 3 . 1 3-4 
1 5 0 . 0 2.2 2-3 
1 50 .0 1.8 • - 3 
1 5 0 . 0 • . C 
1 50 .0 « .C 
1 5 0 . 0 • . 0 • -• 
1 50 .0 • .0 *•-* 
1 25 .0 4.4 6-6 
1 2 5 . 0 1. 1 2-2 
1 25 .0 • . 3 1-1 
1 25 .0 » . 3 1-1 
1 25 .0 • . 3 1-1 
1 25 .0 • . C • -• 
1 2 5 . 0 • . 0 
1 2 5 . 0 « . C 
1 25 .0 « . 0 
1 2 5 . 0 • . 0 • -• 
1 25 .0 » . c • -• 
1 25 .0 • . 0 • -• 
1 2 5 . 0 • . 0 • -• 
1 25 .0 • . C • -• 
1 2 5 . 0 • . 0 • -• 
1 2 5 . 0 • . 0 • -» 
1 25 .0 • . 0 •-• 

f—' 

ON 

T a b l e 38 (continued) 



BOREAL WHITE C BLACK SPRUCE ZONE 
TAMARACK - SWAMP BIRCH - MENYANTHES PAGE 3 

PLOT NUMBER 10531 0761 0771 0701 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

ow 
80 DICRANUM TAURICUM 
81 GEOCALYX GRAVEOLENS 
82 JAfESONIELLA AUTUMNAL IS 
83 LEPIDOZIA REPTANS 
84 TETRAPHIS GENICULATA 

ow 
80 DICRANUM TAURICUM 
81 GEOCALYX GRAVEOLENS 
82 JAfESONIELLA AUTUMNAL IS 
83 LEPIDOZIA REPTANS 
84 TETRAPHIS GENICULATA 

( • . I . I . I . I . 
I*. 1 . 1 . 1 . 1 . 
I*. 1 . 1 . 1 . 1 . 
1* . I . I . I . I . 
I*. 1 . 1 . 1 . 1 . 

1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 
I . I . I . I . I . I . I . I . I . I . I . I 

. 1 . 1 . 1 2 5 . 0 . . 0 

. 1 . 1 . 1 2 5 . 0 « . C 

. 1 . 1 . 1 2 5 . 0 * . 0 

. 1 . 1 . 1 2 5 . 0 *.0 

. 1 . 1 . 1 2 5 . 0 +.0 

• -» 
• -• 
•-• 

T a b l e 38 ( c o n t i n u e d ) 



SOIL CHEMICAL ANALYSIS (FRACTION <2MM) 
TERRAIN SYSTEM AFTER VALENTINE (1971) 

BMBEAL UHlfE I ALACK 
SPRUCE ZONE Page 1 

PLOT 53 TVPIC ME5I50L C H U A T S E T E R R A I N S Y S T E M 

SAM 
NO 

S3- I 
S3- a 

HORIZON SAM. 
DEPTH 

•~ (CVM.P 
OM1 
OM2 

000-030 
030- • 

PH 
H20 

e.o 
S.6 

O.M. 
X 

92.9 
91.C 

TOT.C 
X 

53.90 
52. 80 

TOT.N 
X 

2.01 
2.5S 

C/N 
RATIO 

P 
PPM 

EXCH. CAT. MEQ/100 GM 
NA" 1 K 

26.8 006 
20.5 006 

57.50 9.87 0.0 
60.00 10.50 0.0 

0.50 
0.0 

C.E.C. 
MEO/100 

GM 
96.00 
96.00 

BASE 
SAT 
X 

71 .5 
73.7 

COLOR 
ORV""MOIST" 

TEXTURE 
" XS XSI xc 

..PLOT 76 T Y_P I C Mt:S. I SQL. 
HORIZON SAM 

NO 
SAM. 

OCPTH 
(CM.) 

PH 
H20 

O.M. TOT.C 
X X 

TOT.N 
X 

CHUATSE .TERRAIN SYSTEM ... _ 
EXCH. CAT. MEQ/100 GM 
CA MG NA K 

C/N 
RATIO 

P 
PPM 

C.E.C. 
MEQ/ 100 

GM 
BASE 
SAT 

S 

COLOR 
. PRY MOIST . 

TEXTURE 

76-76- OF 
OM 

000-015 
015- + 

6.0 92.1 
5.6 64.0 

53.40 
48.70 

1.54 
1 .85 

34,7 072 
26.3 <1 

52.50 14.12 0.0 
70.00 11. 12 0.9 

2.00 
0.0 

91.00 
105.00 

.76.4 
77.6 

PLOT 77 TYPIC MESISOL CHUATSE TERRAIN SYSTEM 
EXCH. CAT. ME6/106 GM 5AM 

NO 
HOR IZON SAM. 

DEPTH 
( C M . ) 

"77-" 
77- ~0F-

OM 
3"5'-0"I3 

013- • 

— P T T 
H20 

C M . 
X 

TOT.C 
x . 

"52780" 
5.6 e T ' l 50.50 

T O T . N 
X 

T . o r 
1 .72 

C / N 
RATIO 

P 
PPM 

"52."3 "00 6" 
29.4 002 

"S iV25"T2Va 7 "0". 0 _Yo'6~ 
S2.50 9.50 0.0 0.0 

C.E.C/ 
MEQ/100 

GM 
77.00" 
91.00 

BASE 
SAT 
X 

"85.1 
68.4 

COLOR 
ORY MOIST 

TEXTURE 
XS XSI XC 

PLOT 78 TYPIC MESISOL CHUATSE TERRAIN SYSTEM 
SAM 

' ~N0~ 
HORIZON SAM. 

~ O C P T H " 
(CM.) 

PH 
H20" 

O.M. 
V " 

TOT. TOT.N C/N 
RATIO 

P 
PPM""' 

EXCH. CAT. MEQ/100 GM 
CA MG NA 

000-012 6.5 eg.I 47.60 1.22 39.0 014 61.25 11,75 0.0 _0.i5.0_ 

C.E.C. 
"MEQ/100-

GM 
76_i_?J3L_ 

BASE 
'•' S AT ~ 

X 
...COLOR 

ORV MOIST 
.TEXTURE.. 

XS XSI XC 

78- OM2 
•O1 2 - 0 3 0 -

030- + \\1 67^9 
43.00 
39.40 

"S73T-
1 .96 TeTS ZV 

20.1 002 
58. 75 
56.25 

.9. 12 
8.87 

0.0 
0.0 

0.0 
0.0 

T33.00 
163.00 

44 .4 
40.0 

T a b l e 39 
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Tamarack - Swamp B i r c h - Menyanthes 

F i g . 56 A Tamarack - Swamp B i r c h - Menyanthes 
community s o u t h of F o r t N e l s o n , These communities are 
o f t e n r e f e r r e d t o as " t r e e d f e n s " . 
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F i g s . 57 & 58 A 12 meter t a l l s t a n d of L a r i x  
l a r i c i n a . B e t u l a p i a n d u ] i f e r a dominates t h e s h r u b l a y e r . 
Below i s Menyanthes t r i f o l i a t a growing i n a s h a l l o w p o o l . 
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P l a n t A s s o c i a t i o n 9 

Tamarack - Swamp B i r c h - Menyanthes 

Sphagno ( c a p i l l a c e i - r e c u r v i ) - Menyantho 

( t r i f o l i a t a e ) - P y r o l o ( a s a r i f o l i a e ) - O x y c o c c o 

( p a l u s t r i s ) - B e t u l o ( g l a n d u l i f e r a e ) - L a r i c e t u m l a r i c i n a e 

The Tamarack - Swamp B i r c h - Menyanthes a s s o c i a t i o n 

o c c u r s where m i n e r o t r o p h i c w a t e r s are up t o t h e s u r f a c e f o r 

most of t h e y e a r . I n t h i s s t u d y , t h i s a s s o c i a t i o n ( a t r a n s i t i o n 

or t r e e d f e n ) appears t o be a f a i r l y advanced s t a g e of s u c c e s s i o n 

from an o r i g i n a l l y s m a l l s t r e a m f e d l a k e . T h i s a s s o c i a t i o n 

o c c u p i e s h y g r i c h y g r o t o p e s and s u b e u t r o p h i c t r o p h o t o p e s . 

S i n c e o n l y h p l o t s were e s t a b l i s h e d t o r e p r e s e n t t h i s a s s o c i a t i o n 

a l l w i t h i n one square k i l o m e t e r , a p p l y i n g t h e r e s u l t s o v er 

l a r g e r a r e a s must be done w i t h c a u t i o n . 

V e g e t a t i o n 

The t r e e l a y e r i s dominated by p o o r l y g r o w i n g L a r i x  

l a r i c i n a w i t h t h e o c c a s i o n a l P i c e a m a r i a n a p r e s e n t i n t h e 

u n d e r s t o r y . B e t u l a g l a n d u l i f e r a , an a s s o c i a t i o n c h a r a c t e r 

s p e c i e s , dominated t h e B 2 l a y e r w i t h an average s p e c i e s 

s i g n i f i c a n c e o f 8 . 2 . Chamaedaphne c a l y c u l a t a and L a r i x 
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l a r i c i n a , w h i c h were p r e s e n t i n t h e B 2 l a y e r of a l l t h e p l o t s , 

had s p e c i e s s i g n i f i c a n c e s of ^.3 and h .2 r e s p e c t i v e l y . The 

above s p e c i e s , a l o n g w i t h M y r i c a g a l e , w h i c h was p r e s e n t i n 

3 of the h p l o t s w i t h an average s p e c i e s s i g n i f i c a n c e of 6.6, 

comprised most of t h e B 2 l a y e r . A l t h o u g h Ledum g r o e n l a n d i c u m , 

a c h a r a c t e r i s t i c o l i g o t r o p h i c p l a n t , i s p r e s e n t i n a l l p l o t s , 

i t s c o v e r v a l u e i s s m a l l and i t s o c c u r r e n c e l i m i t e d t o 

hummocks ( p o s s i b l y s t a r t e d over d e c a y i n g wood) or h i g h e r 

i r r e g u l a r i t i e s on t h e community f l o o r . 

Menyanthes t r i f o l i a t a , w i t h an average s p e c i e s 

s i g n i f i c a n c e of 7.5, dominates t h e herb l a y e r . Moore and 

B e l l a m y (197*+) r e p o r t t h a t JVj. t r i f o l i a t a i s found from 

e x t r e m e l y poor t o e x t r e m e l y r i c h f e n s i n European m i r e s , 

however, i t r e a c h e s i t s b e s t development i n r i c h f e n s i n 

the F o r t K e l s o n a r e a . T h i s c o r r e s p o n d s t o t h e f i n d i n g s of 

Jeglum (1971) f o r t h e Candle Lake a r e a of Saskatchewan where 

Menyanthes t r i f o l i a t a d e v e l o p s b e s t under s u b e u t r o p h i c - ' ' 

(pH 6.0 - 6.9) c o n d i t i o n s . Other dominant s p e c i e s p r e s e n t 

i n a l l the sample p l o t s a r e Oxycoccus p a l u s t r i s , P y r o l a  

a s a r i f o l i a , and C a r e x p a u p e r c u l a w h i c h , a l o n g w i t h C. d i o i c a 

and C. a q u a t i l i s c o m p r i s e most of the herb l a y e r . U t r i c u l a r i a  

i n t e r m e d i a and T r i g l o c h i n m a r i t i m a a r e a d d i t i o n a l i n d i c a t o r s 

of v e r y r i c h f e n c o n d i t i o n s . 
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In terms of average species s i g n i f i c a n c e f o r the 
sample p l o t s , the moss l a y e r i s dominated by Sphagnum c a p i l l a c 
S. recurvum, S. subnitens, C a l l i e r g o n giganteum, P a l u d e l l a  
squarrosa, and Drepanocladus revolvens. The l a s t f o u r species 
plus C a l l i e r g o n stramineum, which i s present i n a l l p l o t s , 
are considered t o be i n d i c a t o r s of subeutrophic c o n d i t i o n s 
i n the F o r t Nelson area. This g e n e r a l l y agrees w i t h the 
f i n d i n g s of S j o r s (196l) f o r Ontario and Jeglum (1971) f o r 
Saskatchewan. S j o r s (1961) r e p o r t s that P a l u d e l l a squarrosa, 
Drepanocladus tundrae, CampyHum s t e l l a t u m , and L e i o c o l e a  
rutheana are r i c h f en i n d i c a t o r s and that Meesia u l i g i n o s a 
i s an extremely r i c h f en i n d i c a t o r both i n Ontario and 
Fennoscandia. A l l these subeutrophic i n d i c a t o r s are present 
i n the Tamarack - Swamp B i r c h - Menyanthes a s s o c i a t i o n . 
A d d i t i o n a l species v/hich occur, such as Bryum pseudotriquetrum 
and Drepanocladus v e r n i c o s u s , are a l s o c h a r a c t e r i s t i c of 
subeutrophic c o n d i t i o n s . 

In a d d i t i o n to i n d i c a t o r s of eutrophic c o n d i t i o n s , 
c e r t a i n species such as P o h l i a sphagnicola, Calypogeia  
sphagnicola, and Cephalozia connivens are present which are 
more i n d i c a t i v e of o l i g o t r o p h i a c o n d i t i o n s of the P i c e e t a l i a 
marianae order. Moore and Bellamy (197*0 r e p o r t t h a t there 
i s no upward t r a n s f e r of m i n e r a l r i c h water through a Sphagnum 
hummock and t h e r e f o r e , s m a l l o l i g o t r o p h i c environments are 



p r e s e n t wherever t h e s e hummocks d e v e l o p . T h i s would a c c o u n t 

f o r t h e p r e s e n c e of the above s p e c i e s as w e l l as t h e o l i g o t r o p h i c 
herbs and s h r u b s . 

The Tamarack - Swamp B i r c h - Menyanthes a s s o c i a t i o n 

i s s i m i l a r t o Jeglum's (1972) "Tamarack Swamp" i n Saskatchewan 

and T a r n o c a i ' s (1971+) " L a r i x - Carex Type o f H o r i z o n t a l F e n " i n 

Mani t o b a or Knapp's (1965) open tamarack bog f o r e s t . 

S o i l s 

The T y p i c M e s i s o l s of t h i s a s s o c i a t i o n , w h i c h 

c o n s i s t s o f mesic peat of undetermined d e p t h , were not 

d e s c r i b e d by V a l e n t i n e (1971). G e n e r a l l y t h e s o i l s have a 

t h i n s u r f a c e Of h o r i z o n o v e r l y i n g a more decomposed Om. 

The t h i c k n e s s of the Of v a r i e d , b e i n g deeper under Sphagnum 

and b e i n g e s s e n t i a l l y absent under the brown mosses. The 

pH of the s u r f a c e h o r i z o n , under average c o n d i t i o n s , i s 

s l i g h t l y a c i d i c a v e r a g i n g 6.2. The u n d e r l y i n g Om h o r i z o n 

i s more a c i d i c a v e r a g i n g 5*6 w h i c h i s a u s u a l t r e n d i n l o w 

moor o r g a n i c s o i l s . The C/N r a t i o of the s u r f a c e h o r i z o n 

averaged 38, w h i c h i s comparable t o t h e LFH o f t h e mes i c 

l u v i s o l s ( a v g . 36) w i t h the Om h a v i n g a narrower r a t i o 

( a v g . 2*0 w h i c h i n d i c a t e s the more advanced breakdown of 

o r g a n i c m a t t e r i n the Om. Ca and Mg c o n t e n t s of t h e s o i l s 
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i s h i g h , due t o . m i n e r o t r o p h i c w a t e r s which o r i g i n a l l y f l o w e d 

over c a l c a r e o u s m a t e r i a l s (Ca c o n t e n t ranged from 52 t o 70 

meq/100 gms and Mg from 9 t o lh meq/100 gms).. These two 

c a t i o n s are r e s p o n s i b l e f o r the h i g h base s a t u r a t i o n ( r a n g i n g 

f r om ho - 97%) of t h e s e o r g a n i c s o i l s . I t i s i n t e r e s t i n g 

t o n ote the v e r y low v a l u e s of a v a i l a b l e P and exchangeable 

K. P o t a s s i u m was not d e t e c t e d on the exchange complex of 

any of the Om l a y e r s . 



186 

PLANT ASSOCIATION 10 

TAMARACK - BLACK SPRUCE - EQUISET UM ARVEr.SB 

Hylocomio ( s p l e n d e n t i s ) - P t i l l o ( c r i s t a e - c a s t r e n s l s ) -
P l e u r o z i o ( s c h r e b e r i ) - E q u i s e t o ( a r v e n s l s ) - M i t e l l o (nudae) -
S o i l a c i n o ( t r l f o l l a e ) - L a r l c o ( l a r i c i n a e ) - Piceetum marianae 

C h a r a c t e r i s t i c Combination of Species 

Layer Constants (presence *}&0%) C h a r a c t e r i s t i c 
c h a r a c t e r i s t i c s non - constants I I 

Tree P i c e a mariana 
L a r l x l a r l c l n a 
P i c e a glauca 

Shrub S a l i x bebblana Ribes glandulosum 
Alnus t e n u l f o l i a S a l i x p l a n l f o l i a 
Ledum groenlandicum 
Viburnum edule 
Ribes t r l s t e • 

Ribes oxyacanthoides 

Herb Equisetum arvense C o r a l l o r h i z a t r l f i d a . 
Cornus canadensis 
M i t e l l a nuda 
Carex dlsperma 
Vaccinium v i t i s - i d a e a 
S m l l a c l n a t r l f o l i a 
Uoneses u n l f l o r a 
P y r o l a secunda 
Equisetum pratense 
Equisetum s y l v a t i c u m 
Linnaea b o r e a l i s 
Rubus pubescens 
Mertensia p a n i c u l a t a 
Coodyera repens 
Habenaria o r b l c u l a t a 
Equisetum s c l r p o l d e s 
C a l a r a g r o s t i s canadensis"* 
A r a l l a n u d i c a u l l s 
P e t a s i t e s s a g l t t a t u s * 
V i o l a r e n l f o l l a 
Rubus chamaemorus 
Eplloblum a n g u s t i f o l l u m 
P y r o l a chlorantha 

Moss Hylocomium splendens Drepanocladus uncinatus 
P t l l i u m c r i s t a - c a s t r e n s i s 
Pleurozium s c h r e b e r i 
Aulacomnium p a l u s t r e 
PeHtigera aphthosa 
Dlcranu.-n a c u t i r o l l u m 

T a b l e ^0 
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TAMARACK - BLACK SPRUCE - EQUISETOM ARVENSE 
Hylocomio (splendentis) - Ptilio (cristae-castrensis) - Pleurozio 

(schreberi) - Equiseto (arvensis) - Mitello (nudae) - Smilaclno 
(trlfoliae) - Larico (laricinae) - Piceetum marianae 

Plot No. 31 1+8 56 57 58 

Elevation in M . »»75 1+70 7̂0 1+70 
Latitude 58° 37' 58°W3» 58%3' 58°i+3» 
Longitude 122° 1+6 • 122° ho' 122° l+5' 122° >+5» 122° M+' 

- - N N 
Slope Gradient % 0 0 3 3 0 

Percent coverage 
Total A 65 61 7* 77 1+0 

\ 25 15 13 17 15 
*2 30 20 33 2* 20 

*3 22 26 i+o 15 

Total B 5̂ 20 > 20 20 
B l 1+0 15 5 lh 13 
B2 8 12 I 1 11 10 

C 80 70 78 78 73 
Dh 80 75 83 85 77 
Dw 10 5 V 6 11 

Plot Coverage % 
Litter 80 87 86 85 79 
Decaying Wood lh 6 7 7 15 
Mineral Soil + - - - -
Rock - - - -

Hygrotope Hygric 
Trophotope Subeutrophic 
Parent Material Morainal Fluvial 

T a b l e Vl 



TAMARACK - BLACK SPRUCE - EQUISETUM ARVENSE 
BOREAL WHITE I BLACK SPRUCE ZONE 

PAGE 1 

PLOT NUMBER 103110401056105710581 1 1 1 1 1 1 1 I I I | 1 1 1 

ST NO. SPECIES SPECIES SIGNIFICANCE ANO VIGOR P MS RS 

A l 

42 

A3 

B l 

B2 

I PICEA MARIANA 14.2 . 13 214.214 .31 . I . I . I . I . I . I . • I . I . I . I . I . I . I 8 0 . 0 4. 0 3-4 
2 PICEA GLAUCA 1 * 5.21 5 215.21 . l . l . l . l . l . l . l . . 1 . 1 . I . I . I . I . I 6 0 . 0 5.0 5-5 
3 LARIX LARICINA 1 5.2 . 1 11.214.31 . I . I . I . I . I . I . . 1 . 1 . I . I . I . I . I 6 0 . 0 4 . 0 1-5 
4 POPULUS BALSAMI FERA 1 • 2.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . I . I . I . I . I 20 .0 l . C 2-2 

PICEA MARIANA 14.2 4.21 6, 215.215.21 . I . I . I . I . I . I . . 1 . 1 . I . I . I . I . I 1 0 0 . 0 5.3 4 - 6 
LARIX LARICINA 1 5.2 1.212. 21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • l . l . l . l . l . l . l 60 .0 3.6 1-5 
PICEA GLAUCA -1 • 5.21 . 14.21 . 1 . 1 . 1 . I . 1 . I . I . . 1 . 1 . I . I . I . I . I 4 0 . 0 4.0 4 -5 

5 BETULA RESINIFERA 1 3.2 . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 . 1 . 1 . I . I 2 0 . 0 1. 5 3-3 
POPULUS 8ALSAHIFERA ] • 3.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . I . I . I . I . I 20 .0 1.5 3-3 

PICEA MARIANA 14.2 5 .215 . 216.215.21 . 1 . 1 . 1 . I . I . I . • I . I . I . I . I . I . 1100.0 5. 5 4 -6 
BETULA RESINIFERA 1 5.2 . 14 21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . I . I . I . I . I . I . I 4 0 . 0 4 .0 4-5 
PICEA GLAUCA 1 • 2.21 . 14.21 . 1 . I . I . I . | . | . | . . 1 . 1 . I . I . I . I . I 4 0 . 0 2 .6 2-4 

6 BETULA PAPYR IF.ERA • 1 • • .11 . 12.21 . 1 . 1 . 1 . 1 . I . I . I . • l . l . l . l . l . l . l 4 0 . 0 l . C t - 2 
LARIX LARICINA 1 3.2 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . I . I . I . I . I 20 .0 1.5 3-3 
POPULUS BALSAMIFERA I • 2.11 . . 1 . 1 . 1 . 1 . 1 . 1 . 1 . -1 . 1 . . l . l . l . l . l . l . l 2 0 . 0 l . C 2-2 

PICEA MARIANA 12.2 3.214 215.214.21 . I . I . I . I . I . I . • I . I . I . I . I . I . 1100.0 4 . 5 2 -5 
7 SALIX BEBBIANA 15.2 3 . 1 1 1 . 212.21 . 1 . 1 . 1 . 1 . I . 1 . I . • l . l . l . l . l . l . l 80 .0 3 .8 1-5 
B ALNUS TENUIFOLIA 1 4 .2 5.21 . 1 . 13.21 . I . I . I . I . I . I . . 1 . 1 . 1 . 1 . 1 . 1 . 1 6 0 . 0 4.1 3-5 

BETULA RESINIFERA 14.2 . 1 . 1 . i . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 • l . l . l . l . l . l . l 2 0 . 0 2 . 4 4 -4 
9 SALIX ARBUSCULOIDES I • . 1 . 11.21 . 1 . 1 . 1 . 1 . I . 1 . I . • l . l . l . l . l . l . l 20 .0 t . 2 1-1 

10 SALIX PYRIFOLIA 1 * • .11 1 . 1 . 1. . 1 . 1 . 1 . 1 . 1 . 1 . • 1 . I . I . I . I . I . I .20.0 t . O t - t 

11 LECUM GRCENLANOICUM 1 3.2 2 .111 . 114.211.21 . 1 . 1 . 1 . I . I . I . . I . I . I . I . I . I . 1100.0 3.2 1-4 
12 VIBURNUM EOULE 1 t . i 2 .114 . 21 1.11 1.11 . 1 . 1 . I . I . I . I . . I . I . I . I . I . I . 1100.0 2 . 9 t - 4 
13 ROSA ACICULARIS 1 • 4 .214 . 212.214.21 . I . I . I . I . I . I . . l . l . l . l . l . l . l 80 .0 3.9 2-4 

ALNUS TENUIFOLIA 1 3.2 3.21 . 1 . 1 1.21 . 1 . 1 . 1 . 1 . 1 . 1 . • l . l . l . l . l . l . l 6 0 . 0 2.4 1-3 
14 RIBES TRISTE I • • .21 1. 21 . 12.21 . I . I . I . I . I . I . • l . l . l . l . l . l . l 6 0 . 0 1.2 t - 2 
15 RIBES OXYACANTHOIDES 1 • • .21 . I t .111 .21 . I . I . I . I . I . I . • l . l . l . l . l . l . l 6 0 . 0 t . 5 • -1 

BETULA RESINIFERA 1 2.2 . 1 . 1 . 11.21 . I . I . I . I . I . I . . l . l . l . l . l . l . l 4 0 . 0 1.2 1-2 
16 RIBES GLANDULOSUM I • 1.11 . 12.11 . l . l . l . l . l . l . l . • l . l . l . l . l . l . l 4 0 . 0 1. 2 1-2 
17 ALNUS CRISPA 1 • • .21 . 12.11 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • I . I . I . I . I . I . ) 4 0 . 0 1.0 t - 2 
18 SALIX PLANIFCLI A 11.2 . 1 1 . 1 • . 1 . 1 . 1 . 1 . 1 . 1 . I . • l . l . l . l . l . l . l 4 0 . 0 t . 4 t -1 

POPULUS BALSAMIFERA . 1 • • .11 . It .11 . I . I . I . I . I . I . ! . • l . l . l . l . l . l . l 4 0 . 0 t . C t - t 
19 RIBES HUDSONIANUH 1 4.2 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 , 1 • . l . l . l . l . l . l . l 20 .0 2 .4 4-4 

PICEA MARIANA 13.2 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . l . l . l . l . l . l . l 2 0 . 0 1.5 3 -3 
20 SALIX NOVAE-ANGLIAE 1 • . 1 . 12.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • l . l . l . l . l . l . l 2 0 . 0 1.0 2-2 
21 LONICERA OIOICA 1 • . 1 . 1 . 11.11 . I . I . I . I . I . I . . l . l . l . l . l . l . l 2 0 . 0 t . 2 1-1 

SALIX BEBBIANA ! • 1.11 . 1 . 1 . 1 '. 1 . . 1 . 1 . 1 . 1 . 1 . 1 . l . l . l . l . l . l . l 2 0 . 0 • . 2 1-1 
22 CORNUS STOLONIFERA I • • .21 , 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • l . l . l . l . l . l . l 2 0 . 0 4.0 • -• 

LARIX LARICINA i * . i . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . • l . l . l . l . l . l . l 2 0 . 0 t . O • -• 
23 SALIX DRUMMONDIANA . 1 . 1 . I t . 1 . 1 . I . I . | . I . | . | . l . l . l . l . l . l . l 2 0 . 0 t . O •-• 

T a b l e U2 

CO 
CO 
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PLCT NUMBER t 0311040105610571050 J 1 | 1 1 1 I I I 1 1 1 1 I I 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

c 
24 EOUISETUM ARVENSE 1 6.21 2.21 3.2 5.21 7.21 . 1 . I . I . I . I . I . | . | . I . I . I . I . I . 1100.0 5 .5 2-7 
25 CORNUS CANAOENSIS 14 .215 .215 .2 5 .214.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . 1 . 1100.0 5.2 4 -5 
26 MITELLA NUDA 14 .214 .214 .2 2 .213 .2 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . | . I . I . I . I . I . I 100.0 4 . 1 2-4 
27 CAREX CISPERMA 1 4.21 4.21 3.2 1.212.21 . 1 . 1 . 1 . 1 . I . I . | . | . I . I . I . I . I . I 100.0 3.6 1-4 
28 VACC INIUM VITIS- IDAEA 12 .214 .211 .2 3 .213.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 1 0 0 . 0 3.4 1-4 
29 SMILACINA TRIFOLIA 1 4 . 2 1 * . 12.2 1.212.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 100.0 3.0 * - 4 
30 MONESES UMFLORA 1 • . 2 1 3 . 3 1 • . - 1.21 *.2I . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . 1100.0 1.9 * - 3 
31 PVROLA SECUNDA 1 1 . 2 1 * . 11.2 1.211.21 . 1 . 1 . 1 . 1 . I . 1 . I . I . I . I . I . I . I . I 1 0 0 . 0 1.4 * - l 
32 EQUISF.TUf PRATENSE I * . 2 1 1 . 2 1 7 . 2 4.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 80.0 4 . 9 * - 7 
33 EOUISETUM SYLVATICUM 1 . 15 .315 .2 3 .214.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 80.0 4 . 8 3 -5 
34 LINNAEA BOREAL IS 1 . 13 .312.2 1 . 2 1 3 . 2 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 80.0 2.6 1-3 
35 RUBUS PUCESCFNS 1 . 13 .212 .2 1.212.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 80 .0 2 .3 1-3 
36 MERTENSIA PANICLLATA 1 . 11 .212.2 * . l l * . 2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 80.0 1.3 * - 2 
37 GOCOYERA REPENS 1 . I * .2 I * .2 * . 2 l * . 2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 80 .0 « . 3 • - • 
38 HABENARIA ORBICULATA 1 . I * . 31 * .2 • . 21* .21 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 80.0 • •3 • - • 
39 EOUISETUM SCIRPOIDES 1 . 12 .213 .2 5.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 60 .0 3.8 2-5 
40 CALAMAGROSTIS CANAOENSIS 15.21 . I * . l . | * . | . 1 . | . | . j . j . j . | . | . I . I . I . I . I . I 60 .0 3.4 * - 5 
41 ARAL IA NUOICAULIS I * .211.21 . . 14.21 . 1 . 1 . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 60 .0 2 . 5 * - 4 
42 PETASITES SAGITTATUS 14.21 . 1 . * . l l * . 2 1 . 1 . 1 . 1 . 1 . I . I . I . | . I . I . I . I . I . I 60 .0 2.4 * - 4 
43 VIOLA R E M F C L I A 1 . 1 3 . 2 1 * . 2 . I * .2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 60 .0 1.6 * - 3 
44 RUBUS CHAMAEMORUS 1 1.21 . 1 . 1 .21* .21 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I 60 .0 1.0 * - l 
45 EPILGBIUM ANGUSTIFOLIUM 1 . 11.21 . * . 2 l * . 2 l . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 60 .0 • . 5 * - l 
46 PYROLA CHLORANTHA 1 1 . 2 1 * . 1 . * . 2 | . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 6 0 . 0 • . 5 * - l 
47 CAREX VAGINATA 12.21 . 1 . . 14.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 2.6 2-4 
48 PETASITES PALMATUS 1 . 14 .212 .2 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 2.6 2-4 
49 CAREX PALPERCULA 13.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 4 0 . 0 1.6 * - 3 
50 GALIUM BOREALE 12 .21* .21 . . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 1.0 * - 2 
51 RANUNCULUS LAPPCNICUS 12.21 . 1 . . I*.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 4 0 . 0 1.0 * - 2 
52 GALIUM TRIFLORL'M 1 . 11.21 . . 11.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1 . 1 4 0 . 0 * . 8 1-1 
53 CAREX CICICA 1 * . 1 . 1 . . 1 1 . 2 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 • . 4 * - l 
54 ACTAEA RUBRA 1 . 1 * . 1 . . 1 *.2I . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 • . 0 • - • 
55 CAREX LEPTALEA 1*. I . I . . 1 * . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 4 0 . 0 « . 0 • - • 
56 CIRCAEA ALPINA 1 • l * . 2 l . . I*.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 4 0 . 0 • . 0 • - • 
57 CORALLORHIZA TRIFIOA I * . 2 I * . 2 | . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 4 0 . 0 • . 0 • - • 
58 GEOCAULON LIVIOUM 1 . I * .2 l . . I*.2I . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 • . 0 • - • 
59 GLYCERIA STRIATA 1 * . 1 . 1 . . 1 * . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 • . 0 • - • 
60 LISTERA COROATA I* .2| . I*.2 . 1 . 1 . I . I . I . I . l e i . I . I . I . I . I . I . 1 . 1 40 .0 +.0 • - • 
61 PYROLA ASARIFOL I A I * .21* .21 . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 40 .0 • . 0 • - • 
62 MAIANTHEMUM CANADENSE 1 . 13.21 . I . 1 . 1 . I . I . I . I . I . I . 1 . 1 . I . I . I . I . I . I 20 .0 1.5 3-3 
63 CAREX TENUIFLORA 12.21 . 1 . . 1 . 1 . I . I . 1 . 1 . I . I . I . I . I . I . I . I . I . I 20 .0 l . C 2-2 
64 GYMNGCARPIUM ORYOPTERIS 1 . 1 . 12.2 . 1 . I . I . l o 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 20.0 1.0 2-2 
65 POTENTILLA PALUSTRIS 12.21 . 1 . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 2 0 . 0 1.0 2-2 
66 RUBUS ACAULIS 12.21 . 1 . . I . I . I . I . 1 . I . I . I . I . I . I . I . I . I . I . I 20 .0 l . C 2-2 
67 GALIUM TRIFIOUM 1 1.21 . 1 . . 1 . 1 . I . I . I . I . I . I . 1 . 1 . I . I . I . I . I . I 20 .0 • . 2 l - l 
68 ARCTOSTAPHYLOS RUBRA I . I . I . * .2I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I 20 .0 • . 0 • - • 
69 ASTER CILIOLATUS 1 . I*.2I V I . I . I . I . I . I 20 .0 • , 0 • - • 
70 CALYPSO BULBOSA 1 . I*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I 2 0 . 0 • . 0 • - • 
71 CAROAMINE PRATENSIS I*.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . I 2 0 . 0 « . o • - * 

CO 
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PLOT NUMBER 103110481056105710581 1 1 1 1 1 1 I j I I I l l 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR P MS RS 

72 CAR EX CANESCENS I*.2 . , . | | j . . 1 . 1 . 1 20 .0 t . C • -• 
73 CAREX LAEVICULMIS 1 t . • 1 . • I . I . I . I . I . I . I . I . I . I . 1 . 1 . . 1 . 1 . 1 20 .0 t . O t - t 
74 CAREX LCLIACEA 1 . ! • . 2 • I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . O t - t 
75 CAREX MICROGLOCHIN 1 • I . • l + . ' | . 1 . I . I . I . I . I . I . I . I . 1 . • I . I . I 20 .0 t . O *-• 
76 ERIOPHORUM BRACHVANTHERUM 1 • 1 e • I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . O t - t 
77 GLYCERIA PULCHELLA 1 1 . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 2 0 . 0 t . O • - t 
78 L I ST ERA BOREALIS I . | . t . I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . O t - t 
79 LYCOPUS UNIFLCRUS 1 1 . • 1 • 1 • 1 • 1 • 1 • 1 • 1 • 1 • i . l . l . l . . 1 . 1 . 1 20 .0 t . O t - t 
80 POLEMONIUM ACUTIFLORUM I . t . | . . 1 . 1 . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . O 
81 

DH 
82 

RHYNCHCSPORA ALBA 1 • 1 • 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . 1 . 1 . 1 20 .0 t . O 81 
DH 

82 HYLOCOMIUM SPLENOENS 1 7. a . 1 7. 8. 17. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . . 1 . 1 . 1100.0 7.9 7-8 
83 PTILIUM CRISTA-CASTRENSIS 1 5 . 4 . 1 5 . 5. 15. I . I . I . I . I . i . I . I . I . I . I . . 1 . 1 . 1100.0 5.3 4 -5 
84 PLEUROZIUM SCHREBERI 14. 4 . 1 5 . 4 . 15 . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1100.0 5. 1 4 -5 
85 AULACOMN IUM PALUSTRE 1 1. 3 . 1 +< 2. U . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 1 0 0 . 0 2 . 1 t - 3 
86 PELTIGERA APHTHOSA 1 • 1. 1 1. 2 . 12. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . I . i . i 80 .0 1.8 1-2 
87 DICRANLM ACUTIFCLIUM 1 t . t . I . t . I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 60 .0 t . O • 
88 SPHAGNUM CAPILLACEUH 1 6 . • 1 . . 1 . 1 . 1 40 .0 4 .3 3-6 
89 PLAGIOMNIUM RUGICUH 12. t . I . • i . i . i . i . i . i . i . i . i . i . i . i . . 1 . 1 . 1 4 0 . 0 1.0 t - 2 
90 DREPANOCLADUS UNCINATUS 1 t . . | . i . i t . i . I . I . I . I. i . i . I . I . I . I . . 1 . 1 . 1 40 .0 t . C t - t 
91 TOMENTHYPNUM NITENS 1 . t . 1 . • j t . i . I . I . j . j . i . j . I . t . i » i . . 1 . 1 . 1 4 0 . 0 t . O t - t 
92 CALLIERGON RICHARDSONII I S . j . • i > i . i . i • i . I . i . i . i . i . i . i . . 1 . 1 . 1 20 .0 3 .4 5-5 
93 DREPANOCLADUS EXANNULATUS 1 3 . 1 . . 1 . 1 . 1 . I . I . I . I . I . I . I . i . i . . 1 . 1 . 1 20.0 1« 5 3-3 
94 8RACHYTHECIUM REFLEXUM 1 . 1 • . 12. I . I . I . I . l o t . I . I . I . I . I . . 1 . 1 . 1 20 .0 1.0 2-2 
95 DREPANOCLADUS ADUNCUS 11. 1 • . 1 . 1 . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . 2 1-1 
96 PELTIGERA MALACEA 1 • 1. 1 . • i . r . i . i . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . 2 1-1 
97 BRACHYTHECIUM SALEBROSUM I . I . • i t . i . I . I . I . I . I . I . i . j . i . j . . 1 . I . I 2 0 . 0 t . O t - t 
98 BRYUM PSEUOOTRIOUETRUM 1 t . • 1 . I . I . I . I . I . I . I . I . I . i . i . i . i . . 1 . 1 . 1 20 .0 t . C t - t 
99 CALLIERGIDIUM PSEUDCSTRAMINEUM 1 t . • . 1 . . I . I . I . I . I . I . I. I . I . I. I . I . . 1 . 1 . 1 20 .0 t . O t - t 

100 CALLIERGON STRAMINEUM 1 t . 1 . . I . I . I . I . I . i . i . i . i . i . i . i . . 1 . 1 . 1 20 .0 t . O t - t 
101 CAMPYLIUM CHRYSOPHYLLUM 1 1 . • i . i . i . i . i . i . I . I. i . i . i . i . . 1 . 1 . 1 20 .0 t . O t - t 
102 CAMPYLIUM HISPIDULUM I t . . 1 . . i . i . I . I . I . I . I . I. i . I . I . I . . 1 . 1 . 1 20 .0 t . O • - • 
103 CAMPYLIUM STELLATUM 1 t . 1 . . I . I . I . I . I . I . I . I . I . I . I. I . . 1 . 1 . 1 2 0 . 0 t . O • -• 
104 CLADINA PSEUDOEVANSII | . | . i t . I . I . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . C t - t 
105 CRATONEURCN WILLIAMSII j » . 1 . . 1 . 1 . I . I . I . I . I . I . 1 . 1 . 1 . 1 . . 1 . 1 . 4 2 0 . 0 t . O t - t 
106 HERZOGIELLA TURFACEA 1 t . 1 . . l o l . I . I . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . C t - t 
107 HYPNUM LINDBERGH 1 I . . i . i . 1 . i • i . i . i . i . I . I. i . i • • I . I . I 20 .0 t . O t - t 
108 LEPIDOZIA REPTANS I . 1 . t . i . i . i . i . i . i . i . i . i . i . I . I . . 1 . 1 . 1 2 0 . 0 t . O t - t 
109 LOPHOCOLEA HETEROPHYLLA 1 + • 1 . • I . 1 . I . I . I . 1 . 1 . 1 . I . I . I . 1 . . 1 . 1 . 1 20 .0 t . O t - t 
110 PELTIGERA LEUCOPHLEBIA 1 . 1 . t . I . I . I . i . i . i . i . i . i . i . I . I . . 1 . 1 . 1 20 .0 t . O t-1 
111 PELTIGERA POLYDACTYLA I . 1 . t . I . I . 1 . 1 . I . I . I . I . I . I . I . I . . 1 . 1 . 1 20 .0 t . O t - t 
112 PLAGICCHILA ASPLENIODES 1 . • 1 . 1 • I t . I . I . I . I . I . I . I . I . I ' . I . I . . 1 . 1 . 1 20 .0 t . O t - t 
113 POLYTRICHUM STRICTUM 1 • . 1 . . I . I . I . I . I . I . i . r . I . I . I . I * . 1 . 1 . 1 2 0 . 0 t . O t - t 
114 

ow 
THUIOIUM RECOGNITUM 1 • 1 • I . I . I . I . I . I . I . I . I . I . I . I . I . • I . I . I 2 0 . 0 t . O t - t 114 

ow 
HYLOCOMIUM SPLENDENS 1 3 . 1. 12. 3 . 13 . I . I . 1 . 1 . 1 . 1 . I . I . I . I . I . . 1 . 1 . 1100.0 3 . 1 1-3 
PLEUROZIUM SCHREBERI 12. 1 1 . 12. 2. 13. I . I . 1 * 1 . I . I . I . I . I . I . I . . 1 . 1 . 1100.0 2.6 1-3 
PTILIUM CRISTA-CASTRENSIS 1 2 . 1. 1 • • t . 1 1 . I . I . I . I . 1 . I . I . I . I . 1 . I . . 1 . 1 . 1100.0 1.5 t - 2 

T a b l e ^2 ( c o n t i n u e d ) 
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115 BL EPHARC STOMA TRICHOPFYLLUM 1 +• 1 * • 1 *•• . 1 . 1 . 1 80 .0 « . 2 4- v 
116 DICRANUM FUSCESCENS t +• 1 * • 1 +• i . l * - > l « l > l « l « l < l « l > l a l . I . I . I . 1 . 1 . 1 80.0 • . 3 

DREPANOCLADUS UNCINATUS I + . 1 1 . | * . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 80 .0 • .3 4-4 
117 EURHYNCHIUM PULCHELLUH 1 * . 1 * . 1 • . | . I* . I . I . I . I . I . I . I . I. I . I . I . I . 1 . I . I 80 .0 • .3 4- • 
118 JAMESONIELLA AUTUMNALIS 1 4. I +• 1 +• I . ! • . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 80.0 • . 3 4-4 

TOMENTHYPNUM NITENS 1 t * . I . 1 | f . | . | . | . | . J . | . | . | . | . | . | . | . 1 . 1 . 1 80 .0 • .3 4- 4 
BRACHYTHECIUM SALEBRCSUC 1 1 * . 1 . 1 i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 60 .0 • . 0 4-4 
CAMPYLIUM HISPIOULUM 1 4. 1 I . I . I*. 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 6 0 . 0 • .0 • - • 

119 CEPHALOZIA CONNIVENS 1 4. j . 1 • • | . i * . i . i . i . i . i . i . i . i . I . I . I . I . 1 . 1 . 1 6 0 . 0 • . 0 4-4 120 CLADONIA OCHROCHLURA 1 4. I . j 4. j . i • . i . i . i1 • i . i . i . 11 . ii . i . i • i . i . 1 . 1 . 1 60 .0 • . C * - • 
LEPIDOZIA REPTANS 1 * • I . 1 +• | . i * . i . i . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 60 .0 • . 0 • 
LOPHCCCLEA HETEROPHYLLA 1 1 1 . i « . I . I . I . i . j . I . I . I . I . . I . i . i . 1 . 1 . 1 60 .0 • .0 4-4 

121 LOPHOCDLEA MINOR 1 t *• 1 + . i . i . i . i . i . i . I . I . I . I . I . i . i . 1 . 1 . 1 60 .0 • .c • - • 
PLAGICCHILA ASPLENICOES i 4. 1 I . | . i+ . I . I . I . i . i . i . i . i . i . I . I . I . 1 . 1 . 1 60 .0 4- 4 

122 POHLIA NUTANS 1 4. 1 . I*. 1 • i * . I . I . I . I . I . i . i . i . i . i . i . i . 1 . 1 . 1 60 .0 • . 0 4-4 
123 PTILIDIUM PULCHERRIMUM 1 *. I +• I . I . i * . I . I . I . I . I . . i . i . I . I . I . I . I . 1 . 1 . 1 60 .0 • .c • -4 

PL AG ICMNIUM RUGICUM 1 1. 1 • | . | , i * . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 4 0 . 0 « . 4 4- 1 
AULACOMNIUM PALLSTRE 1 4. I . I , I . I . i . i . i . i . i . i . I . I . I . I . I . I . I . 1 4 0 . 0 • . 0 4-4 
BRACHYTHEC IUM REFLEXUM I . I , 1 | . i+ . i . i . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 40 .0 » . 0 4-4 

124 DICRANUM FRAGILIFCLIUM 1 * • j . 1 I . i . i . i . i . i . i . i . i . i . I . I . I . I . 1 . 1 , 1 4 0 . 0 4.0 4-4 
125 DICRANUM TAUFICUM 1 4. I . I . I . i t . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 4 0 . 0 • .c 4-4 

HERZOGIELLA TURFACEA 1 +• 1 • • j . I . I . I . i . i . I . I . I . I . I . I . I . i . i . 1 . 1 . 1 4 0 . 0 • .c 4-4 
126 ONCOPHORUS WAHLENBERG11 1 * • 1 +« | . | . I . I . i . i . i . i . i . i . i . i . I . I . I . 1 . 1 . 1 4 0 . 0 • . 0 4-4 
127 PELTIGERA CANINA j • • I . 1 +• 1 . I . I . I . I . i . i . i . i . i . i . i . i . i . 1 . 1 . 1 40 .0 • .c 4-4 POLYTRICHUM STRICTUM 1 4. 1 . 1 . 1 * • i . i . i . i . i . i . i . i . i . i . I . I . I . 1 . 1 . 1 4 0 . 0 ».o 4-4 
128 TETRAPHIS PELLUCIOA 1 I . 1 • j . •i • • I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 4 0 . 0 • . 0 + - • 
129 TRITOMARIA EXSECTIFORMIS 1 +9 1 1 . 1 . I . I . I . I . I . I . i . i . i . i . i . i . i . 1 . 1 . 1 40 .0 «.o 4-4 
130 AMBLYSTEGIUM SERPENS 1 . 1 I . 1 . I . I . I . I . i . i . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 • . 0 4- 4 
131 BRACHYTHECIUM ALBICANS 1 I . 1 . j . I . I . i . i . i . i . I . I . I . I . I . I . I . 1 . 1 . 1 2 0 . 0 • . 0 4-4 
132 BRACHYTHECIUM AS PERRI MUM | . 1 >• 1 . 1 . i . i . i . i . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20.0 • .c 4-4 
133 CALYPOGEIA SPHAGNICOLA 1 * • I . | . | , I . I . I . I . I . I . i . i . i . i . I . I . I . 1 . 1 . 1 2 0 . 0 «.o 4-4 

CAMPYLIUM STELLATUM 1 I . 1 . I . I . I . L . i . I . I . i . i . I . I . i . i . 1 . 1 . 1 20 .0 •.c 4-4 
134 CEPHALOZIA ApFINIS 1 * • I . I . | . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 «.o •f-4 
135 CEPHALOZIELLA OIVARICATA 1 • • I . 1 . j . i . i . i . i . i . i . i . i . i . i . i . I . I . 1 . 1 . 1 20 .0 • . 0 4-4 
136 CLADONIA CORNUTA j . 1 . 1 . I . i • . i . i . i . I . I . i . i . i . i . I . I . I . 1 . 1 . 1 20 .0 4.0 4-4 
137 CLAOONIA FIMBRIATA | . 1 1 , I . i . i . i . i . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 20 .0 • .0 4-4 

OICRANUM ACUTIFOLIUM | . 1 . 1 I . I . I . I . I . i . i . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 «.c • - • 
138 DICRANUM MUEHLEN8ECKII 1 *• 1 • 1 . 1 . I . I . I . I . I . I . I . I . I . I . i . i . i . 1 . 1 . 1 20.0 «.c 4-4 
139 DICRANUM POLYSETUM I • 1 * . 1 • 1 • I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 2 0 . 0 • . 0 4-4 
140 DICRANUM UNOULATUM | . 1 . 1 • I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 •.c 4-4 
141 GEOCALYX GRAVEOLENS 1 * • 1 . 1 • 1 . I . I . i . i . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 20 .0 • . 0 4-4 
142 LOPHOZIA INCISA 1 *• 1 • 1 . 1 » I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 4.0 4-4 
143 LOPHOZIA PORPHYROLEUCA | . I . 1 I . 1 . 1 . I . I . 1 . 1 . I . I . I . I . I . I . I . 1 . 1 . 1 20 .0 4.0 • - • 
144 HARCHANTIA AOUATICA 1 » . I , 1 . I . i . i . I . I . i . i . i . i . I . I . I . I . I . 1 . 1 . 1 20 .0 4.0 4-4 
145 MNIUM SPINULOSUM I . 1 1 o 1 • i . l . i . I . I . i . i . i . i . i . i . i . i . 1 . 1 . 1 20 .0 4.0 4-4 
146 NEPHROMA RESUPINATUM 1 . 1 I . I . I . I . I . I . i . i . i . i . I . I . I . I . 1 . 1 . 1 20 .0 4.C 4-4 
147 ORTHOCAULIS KUNZEANUS | . 1 . 1 • I . i • . I . I . i . i . i . i . i . i . I . I . i . i . 1 . 1 . 1 2 0 . 0 4.0 4-4 

PELTIGERA APHTHOSA 1 . 1 . 1 • I . I . i . i . I . I . I . I . I . I . i . i . i . 1 . 1 . 1 20 .0 4.C 4-4 
PELTIGERA POLYOACTYLA 1 | . | a | , I . I . I . I . i . i . i . i . i . i . i . i . i , 1 . 1 . 1 20 .0 4.0 4-4 

148 PLAGIOMNIUM CILI ARE 1 . 1 i • 1 • i . i . i . i . i . I . I . i . i . i . i . i . i . 1 . 1 . 1 2 0 . 0 4.0 4-4 

T a b l e *+2 ( c o n t i n u e d ) 



BOREAL WHITE t BLACK S P R U C E ^ 

TAMARACK - BLACK 

PLOT NUMBER 

SPRUCE' - EQUISETUM ARVENSE 

"\ M l " . 0«1 056 1057 I 058 I _ _ „ _ . „ . 
SPECIES SIGNIFICANCE AND VIGOR 

ST NO. SPECIES 

l M PLAGlCMNlUH " S P I O A T U H 

1 5 1 THU1DIUM RECOGNITUM 

I*. 
I . 
I*. 
I*. 

I . > 
I*. I 

1 • ! 
I . I . 
I . I . * i . i . » i . i . i . ' 

I . I . I 
I . I . ) 

i . i i i i . i 
i . i i . i 
i . i 

i . i 

i t 

I 2 0 . 0 
I 20 .0 
I 20 .0 
I 20 .0 

PS RS 

« . 0 * - * 
• . 0 • - • «.o •-• 
• . 0 • - • 



GOREAL WHITE t ULACK 
SPRUCE ZONE S O I L C H E M I C A L A N A L Y S I S 1 F R A C T I O N <iUUi 

TERRAIN SYSTEM AFTER VALENTINE (1971) 
PLOT 31 TERRIC HUMISOL CHUATSE TERRAIN SYSTEM 

EXCH. CAT. MEQ/100 GM SAM 
NO 

HORIZON SAM. 
DEPTH ( C M . ) 

PH 
H20 

C M . TOT.C 
X X 

TOT .N 
X 

C/N P 
RATIO, PPM 

~C"A~~ MG~~ "FTC" 31- l OF 000-000 
31- 2 OM 008-025 
31- 3 OH I 025-040 
31- 4 OH2 040-050 
31- • OH3 050-085 
31- 9 CG 0<J!5- • 

5.9 94.C 54.50 
5.6 94.C 54.50 

67.9 39.40 
1 .94 
2.18 
1.51 

28.1 010 67.50 10.75 0.0 
25.0 006 65.00 9.25 0.0 
26.1 002 53.75 5.50 0.0 

1.67 0.32 

0.25 
0.0 
0.0 

C.E.C. 
MEQ/100 

SH 

127.00 
82.00 
103.00 

62. 1 
90.9 
57.6 

Page 1 
TEXTURE OASE COLOR 

SAT — 
— X D"R~V MOITT XS~ST5T~XC~ 

10YRS1 10YR31 35 43 18 L 

PLOT 48 PEATY PHASE RSGO HUM IC.GLEYSOL 
0 SA M 

NO 
HORIZON SAM. 

DEPTH 
(CM.) 

PH 
H20 

TOT.C 
X 

TOT.N 
X 

SIKANNI TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM 
CA MG NA K 

C/N 
RATI O 

P 
PPM 

C.E.C. 
MEQ/100 

GM 
BASE 
SAT 
X 

COLOR TEXTURE 
DRY . MOIST XS XSI XC 

48- 0 OF 055-038 6.0 9?. 1 53.40 1.45 36. 8 68 
48- 1 OH 038-000 6.3 87. 1 50.50 1.51 33.4 too 
48- 2 AH OOC-0 10 6.6 e. 1 4. 70 0.38 12.4 016 
48- 3 CG 010- •"' 6.8 1 . 6 0.92 0.04 23. 0 036 

58.75 10.12 0.0 
70.00 12.00 
19.25 3.62 
9.00 

0.0 
0.0 

2.07 0.37 

75 
50 
10 
IS 

113.00 
1 34.00 
25.50 
12.30 

62.7 
61.8 
90.6 
91.9 

10YR42 10YR21 
10VR52 10YR32 24 35 40 C 

PLOT 56 PEATY PHASE MEGO HUMIC GLEYSOL 
SA M 
NO 

HORIZON SAM. 
DEPTH 
(CM.) 

56-
56-
56-
56-

P H 
H20 

C M . 

OF 
OM 1 

038-030 
030-029 

OM2 
AH 

"~0~29-000 
000- • 

'5.3 69.0 
6.1 ee.o 9 S7.9 
6.2 7.6 

TOT.C 
X 

51.60 
49.90 
5 1.06 

TOT.N 
X 

1.10 
1 .47 

^T7¥5^ 
0. 14 

"CHU AT S r " T E R R T H N "5V5"TEM 

EXCH. CAT. MEO/100 GM 
CA MG NA K 

C/N 
RATIO 

P 
PPM 

46.9 102 27.50 9.50 0.0 
33.9 008 65.00 16.62 0.0 
31.5 026 

"4"3775" 
9.75 

9737 0.0 
2.67 0.05 

2.25 
0.63 
0.0' 
0. 12 

C.E.C. 
MEQ/100 

GM 
1 06.00 
131.00 
"77700" 
26. 80 

BASE 
SAT 

... . x ._ 

37. 1 
63.0 

COLOR TEXTURE 
DRY MOIST' XS XSI XC 

64.2 
47.0 10VR43 10YR22 23 S3 21 SIL 

PLOT 57 TERRIC MESISOL 
SAW HORIZON SAM. 

57- I 
57- 2 
57- 3 
57- 4 

OFI 
OF2 
OM 
CG 

OLPTH 
(CM.) 

000-008 
OOfc-022" 
022-051 
051- • 

C M . TOT.C TOT.N 

CHUATSE TERRAIN SYSTEM 
C/N 

" P T A T T O P P M 
EXCH. CAT. MEO/100 GM 
CA MG 

4.7 94.0 54.50 
' 6.2 '9P.0 " 52.20 
6.2 91.0 52.80 
6.3 C.7 0.42 

0.84 
1.14 
1 . 18 
0.02 

64,9 120 21.25 S.6Z 0.0 
45.8 050 61.25 16.62 0.0 
44.7 022 75.00 17.00 0.0 
21.0 013 3.25 0.62 0.0 

2.62 
1.50 
0.0 
0.05 

PLOT »6 TERRIC MESISOL 
SAM 
NO 

HORIZON SAM, 
DEPTH 

58- 1 
58- 2 
56- 3' 

OF 
OM 
CG" 

• { C M . I 

000-012 
012-043 
"045-" • " 

PH 
H20 

CM. 
X 

TOT.C 
X 

TOT .N 
X 

CHUATSE TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM 

NTS ^ ? 
C/N 

RATIO 
P 

PPM 
" C A " ~~RG~ 

4.9 86.0 49.90 1.47 33.9 132 
6.0 89.0 51.60 1.64 31.5 014 
6 . 3 Z . 4 1.3?- 0.11~ ~12.6 007 

33.73 10.12 0.0 
71.25 18.12 0.0 _„ 

'13.00 3.55 0.03 

2. 79 
0.0 
0. 12 

MEO/IOTT 
GM 

83.00 
' 74.00 
1 13.00 

5.00 

C.E.C. 
MEO/100 

82.00 
128.00 
16.70 

SA"T— 
X ' 

35.7 
I 00.0 
81.6 
78,5 

BASE 

COLOR 

37,0 
. 70.0 
100.0 

DRY MOIST XS XSI XC 

10YR53 10YR33 85 -6 7 LS 

COLOR TEXTURE 
DRY MOIST XS XSI XC 

':|0VR42" I0YR43' 3 4 * 0 29 L 

T a b l e *+3 
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Tamarack - B l a c k Spruce - E q u i s e t u m a r v e n s e 

F i g s . 59 & 60 Above, a T e r r i c H u m i s o l . The v e r y 
d a r k c o l o r i n d i c a t e s a h i g h degree of d e c o m p o s i t i o n of o r g a n i c 
m a t t e r due t o the i n f l u e n c e of m i n e r o t r o p h i c w a t e r . Below, a 
p e a t y phase of a Rego Humic G l e y s o l . 
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P l a n t A s s o c i a t i o n 10 

Tamarack - B l a c k Spruce - E q u i s e t u m a r v e n s e 

Hylocomio ( s p l e n d e n t i s ) - P t i l i o ( c r i s t a e - c a s t r e n s i s ) P l e u r o z i o 

( s c h r e b e r i ) - E q u i s e t o ( a r v e n s i s ) - M i t e l l o (nudae) - S m i l a c i n o 

( t r i f o l i a e ) - L a r i c o ( l a r i c i n a e ) - P i c e e t u m marianae 

The Tamarack - B l a c k Spruce - E q u i s e t u m arvense 

a s s o c i a t i o n g e n e r a l l y o c c u r s near t h e m a rgins of streams 

i n g e n t l y u n d u l a t i n g t e r r a i n where t h e r e i s a c t i v e seepage 

of water t h r o u g h the s o i l . In some r e s p e c t s , t h i s a s s o c i a t i o n 

can be c o n s i d e r e d as the b o r e a l analogue o f L y s i c h i t u r n 

a s s o c i a t i o n s of t h e C o a s t a l Western Hemlock B i o g e o c l i m a t i c 

Zone. T h i s a s s o c i a t i o n i s v e r y r i c h i n t h e number of p l a n t 

s p e c i e s p r e s e n t w i t h a t o t a l of 15̂  b e i n g r e c o r d e d from the 

f i v e p l o t s . E i g h t y - o n e s p e c i e s of v a s c u l a r p l a n t s were 

p r e s e n t , 58 b e i n g herbs and t h e r e m a i n i n g 23 b e i n g shrubs 

and t r e e s . H y g r o t o p i c a l l y t h i s a s s o c i a t i o n has been a s s e s s e d 

as h y g r i c and t r o p h o t o p i c a l l y as s u b e u t r o p h i c . 

V e g e t a t i o n 

P i c e a m a r i a n a , P. g l a u c a , and L a r i x l a r i c i n a 

dominate t h e A^ l a y e r ; P i c e a m a r i a n a and L a r i x l a r i c i n a 
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the A 2 l a y e r , and P i c e a mariana alone dominates the A^ l a y e r . 
Populus b a l s a m i f e r a , B e t u l a r e s i n i f e r a , and B. p a p y r i f e r a 
a d d i t i o n a l l y occur s p o r a d i c a l l y i n the t r e e l a y e r . The B-|_ 
l a y e r i s dominated by P i c e a mariana which i n d i c a t e s that the 
probable s u c c e s s i o n a l development i s towards b l a c k spruce. 
S a l i x bebbiana ( o c c u r r i n g f r e q u e n t l y a l s o i n P i c e e t a l i a 
glaucae) and Alnus t e n u i f o l i a are c h a r a c t e r i s t i c of the upper 
shrub l a y e r , the l a t t e r species i s one of the many which 
i n d i c a t e s the a f f i n i t i e s of t h i s a s s o c i a t i o n to a l l u v i a l white 
spruce communities as w e l l as the P o p u l e t a l i a b a l s a m i f e r a e . 

The B2 l a y e r i s dominated by Ledum groenlandicum, 
Viburnum edule, Rosa a c i c u l a r i s , arid Alnus t e n u i f o l i a . 
Ledum groenlandicum, a c h a r a c t e r i s t i c species of the P i c e e t a l i a 
marianae, i n d i c a t e s that there i s s u f f i c i e n t raw humus 
accumulation to promote t h i s species w h i l e Viburnum edule 
and Alnus t e n u i f o l i a , c h a r a c t e r i s t i c of the orders P i c e e t a l i a 
glaucae and P o p u l e t a l i a b a l s a m i f e r a e , i n d i c a t e a high 
n u t r i t i o n a l q u a l i t y of the s i t e s . Other shrub species 
f r e q u e n t l y present which are c h a r a c t e r i s t i c of the P i c e e t a l i a 
glaucae order are Ribes t r i s t e and R. oxyacanthoides. 

The herb 
canadens i s , 

l a y e r i s dominated by Equisetum arvense. 
Mite11a nuda, Carex disperma, Vaccinium Cornus 

v i t i s - i d a e a , S m i l a c l n a t r i f o l i a , Moneses u n i f l o r a and P y r o l a 
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secunda which are present i n a l l p l o t s . Some of the species 
present i n the herb l a y e r which are i n d i c a t i v e of the P i c e e t a l i a 
glaucae are Rubus pubescens, V i o l a r e n i f o l i a , Galium b o r e a l e , 
Actaea r u b r a , A r a l i a n u d i c a u l i s , M t e l l a nuda, Goodyera repens, 
Equisetum pratense, Galium t r i f l o r u m , and C i r c a e a a l p i n a . 

Constant dominant mosses which occupy most of the 
moss l a y e r are Hylocomium splendens, P t i l i u m c r i s t a - c a s t r e n s i s , 
Pleurozium s c h r e b e r i , and Aulacomnium p a l u s t r e . P e l t i g e r a  
aphthosa i s the only l i c h e n u s u a l l y present. 

S o i l s 

The s o i l s under the Tamarack - B l a c k Spruce 
a s s o c i a t i o n are Peaty Phase Rego. Humic G l e y s o l s , " T e r r i c 
M e s i s o l s , and T e r r i c Humisols. Although two s o i l orders 
and three s o i l great groups are represented by the above 
s o i l s , they are a l l c l o s e l y r e l a t e d and t h e i r d i f f e r e n c e s , 
as i n d i c a t e d by the names i n the c l a s s i f i c a t i o n , are i n 
r e a l i t y not great s i n c e the d i f f e r e n c e s between the organic 
order and g l e y s o l i c order are a r b i t r a r i l y defined on the 
depth of the peat l a y e r . Four of the f i v e s o i l s are 
c h a r a c t e r i z e d by an Of and Om h o r i z o n o v e r l y i n g the m i n e r a l 
s o i l w i t h one s o i l having a predominant Oh middle t i e r . 
The pH of the surface h o r i z o n , which i s formed i n a l a r g e 
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p a r t by f e a t h e r mosses, r a n g i n g from >+.5 - 6.0 w h i c h i s h i g h e r 

t h a n the pH of e q u i v a l e n t s u r f a c e h o r i z o n s of the B l a c k -

S p r u c e - Moss a s s o c i a t i o n , t h e pH of w h i c h , was g e n e r a l l y 

below h.o. The u n d e r l y i n g peat h o r i z o n s are g e n e r a l l y 

m i l d l y a c i d i c as a r e t h e m i n e r a l s o i l s (pH 5.6 -6.3). 

I n g e n e r a l , b i o l o g i c a l a c t i v i t y i n t h e s e s o i l s i s 

h i g h w h i c h i s r e f l e c t e d i n t h e h i g h degree of breakdown of 

o r g a n i c m a t t e r of the u n d e r l y i n g p e a t . These s o i l s g e n e r a l l y 

have n a r r o w e r C/N r a t i o s t h a n o r g a n i c s o i l s w i t h predominant 

Of h o r i z o n s such as t h o s e of the S p h a g n o - F i b r i s o l s ( B l a c k 

Spruce - Sphagnum f u s c urn a s s o c i a t i o n ) . The r i c h n e s s of t h e s e 

s i t e s , as r e f l e c t e d by t h e v e g e t a t i o n , i s due m a i n l y t o the 

r a p i d l a t e r a l movement of m i n e r o t r o p h i c w a t e r s w h i c h a c t b o t h 

as a n u t r i e n t s o u r c e and as a f l u s h i n g agent w h i c h can remove 

t o x i c p r o d u c t s of a n a e r o b i c r e s p i r a t i o n . Moore and B e l l a m y 

(197*+) s u g g e s t t h i s l a t t e r f u n c t i o n may be e q u a l l y i m p o r t a n t 

t o t h e commonly mentioned e f f e c t s as a n u t r i e n t s o u r c e of 

seepage w a t e r s . 

A l t h o u g h V a l e n t i n e ( 1 9 7 D has not s p e c i f i c a l l y 

d e s c r i b e d t h e s e s o i l s , t h e y resemble some of t h e i n c l u s i o n s 

mentioned i n h i s map u n i t o f t h e Simpson s e r i e s which i s 

b a s i c a l l y a Carbonated O r t h i c Humic G l e y s o l . The s o i l s 

examined under t h e Tamarack - B l a c k Spruce - E q u i s e t u m a r v e n s e 
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association lack the secondary carbonate enrichment of the 
Simpson s e r i e s . 



ORDER IV 

P o p u l e t a l i a balsamiferae K r a j i n a 1969 

The P o p u l e t a l i a balsamiferae occur on the eutrophic 
trophotopes and subhygric and hygric-'hy'grotopes." S o i l s are 
Regosols on a l l u v i a l f l o o d p l a i n s . I t has the f o l l o w i n g c h a r a c t e r 
s p e c i e s : 

Populus b a l s a m i f e r a  
Alnus t e n u i f o l i a ^ 
Equisetum hyemale•• 

The P o p u l e t a l i a balsamiferae are described i n „ 
Europe as the P o p u l e t a l i a albae by Braun-Blanquet (1931). 

The P o p u l e t a l i a balsamiferae are composed of two 
a l l i a n c e s (no. 7 and no. 8). 

A l l i a n c e 7 Populion balsamiferae Annas et K r a j i n a 

This a l l i a n c e occurs on eutrophic trophotopes and 
subhygric t o h y g r i c hygrotopes. There are no a l l i a n c e 
c h a r a c t e r species f o r the Populion b a l s a m i f e r a e . I t i s 



c h a r a c t e r i z e d by the absence of the c h a r a c t e r s p e c i e s 

c h a r a c t e r i z i n g a l l i a n c e no. 8. S o i l s of the a l l i a n c e a r e 

f l o o d p l a i n R e g o s o l s d e p o s i t e d e a r l i e r t h a n t h o s e of a l l i a n c e 

no. 8. The P o p u l i o n b a l s a m i f e r a e has t w o ' p l a n t a s s o c i a t i o n s 

(no. 11 and no. 1 2 ) . 



PLANT ASSOCIATION 11 

FLOODPLAIN BALSAM POPLAR 

Equiseto (pratensis) - Pyrolo (asarifoliae) -
Alno (tenuifoliae) - Populetum balsamiferae 

Characteristic Combination of Species 

Layer Constants (presence >60#) 

* characteristic 
Characteristic 

non - constants ^ 1 1 

Tree Populus balsamifera 

Shrub Picea glauca 
Alnus tenuifolia 
Cornus stolonifera^ 
Viburnum edule 
Rosa acicularis 

Rubus idaeus var. strigosus 

Herb 
< 

Pyrola asarifolia 
Equisetum pratense 
Equisetum hyomale 
Rubus pubescens 
Vicia americana . 
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FLOODPLAIN BALSAM POPLAR 
Equiseto (pratensis) - Pyrolo ( a s a r l f o l i a e ) -
Alno ( t e n u i f o l i a e ) - Populetum balsamiferae 

P l o t No. (,h 65 73 7h 83 8W 85 

Elevation In II 300 300 300 300 300 300 300 
Latitude 58° 38' 58° 38 ' 58° 39 ' 58° 39' 58° ho> 58° ^ J ' 58° "+0 • 

Longitude 122° 32' 122° 32' 122° 3,h< 122° 2h' 122° 39' 122° 39' 122° 37' 
Exposure NE NE • • - - - - -

Slope Gradient % 1 1 0 0 0 0 0 

Percent coverage 
Tot a l A 78 79 75 79 7 0 83 6h 

A l ho 15 35 50 22 2.8 25 
A2 20 ho 20 20 35 ho 35 
A3 25 . !9 20 1 9 30 20 1 5 

T o t a l B h5 20 58 h5 60 3 0 68 
B l h2 5 . ho 23 9 20 h8 

B 2 9 1 7 28 32 55 20 25 

C 7 1 3 6 8 1 9 ' 1 3 6 
Dh - ' + : - - - - -

DT» h . 5 h 2 3 1 2 

Plot Coverage % 
U t t e r - • - -.- - "- -

Decaying Wood 8 10 10 10 10 10 10 
Mineral S o i l 92 9 0 9 0 9 0 90 9 0 90 
Rock - - - - ™ 

Hygrotope Subhyg r i c hygrlc 

Trophotope Eutrophic 

Parent M a t e r i a l Alluvium 

T a b l e h$ 



FLOODPLAIN BALSAM POPLAR 
BOREAL WHITE £ BLACK SPRUCE ZONE 

PAGE 1 

PLOT NUMBER 

ST NO. SPECIES 

1 0 6 4 1 0 6 5 1 0 7 3 1 0 7 4 1 0 B 3 I 0 8 4 1 0 8 5 1 I I I I I I 

SPECIES SIGNIFICANCE ANO VIGOR MS R S 

A l 

A2 

A3 

81 

B2 

1 POPULUS BALSAMIFERA 

POPULUS BALSAMIFERA 

I 7 . 3 1 6 . 3 1 7 . 3 1 8 . 3 1 5 . 2 ) 6 . 3 1 5.21 

POPULUS BALSAMIFERA 
2 PICTA GLAUCA 
J ALNUS TENUIFOLlA 

ALNUS TENUIFOLI A 
PICEA GLAUCA 
POPULUS BALSAM IFERA 

4 CORNUS STOLON IFERA 
5 VIBURNUM EOULE 
6 ROSA ACICULARIS 

ALNUS TENUIFOLIA 
PICEA GLAUCA 

7 RI EES OXYACANTHOIDES 
8 RUBUS IDAEUS 
9 ALNUS CRISPA 

10 PRUNUS VIRGINIANA 
11 LONICERA OIOICA 

12 PYROLA ASARIFOLIA 
13 EOUISETUM PRATENSE 
14 EOUISETUM HYEMALE 
15 RUBUS PUBESCENS 
16 VICIA AMERICANA 
17 EOUISETUM ARVENSE 
18 MITELLA NUDA 
19 GALIUM TRIFLORUM 
20 CORNUS CANAOENSIS 
21 ARALIA NUOICAULIS 
22 MA IANTHEMUM CANAOENSE 
23 LINNAEA BOREALIS 
24 EQUISETUM SYLVATICUM 
25 ACTAEA RUBRA 
26 SM I LAC I NA TRIFOLIA 
27 PETASITES PALMATUS 
28 SOLIOAGO CANAOENSIS 
29 AGROPYRON CANINUM 
30 ACHILLEA MILLEFOLIUM 
31 CINNA LATIFOLIA 

I 5 . 2 1 7 . 2 1 5 . 2 1 5 . 2 1 5 . 2 1 7 . 3 1 5 . 2 1 

16.21 . 15.215.21 . 15.214.21 
I . 15.31 . I . 15.21 . 14.21 
I . I . I . I . I . 14.31 . I 

17.31 . I 7.21 5.21 4.21 5.21 7.21 
I . 14.21 . 11.21 . I . 15.21 
I . I . I . I . I . 13.21 . I 

12.214. 
I 1.214, 
I 1.213, 
14.21 , 
11.21 , 
1 . 1 2 , 

2 l 6 . 2 l 5 . 2 l 5 . 2 l 3 . 3 l 4 
21 2 . 2 1 4 . 2 1 4 . 2 1 3 . 2 1 2 
2 1 4 . 2 1 4 . 2 1 4 . 2 1 . 15 
1 4 . 2 1 4 . 2 1 3 . 2 1 4 . 2 1 
I 1.213.21 1.214.21 

2 1 1 . 2 1 2 . 2 1 . 11.21 
I . 11.21 . I * . 2 1 1 
12.21 . 1 . 1 . 1 
I . I . 11.2 I . I 
I . I . I*.21 . I 

21 
.21 
21 

I 

21 

I 

I 

I • 

| «• 

4.31 3.21 1.213.31 1. 
• . 2 1 1 . 2 1 2 . 3 1 2 . 2 1 * . 
1.21 . I . I * . 2 1 1 . 
. 13.21 . 1 4 . 2 1 2 . 

•.21 . 1 3 . I*.21 . 
• .21 . 1 4 . 2 1 2 . 2 1 
. 11.21 . I 
.21 . I+.2 I 
. 14.21 . I 
. 11.21 . I 
. I*.21 . 
. 1 . 1 . 
. I . I I . 
. I*.21 . 
. I*.21 . 
. 12.21 . 
. I . 12.21 
. 1 . 1 . 1 

1 1 . 
I * 
14. 
1 4 . 
I * . 

1 1 . 2 1 1 . 
I*.21 . 
I . I . 
I . I . 
I . I . 

2 1 * 
21 + 
214 
21 1 
I • 
I 

21 1 
21 
212 
21 • 
211 
21 

. 2 1 1 
.21 1 
.2 14 
.21 
.21 • 
. 1 + 

2 1 * 
I . 

.21 

.21 

. 3 I 

.21 

.21 

.21 

.21 

.21 
.2 I 
.21 
21 

I * 

I 
I . I . I * . 2 1 . I . 

.21 . I 

• I • I 
.21 . I 
.11 . I 
• I • I 

100.0 7 .0 5-8 

100.0 5.9 5-7 

71 .4 5.1 4-6 
4 2 . 9 4 .2 4 -5 
14 .3 2 .0 4-4 

85.7 5 .9 4 -7 
4 2 . 9 3 .5 1-5 
14.3 1.2 3-3 

100.0 5.1 
100.0 3 .7 

85 .7 4. 2 1-5 
71 .4 3.5 3-4 
71 .4 2 . 7 1-4 
57.1 1.4 1-2 
4 2 . 9 *.b *-l 
14.3 * . 5 2 -2 
14.3 *.0 1-1 
14.3 * . 0 

2-6 
1-4 

100.0 
100.0 

71 .4 
71 .4 
71 .4 
57 .1 
57.1 
57 .1 
4 2 . 9 
4 2 . 9 
4 2 . 9 
2 8 . 6 
2 8 . 6 
2 8 . 6 
28 .6 
14 .3 
14 .3 
14.3 
14 .3 
14 .3 

3 .0 
1 .5 

•-4 
• -2 

3 .0 * - 4 
2 . 7 * - 4 
1.4 . - 3 
2 .2 * - 4 
1.0 * - l 
« . C • - • 
3.0 2-4 
2 .1 * - 4 
• . 2 * - l 
• . 4 1-1 
• .I * - l 
• . 0 • - • 
• . 0 • - • 
• . 5 2-2 
• . 5 2-2 
• . 0 l - l 
. . 0 
• . 0 

T a b l e k6 
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FLOODPLAIN BALSAM POPLAR 
BOREAL WHITE C BLACK SPRUCE ZONE 

PAGE 2 

PLOT NUMBER 1064106510 7310741 083108410B51 1 1 1 1 1 1 1 1 1 1 i i 

ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR p MS RS 

32 CIRC4EA ALPINA I . l . l . l . 1'.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 14 .3 t . O t - t 
33 FRAGARIA VIRGINI ANA I . I . I . I t . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 14.3 t . O t - t 
34 GALIUM BOREALE I . l . l . l . I t . 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . 1 . 1 14.3 t . O *-• 
35 LATHYRUS CCHROLEUCUS I . I . I . I t. 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 14 .3 t . O • -• 
36 MERTENSIA PANICULATA 1 . I t . 2 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 14.3 t . O • - + 
37 PYROLA CHLORANTHA 1 . It.2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 14 .3 t . O t - t 
3B SENECIC LUGENS 1 . 1 . 1 . 1 . 1 . I t . 2 | . 1 . 1 . I . I . I . I . I . I . I . I . I . 1 . 1 14.3 t . O t - t 
39 THAL1CTRUM SPARSIFLORUM I . l . l . l . ! . It.2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . 1 . 1 14.3 t . O t - t 
40 

OH 
41 

VICLA RENIFOLIA 1 . 1 . 1 . 1 . 1 . It. 2 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . 1 . 1 14.3 t . O t - t 40 
OH 

41 ATRICHUM UNOULATUM 1 . | t . 1 . . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 14 .3 t . C t - t 
42 BRACHYTHECIUM ALBICANS 1 . I't . l . l . l . l . l . l . l . I . I . I . I . 1 . I . l . l . l . 1 . 1 14 .3 t . O t - t 
43 BRACHYTHECIUM REFLEXUM l . | t . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 14 .3 t . C • -• 
44 BRACHYTHECIUM SALEBROSUM 1 . I t . I . I . 1 . I . I . I . I . l . l . l . 1 . I. I . I . I . 1 . 1 . 1 14.3 t . O t - t 
45 CAMPYLIUM CHRYSOPHYLLUM I . l ' t . | . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . I. I . 1 . 1 . 1 . 1 14.3 t . O t - t 
46 CAMPYLIUM HISPIDULUM I . I t . | « | . | . I . I . I . 1 . 1 . 1 . 1 • I . I . 1 . 1 . 1 • 1 . 1 . 1 14.3 t . C • -. 
47 LEPTCBRYUM PYRIFORME 1 . I t . I . l . l . l . 1 . I . I . I . I . I . I . I . I . l . l . l . . 1 . 1 14 .3 t . O t-« 
48 MARCHANTIA POLYMORPHA 1 , I t . I . l . l . l . l . l . l . l . l . l . l . I . I . I . I . 1 . 1 . 1 14.3 t . O t - t 
49 MN IUM SPINULOSUM I . i t . i • i . i . i . i . i . i . i . i . i . i . i . i . i • i . i . 1 . 1 14.3 t . O t - t 
50 P LAG ICMNIUM CUSPIDATUP 1 . | t . | . | . | . | . | « | o | . | . | . | . I . I . I . l . l . l . 1 . 1 14 .3 t . O t - t 
51 PLAG10MNIUM DRUMMONDII i . i t . i . i . j . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 14.3 t . O • -• 
52 

DW 
53 

THUIOIUM RECOGNITUM 1 • I t . I . I . l . l . l . l . l . l . l . I . l . l . l . I . I . I . 1 . 1 14.3 t . O t - t 52 
DW 

53 PELTIGERA CANINA i t . i t . i . i . i t . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 42 .9 t . C • - t 
54 PELTIGERA POLYDACTYLA i t , I . I . i t , i t . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 4 2.9 t . O t - t 
55 PTILIUM CRISTA-CASTRENSIS i . i i . i . i . i i . i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 28 .6 t . 4 l - l 
56 PELTIGERA APHTHOSA i . i . i . i t . i i . i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 28 .6 1.1 t - 1 
57 HYLOCCMIUM SPLENOENS i . u . i . i . i . i . I . I . I . I . i . i . i . i . i . i . i . i . 1 . 1 14.3 t . O 1-1 

BRACHYTHECIUM SALEBROSUM I t . l . l . i . l . l . l . l . t . l . l . l . l . l . i . l . l . l . 1 . 1 14.3 t . C • - • 
CAMPYLIUM CHRYSOPHYLLUM i t . i . i . i . i . i . I . I . I . I . I . I . i . i . I . I . I . I . 1 . 1 14 .3 t . O t - t 
CAMPYLIUM HISPIDULUM i t . i . i . i . i . i . i . i . i . i . i . i . i . i . i . i . i . i . 1 . 1 14.3 t . O t - t 

5B CROSSOCALYX HELLER I ANUS i t . i . i . I . I . I . i . i . i . i . I . I . I . I . I . I . I . I . 1 . 1 14 .3 t . 0 t - t 
59 OREPANOCLADUS UNCINATUS i t . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . 1 . 1 14 .3 t . O t - t 
60 HERZOGIELLA TURFACEA | t , | , | . I . I . 1 . 1 . I . I . 1 . 1 . I . I . 1 . 1 . I . I . I . 1 . 1 14.3 t . O t - t 
61 HOMALOTHECIUM AENEUM i t . i . i . i . i . i . i . i . i . i . i » i . i . i . I . I . i • i . 1 . 1 14 .3 t . O • - • 
62 JAMESONIELLA AUTUMNAL IS i t . I . I . I , i . i . i . i . I . I . I . I . I , i . I. I. I . I . 1 . 1 14 .3 t . O t - t 
63 LOPHOCOLEA MINOR I t . I . I . I . I . I . I . i . i . i . i . i . | . I . I . I . I . I . 1 . 1 14.3 t . O • - t 
64 NEPHROMA BELLUM i . i t . i . i . i . i . i . i . I. i . i . i . i . i . I. I. I . I . 1 . 1 14 .3 t . O t - • 

PLAGIOMNIUM CUSPIDATUM i t . I . I . I . I . I . I . I . I . I . I . I . i . i . I . I . I . I . 1 . 1 14.3 t . O t - t 
65 PYLAISIA POLYANTHA i t . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I . I.I . 1 . 1 14.3 t . O t - t 

T a b l e Li6 ( c o n t i n u e d ) 



miHLAL UH1 lb t ULALK 
SPRUCE ZONE SOIL C H E M I C A L ANALVSIi (FRACTION <iCM| 

TCRrtAlN SYSTEM AFTTR VALENTINE (19711 Page 1 
PLOT 64 CUMULIC REGCSGL MUSKMA TERRAIN SVSTEM 

5AM-

NO 

64--"I" 
64- 2 
64- 3 

HOR IZON SAM. 
OEPTH 
( C M . ) 

PH 
H20 

C M . TOT.C T O T ' . T T 
X 

C K2 016-043 
CK3 043- • 

7^0 j f f " 
6.9 £.4 

-xms-
1 .80 
3. 13 

""OTT. A" 
0.09 
0. 08 

C77I— 
RATIO 

— P 
PPM 

— 2.6 ~T 
20.0 006 
39.1 007 

EXCH. CAT. MEO/100 5M 
CA 

~7.-25" 
7.25 
6.75 

MG NA 
~2. E5" 0.03 " 0.27 
1.97 0.03 0.20 
1.10 0.03 0.12 

—C. E . C . 
MEO/100 

GM 
•'22.30" 
16.60 
16.00 

-BX5T£— 
SAT 

X 

— 46.6-
50.8 
5<S.O 

- COLOR 
DRY MOIST XS XSI XC 
' r 0 Y R 4 2 - I 0 Y R 3 2 ~ 6~56 36 SICL" 
10YR52 10YR32 57 27 14 SL 
10YR42 I0YR32 60 26 12 SL 

PLOT 65 CUMULIC REGOSOL MUSKMA TERRAIN SYSTEM 

S A V 
NO 

~"HORIZON SAM. 
OEPTH 
( C M . ) 

PH 
H20 

O.M. 
X 

TOT.C 
X 

"TOT.N' 
X 

... c / f J 

RATIO 
P 

PPM EXCH 
CA 

65- 1 
65- 2 
6 5 - 3 

CKI 
CK2 
CK3 

000-UI 1 
01 1-032 
032- • 

7.b 
6.7 
7.2 

I.I 
2.6 
2.3 

0 .64 
1.51 
1.33 

0. I I 
0. 19 
0. 06 

5. fi 
7. 9 

22. 2 
9 
9 

26 
6.75 ' 
6.25 
5. 50 

' M E Q / T O O G M - — C . E . C . D A 5 E -

MEO/100 SAT 
GM X 

1.42 0 .0 0T27 1 1 .50 91.3" 
4.15 0.03 0.27 14.60 87.0 
1.30 0.0 0.15 B.30 03.7 

COCOR 
DRY MOIST 

TEXTURE 
XS XSI XC 

TTTYRS2 16YR32 
10YR52 10YR32 20 58 21 SIL 
10YR52 10YR32 78 14 7 LS 

PLOT 73 CUVULIC NEGC1S0L 
-5TCV-
NO 

73- I" 
73- 2 

H O R I2JW SAW. 
DLPTH 
( C M . ) 

H20 
O . M . 

X 
TOT.C 

X 
T O T . N 

X 

~CKI~ 
CK2 oo-o-cnrr 

031- + 
7.3 
7.5 7.0 

V.3T-
1.16 "Trnir 

0.09 

C / N " 
RAT I O PPM 

TERRAIN SYSTEM 
E X C H . CAT. MEO/100 CM 

NA K 

12.9 005 
~6.0 0 ' 
8.00 

"1.82 0.02 
0.82 0.05 

0.35" 
0.22 

C . E . C . 
MEO/100 

GM 
9.00~ 

1 1.90 

B A S E 
SAT 

X 

o r . r 
76.5 

_ • 
DRY MOIST 

TEXTURE 
XS XSI XC 

-10YR42" I0YR32 49 42 8 L 
10YF<42 10YR32 16 64 17 SIL 

PLOT 74 CUMULIC REGOSOL 
SAM HORIZON SAM. 
NO DEPTH— 

( C M . ) 

CK1 00T-004 7.0 2.7 
74- Z -CTC2 004- "Trrs—3Ts~ 

TOT.C 

1 .56 

TOT.N 
—t—• 

MUSKWA 

0. 13 

TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM 
CA MG NA K 

17.3 007 9.00 1.E5 0.07 0 , 27_ 

C/N 
-RATI 0 

P 
""PPH-

C.E.C. 
MEQ/100 

GM 
BASE 
" SAT" 

X 

15. 0 DOS 2.37 0.02" 0.20" 
16.20 

"T5Ta3~ 
67.3 
66.7" 

COLOR 
DRY MOIST 
10YR52 10YR32 

T0YR42 I0YR3T 

TEXTURE 
XS XSI XC 
I 76 22 SIL 

~iH~Si~16 SIL 

PLOT 83 CUMULIC REGOSOL 
HORIZON SA M 

8 3- I 
83- 2 
83- 3 
83- 4 

CKI 
AH 
c 
CK2 

SAM. 
DEPTH 
(C ' .M . T 

PH 
H20 

O.M. 
X 

TOT.C 
X 

TOT.N 
X 

C/N 
PATIO 

P 
PPM 

OOO-OOV 
009-013 
0 1 3-025 
025- • 

7.3 1,7 0.99 
6.4 42,9 24.90 
7.2 2.6 1,48 
7,6 0,0 0,0 

TERRAIN SYSTEM 
EXCH. CAT, MEO/100 GM 

0,16 6,2 001 6.00 
C.76 32.8 002 43.75 
0.13 11.4 2 4.75 
0.08 0.0 2 5.00 

""WG~" "wr 
1.05 0.0 0,15 
9,12 0,0 0.75 
3,00 0.02 0.17 
I.9!> 0.0 0.17 

C.E.C. 
MEQ/lOO 

G S T 

10.00 
76,00 
1 1.60 
7.50 

BASE 
SAT 

72.2 
70.9 
68.5 
95.3 

COLOR TEXTURE 
-rj R y " H O T S T X S ~ " X S T " X C 

10YRS2 10YR32 
10YR42 10YR22 
10YR42 10YR32 

46 35 17 L 

PLOT 84 CUMULIC REGOSOL 
SAM 
NO 

84-
84-

HOR1ZON S A M . 
DEPTH 
( C M . ) 

CKI 000-008 

PH 
H20 

CK2 
CK3 

"Wa~0"TT" 
012-

7.4 2.4 
2.2 

6.5 1.6 

TOT ,C 
X 

1 .40 
"TT2"8~ 
0.93 

T O T ,N 
X 

0.09 

C/N 
RAT 10 

P 
PPM 

11. 
IT76 
10. 3 

7 004 
r 

TERRAIN SYSTEM 
EXCH. CAT. MEO/100 GM 
CA MG NA K 

05 7.75 
"TST50"" 

I .57 0, 
-T )705"T5T05-" 

S.7S 1,30 0,0 
0.22 

"0V27" 
0. 15 

C.E.C, 
.MEU/100 

G M 

13, 10 
14.40 

OASE 
SAT 

X 

73.3 
40.1 

100.0 

COLOR TEXTURE 
DRY MOIST XS XSI XC 
10YR42 I0YR32 23 65 11 SIL » 

—1 0>R5"2̂  I DYR32 3B"~44 17 U — 

10YR42 10YR22 55 31 13 SL * 

PLOT 65 CUMULIC REGOSOL 
_SA.M_ 
NO 

HQRIZQN ftgAMfr 

( C M , ) 
PH 

H20" 
C M . TOT.C 

- i 
TOT.N 
~~x" — 

85- 1 
85- 2 
85- 3 

CKI 
CK2 
CK3 

000-006 
006-019 
019- • 

7.4 
6.8 
7.0 

3.4 1.98 
3.5 2.03 
1.8 I.06 

0.12 
0.13 
0 . 10 

MUSKWA TERRAIN SYSTEM 
C/N P EXCH. CAT. MEO/100 GM 

TTATTD PPH 

16.5 003 10.00 1.67 0.0 0.40 
15.6 002 7.25 2.80 0.0 0.27 
10.6 002 6.25 1.35 0.02 0.17 

urovTinr 
GM 

19.00 
14.70 
12.80 

OASE 
STCT— 

X 

63.8 
70. T" 
60.9 

COLOR 
MOIST X S X S I X C 

10YR52 10YR32 
1QYRS2 10YR31 
10YR42 10YR32 48 32 19 L 

T a b l e U7 



F l o o d p l a i n Balsam P o p l a r 
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F i g s . 61 & 62 F l o o d p H a i n B a l s am P o p l a r ecosystems 
on t h e P r o p h e t R i v e r s o u t h of F o r t N e l s o n . Below, a t y p i c a l 
C u m u l i c R e g o s o l showing b u r i e d o r g a n i c l a y e r s . 



F l o o d p l a i n Balsam P o p l a r 
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F i g s . 63, 6h & 65 The p h o t o g r a p h on t h e above l e f t shows 
h i g h water mark. Below, a t y p i c a l C u m u l i c R e g o s o l . 



F l o o d p l a i n Balsam P o p l a r 
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F i g s . 66 & 6? Above, e p i c o r m i c r o o t i n g on P o p u l u s  
b a l s a m i f e r a a f t e r f l o o d i n g . T h i s a d a p t a t i o n a l l o w s the 
t r e e t o s u r v i v e under c o n d i t i o n s where t h i c k sediment de
p o s i t s a r e l a i d down on t h e f l o o d p l a i n s by f l o o d i n g r i v e r s . 
Below - an overmature P o p u l u s b a l s a m i f e r a community b e i n g 
r e p l a c e d by P i c e a g l a u c a . 



F l o o d p l a i n Balsam P o p l a r 

F i g s , 68 & 69 Upper p h o t o g r a p h shows the 
Muskwa R i v e r a t peak f l o o d . Telephone p o l e , c i r c l e d i n 
upper p h o t o g r a p h i s shown below under normal w a t e r l e v e l 



F l o o d p l a i n Balsam P o p l a r 

F i g s . 70 & 71 P i c e a g l a u c a e s t a b l i s h e d under 
P o p u l u s b a l s a m i f e r a s t a n d . Below - e r o s i o n on a balsam 
p o p l a r s t a n d on t h e F o r t N e l s o n R i v e r . 
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Plant A s s o c i a t i o n 11 

F l o o d p l a i n Balsam Poplar 

Equiseto ( p r a t e n s i s ) - Py r o l o ( a s a r i f o l i a e ) -
Alno ( t e n u i f o l i a e ) - Populetum balsamiferae 

The F l o o d p l a i n Balsam Poplar a s s o c i a t i o n occurs 
i n the m i d - p o s i t i o n of the young a l l u v i a l f l o o d p l a i n s at 
s l i g h t l y higher p o s i t i o n s than the Sandbar Willow and F l o o d -
p l a i n Alder a s s o c i a t i o n s . The topography i s g e n e r a l l y f l a t 
w i t h the remnants of old bars and d e p o s i t i o n a l r i d g e s on 
the s u r f a c e . This a s s o c i a t i o n i s common along a l l the major 
r i v e r s . When pro j e c t e d on the edatopic g r i d , t h i s a s s o c i a t i o n 
occupies eutrophic trophotopes and subhygric t o h y g r i c 
hygrotopes. 

" V e g e t a t i o n 

S t r u c t u r a l l y , balsam poplar ecosystems are much 
more complex than the Sandbar Willow and F l o o d p l a i n Alder 
a s s o c i a t i o n s i n terms of v e g e t a t i o n development. The w e l l 
developed t r e e l a y e r i s c h a r a c t e r i s t i c a l l y composed of 
Populus b a l s a m i f e r a w i t h P i c e a glauca i n the understory. 
The upper shrub l a y e r i s dominated by "Alnus t e n u i f o l i a w i t h 
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t h e B 2 b e i n g c h a r a c t e r i z e d by Cornus s t o l o n i f e r a . Viburnum  

e d u l e , Rosa a c i c u l a r i s , P i c e a g l a u c a , and Ribes o x y a c a n t h o i d e s . 

A m o d e r a t e l y d e v e l o p e d herb l a y e r i s p r e s e n t w i t h p e r c e n t 

coverage a v e r a g i n g around 10% f o r t h e sample p l o t s . P y r o l a  

a s a r i f o l i a and E q u i s e t u m p r a t ense are the o n l y two c o n s t a n t 

dominants i n the herb l a y e r . E q u i s e t u m hyemale, Rubus  

pubescens, and V i c i a a m e r i c a n a are c o n s t a n t s w i t h E q u i s e t u m  

hyemale sometimes h a v i n g a h i g h s p e c i e s s i g n i f i c a n c e . I n 

most o f t h e s e communities t h e moss l a y e r i s a bsent on m i n e r a l 

s o i l and i s o n l y p o o r l y d e v e l o p e d on d e c a y i n g v/ood. 

J e f f r e y (196^) r e c o g n i z e d two community t y p e s -

a Balsam P o p l a r - E q u i s e t u m hyemale - f o r e s t and a Balsam 

P o p l a r - E q u i s e t u m p r a t e n s e f o r e s t w h i c h he d i f f e r e n t i a t e d 

on t h e r e l a t i v e dominance of t h e two s p e c i e s of E q u i s e t u m . 

I n t h e F o r t N e l s o n a r e a , i t was f e l t t h a t t h e s e d i f f e r e n c e s 

were r e l a t i v e l y minor c o n s i d e r i n g t h e v e g e t a t i o n i n t o t a l i t y 

and t h e r e f o r e , t h e s e communities a r e viewed as v a r i a n t s o f 

the same a s s o c i a t i o n . A d d i t i o n a l l y , a l l the communities 

appear t o be r a p i d l y s u c c e e d i n g towards a White Spruce 

a s s o c i a t i o n v/hich makes t h e d i f f e r e n c e s r e l a t i v e l y s h o r t 

l i v e d . 

T h i s a s s o c i a t i o n b e l o n g s t o what Knapp (1965) r e f e r s 

t o as the balsam p o p l a r r i v e r i n e woodlands i n B o r e a l N o r t h 

A m e r i c a . 
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S o i l s 

S o i l s a r e C u m u l i c R e g o s o l s whose development has 

not p r o g r e s s e d a p p r e c i a b l y f rom th e s o i l s of t h e Sandbar 

W i l l o w and F l o o d p l a i n A l d e r e c o s y s t e m s . The b a l s a m p o p l a r 

p l a n t communities d e v e l o p on s o i l s d e f i n e d by V a l e n t i n e 

(1971) as t h e Snake s e r i e s . No LFH h o r i z o n was p r e s e n t i n 

any of t h e communities sampled, however, V a l e n t i n e i n c l u d e s 

a t h i n L h o r i z o n i n h i s d e s c r i p t i o n . The p r e s e n c e or absence 

of s u r f a c e o r g a n i c h o r i z o n s w i l l depend upon t h e y e a r of 

s a m p l i n g and t o whether or not t h e r e has been any r e c e n t 

f l o o d i n g . Base s a t u r a t i o n i s g e n e r a l l y h i g h i n t h e s e s o i l s -

i n a few cases a p p r o a c h i n g 100% w i t h c a l c i u m d o m i n a t i n g t h e 

exchange complex. The pH i s e s s e n t i a l l y c i r c u m n e u t r a l v a r y 

i n g from 7.0 t o 7»5 i n s u r f a c e m i n e r a l h o r i z o n s . The m o i s t u r e 

regime i s e s t i m a t e d t o be from h y d r i c , d u r i n g s h o r t p e r i o d s 

o f f l o o d i n g , t o s u b h y g r i c d u r i n g much of t h e growing s e a s o n . 

These s o i l s s u p p o r t ecosystems w i t h the g r e a t e s t s t a n d i n g 

volume of wood of any of t h e s i t e s s t u d i e d as w e l l as h a v i n g 

the h i g h e s t s i t e i n d e x f o r Populus b a l s a m i f e r a i n t h e F o r t 

N e l s o n a r e a . 



PLANT ASSOCIATION 12 

FLOODPLAIN ALDER 

Populo ( b a l s a m i f e r a e ) - Alnetum t e n u i f o l i a e 

C h a r a c t e r i s t i c C o m b i n a t i o n o f S p e c i e s 

Layer C o n s t a n t s ( p r e s e n c e > 60%) 

c h a r a c t e r i s t i c 

C h a r a c t e r i s t i c 

non - c o n s t a n t s > I I 

Shrub Al n u s t e n u i f o l i a 

P opulus b a l s a m i f e r a 

T a b l e ^8 



FLOODPLAIN ALDER 
Populo (balsamiferae) - Alnetum tenuifoliae 
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Plot No. 67 63 69 68 

Elevation in M 300 300 300 300 

Latitude 58 jh' 58 38' . 58 39' 58 38' 
Longitude 122 33• 122 32' 122 33 ' 122 33» 

Exposure NE H 
Slope Gradient % 2 2 2 1 

Percent coverage 
Total A - - 80 

A l - - - 25 

- ho 
A 3 - - - 30 

Total B 93 93 8*f 30 

V - • 90 83 30 
B 2 93 8 3 • . -

C 1 1 2 1 
Dh . - . : — 

Dw - - - '. • - • 

Plot Coverage % 
Litter - ' - - — 

Decaying Wood ' - - - -
' Mineral Soil 100 100 100. . 100 
Rock - - -

Hygrotope Hygric 
- _ 

Trophotope Eutrophic 
Parent Material Recent Alluvium 

T a b l e ^9 



FLOODPLAIN ALDER 
BOREAL WHITE G BLACK SPRUCE ZONE 

PACE 1 

PLOT NUMBER 10671063106910681 1 1 1 1 1 1 1 1 1 1 1 1 i i i 
ST NO. SPECIES SPECIES SIGNIFICANCE AND VIGOR p MS RS 

A l 

A2 

A3 

a i 

B2 

I POPULUS BALSAMIFERA 1 . 1 . 1 . 15.31 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . - - - - - - - I . I . I 2 5 . 0 3 . 7 5-5 
A l 

A2 

A3 

a i 

B2 

POPULUS BALSAMIFERA I . I . I . 17.21 . 1 . 1 . 1 . 1 . i . 1 . 1 . 1 . I . I . I . I . I . I . I 2 5 . 0 5 .0 7-7 

A l 

A2 

A3 

a i 

B2 

POPULUS BALSAMIFERA I . I . I . 16.21 . 1 . 1 . 1 . 1 . 1 . ! . 1 . 1 . 1 . I . I . I . I . I . I 25 .0 4 .4 6-6 

A l 

A2 

A3 

a i 

B2 

2 ALNUS TENUIFOLIA 
POPULUS BALSAMIFERA 

, 1 4 . 3 1 4 . 2 1 8 . 2 1 6 . 3 1 . 
1 . 1 9 . 3 1 5 . 2 1 3 . 2 1 . 

1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 . 1 . 1 . 1 . I . 1 . 1 . 1 . ! : ! : ! : I . I . 1100.0 

I . I . I 75 .0 
6 .2 
6 .2 

4-8 
3-9 

A l 

A2 

A3 

a i 

B2 

3 
ALNUS TENUIFOLIA 
SALIX RIGIDA 
POPULUS BALSAM IFERA 

1 9 . 2 1 4 . 2 1 2 . 2 1 . 1 . 
15.21 . 1 . 1 . 1 . 
1 . 12.21 . i . 1 . 

1 . 1 . I . 1 . 1 . 1 . 1 . 1 . I . 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 . 1 . 1 . i . 1 . 1 . 1 . 1 . I: I : ! : 

I . I . I 75 .0 
I . I . I 25 .0 
I . I . I 2 5 . 0 

5.9 
3 .7 
1.1 

2 -9 
5-5 
2-2 

C 
4 
5 
6 
7 

EQUISETUM HYEMALE 
EQUISETUM ARVENSE 
EQUISETUM SCIRPOIDES 
EQUISETUM SYLVATICUM 

1 . I*. 12.31 . 1 . 
It.21 . 1 . 1 . 1 . 
1 . I . I . It .21 . 
I . I . I . It.21 . 

1 . 1 . f . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 

I . I . I 5 0 . 0 
I . I . I 25 .0 
I . I . I 25 .0 
I . I . I 2 5 . 0 

1. 1 
t . C 
t .O 
t . O 

t - 2 
t - t 
t - t 
t - t 
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' SOIL CHEMICAL AklALVSIs TTEmiBN 
TERRAIN SYSTEM 

<SHM) 
AFTER VALENTINE (1971) 

BOREAL WHITE t BLACK 
SPRUCE ZONE Page 1 

•-PCOT 69' CUMULIC ' REGOSOX"- :- "• ' - - 'MUSK*A TERRAIN SYSTEM - " RECENT BARS LAND TYPE 
Page 

SAM HORIZON S A M . PH 
NO DEPTH H20 

O.M. 
X 

TOT.C 
X 

TOT.N 
X 

C/N P EXCH . CAT. MEQ/lOO GM C.E.C. BASE 
MEO/100 SAT 

COLOR TEXTURE 
* IC.M.) CA MG NA K GM X DRY MOIST XS XSI XC < 

69- 1 CKI 000-011 7.4 
69- 2 CK2 O i l - + 7.0 

2.9 
2.7 

1.70 
_JL«_S». 

0.12 
0. 1 l _ 

14.2 007 9.00 
14.0.010 8.00. 

1.97 0 
.1.32 .0 

.0 0.27 

.0 0.22 
19.00 59.6 
15.30 62.7 

10YR52 10YR32 
. _.. 1 0YR52. 10YR32 . 

PLOT 67 CUMULIC REGOSOL MUSKWA TERRAIN SYSTEM RECENT BARS LAND TYPE 

PLOT 63 CUMULIC REGOSOL MUSKW A. TERRAIN SYSTEM RECENT BARS LANO.TYPE 
SAW HORIZON SAM. PH 
NC DEPTH H20 

( C M . ) 
C M . 
X 

TOT.C 
X' 

TOT.N 
X 

C/N P EXCH . CAT. MEQ/lOO GM C.E.C BASE 
MEQ/100 SAT 

GM X 
. COLOR TEXTURE SAW HORIZON SAM. PH 

NC DEPTH H20 
( C M . ) 

C M . 
X 

TOT.C 
X' 

TOT.N 
X 

CA MG NA K 
C.E.C BASE 

MEQ/100 SAT 
GM X DRY MOIST XS XSI XC 

63- 1 CKI 000-017 7.5 
63- 2 CK2 017- • 6.6 

2.A 
2.A 

1 .39 
I .40 

0.05 
0. 10 

27.8 010 8.00 
14.0 011 8.00 

1.22 0 
0.82 0 

.07 0.17 

.03 0.20 
15.90 59.6 
12.20 74.2 

10YR41 10YR32 
10YR52 10YR32 

38 
24 

40 21 L 
59 13 SIL 

PLOT 68 CUMULIC REGOSOL MUSKWA TERRAIN SYSTEM RECENT BARS LAND,TYPE 
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F l o o d p l a i n A l d e r 

F i e 72 A point-bar on the F o r t Nelson w i t h S a l i x 
i n t e r i o r next to the r i v e r . Alnus t e n u i f o l i a i s the shrub 
i n f r o n t of the t a l l e r Populus b a l s a m i f e r a . 
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Plant A s s o c i a t i o n 12 

F l o o d p l a i n Alder 

Populo (balsamiferae) - Alnetum t e n u i f o l i a e 

These ecosystems g e n e r a l l y occur adjacent to the Sand
bar Willow a s s o c i a t i o n and are s l i g h t l y higher t o p o g r a p h i c a l l y 
on the f l o o d p l a i n . When pro j e c t e d on the edatopic g r i d , t h i s 
p l a n t a s s o c i a t i o n occupies eutrophic trophotopes and h y g r i c 
hygrotopes. 

Ve g e t a t i o n 

These communities are very s i m p l e , c h a r a c t e r i z e d by 
the constant dominant Alnus t e n u i f o l i a . The tree l a y e r i s 
g e n e r a l l y absent i n these communities. F o l l o w i n g Alnus  
t e n u i f o l i a , Populus b a l s a m i f e r a w i l l become e s t a b l i s h e d which 
w i l l e v e n t u a l l y produce a F l o o d p l a i n Balsam Poplar a s s o c i a t i o n . 
This p l a n t a s s o c i a t i o n i s s i m i l a r to the S a l i x - Alnus zone 
described by J e f f r e y (196*+), however, part of J e f f r e y ' s Populus -
Alnus zone would be included i n t h i s u n i t . I t i s f e l t t h a t 
once Alnus t e n u i f o l i a i s r e l e g a t e d to a p o s i t i o n subordinate 
to Populus balsamif era,one i s d e a l i n g w i t h an immature Populus  
b a l s a m i f e r a community rather than a d i s t i n c t type. Thus i n 
p l a n t s u c c e s s i o n , t h i s p l a n t a s s o c i a t i o n precedes the previous 
p l a n t a s s o c i a t i o n (no. 1 1 ) . 
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S o i l s 

S o i l s a r e c l a s s i f i e d as Cumu l i c R e g o s o l s and 

occur on what V a l e n t i n e (1971) r e f e r s t o as the P o i n t Bar . 

l a n d t y p e o f t h e Muskwa T e r r a i n s y s t e m . No n o t i c e a b l e s o i l 

development i s e v i d e n t due t o t h e f r e q u e n t f l o o d i n g and 

d e p o s i t i o n of f r e s h s i l t . These s o i l s have e s s e n t i a l l y t h e 

same c h a r a c t e r i s t i c s as t h e f o l l o w i n g a s s o c i a t i o n ( n o. 13)) 

w h i c h a r e p h y s i c a l l y and n u t r i t i o n a l l y s i m i l a r t o t h e s o i l s 

of p l a n t a s s o c i a t i o n no. 11. 

A l l i a n c e 8 S a l i c i o n i n t e r i o r i s Annas e t K r a j i n a 

S i n c e t h e r e i s o n l y one p l a n t a s s o c i a t i o n (no. 13) 

i n t h i s a l l i a n c e , the v e g e t a t i o n a l and e n v i r o n m e n t a l 

c h a r a c t e r i s t i c s of t h i s a l l i a n c e a r e t h e same as t h o s e o f 

the p l a n t a s s o c i a t i o n . 

The c o n s t a n t h i g h s p e c i e s s i g n i f i c a n c e of w i l l o w s 

i n t h i s w e t t e s t p a r t of t h e f l o o d p l a i n s e d i m e n t a r y d e p o s i t s , 

s u b s t a n t i a t e s t h i s a l l i a n c e . These w i l l o w s a re a l m o s t 

c o m p l e t e l y m i s s i n g i n a l l i a n c e no. 7. 



PLANT ASSOCIATION 13 

SANDBAR WILLOW 

S a l i c e t u m i n t e r i o r i s 

C h a r a c t e r i s t i c C o m b i n a t i o n o f S p e c i e s 

Layer C o n s t a n t s ( p r e s e n c e } 60%) 

^ c h a r a c t e r i s t i c 

C h a r a c t e r i s t i c 

non - c o n s t a n t s ^ 1 1 

Shrub S a l i x i n t e r i o r * 

Populus b a l s a m i f e r a 

S a l i x r i g i d a * 

Herb Equisetum hyemale S o l i d a g o c a n a d e n s i s 

Equisetum p r a t e n s e 
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SANDBAR WILLOW 
Salicetum interioris 

223 

Plot No. 86 87 70 66 62 

Elevation ln M 300 300 300 300 300 

Latitude 58 h0< 58 ho' 58 38 ' 58 38* 58 38" 

Longitude 122 37' 122 37* 122 33* 122 3 3 ' 122 32 ' 

Exposure N N N W NE 
Slope Gradient % 2 3 3 5 h 

Percent coverage 
Total A - - . — 

\ - - - . - • 
- - . -

* 3 • - - - . - -
Total B 36 IV 60 82 80 

*1 32 - • 30 - -
B 2 6 11 ho 82 80 

C 2 21 6 1 1 

Dh - - - -
• Dw - ' -

Plot Coverage % 
Litter . - • - - — 
Decaying Wood - - - -
Mineral Soil 100 100 100 100 100 

Rock - - • - • • 

Hygrotope" Hygric 
Trophotope » Eutrophic 
Parent Material Recent Alluvium 
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SANC8AR WILLOW 
BOREAL WHITE C BLACK SPRUCE ZONE 

PAGE I 

PLOT NUMEER 

ST NO. SPECIES 

108610871070106610621 I f t i l l I I 

SPECIES SIGNIFICANCE AND VIGOR MS RS 

B l 

B2 

1 SALIX INTERIOR 16.21 . 15.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . T . 1 
2 POPULUS BALSAMIFERA 13.21 . 14.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
3 ALNUS TENUIFOLIA 12.21 I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 '. 1 '. 1 '. 1 1 '. 1 

SALIX INTERIOR 14.214 .216.219.219.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
POPULUS BALSAMIFERA I*.21*. 213.212.211.21 . 1 . 1 . I . I . I . I . 

4 SALIX RIGIOA I . I . 14.21*.213.21 . 1 . I . I . I . I . I . I . I . I . I . I . I . I . I 
ALNUS TENUIFOLIA I . I . 1 . 12.213.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 

5 PICEA GLAUCA I . I . I . I . 12.21 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I 1 
6 SALIX LASIANDRA 1 . 1 I . I . 11.21 . 1 . 1 . I . I . I . I . 1 . 1 . 1 . 1 . 1 . 1 * 1 * 1 
7 ROSA ACICULARIS I*.21 . I . I . I . I . I . I . I . I . I . I . 1 . 1 . 1 . 1 . 1 °. 1 '. 1 I 1 
8 EOUISETUM HYEMALE 12. 15. 211.211.21 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
9 EQUISETUM PRATENSE I*. I*. 211.31 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 

10 SOLIOAGO CANAOENSIS I . I . I*. I*. 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
11 EQUISETUM SYLVATICUM I . I . 11.21 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
12 ACHILLEA SI8IRICA I . I . I*. 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
13 CALAMAGROSTIS CANAOENSIS 1 . !• I*. 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . I . I 
14 EQUISETUM FLUVIATILE I . I . I . I . I*.11 . 1 . 1 . I . I . I . I . I . I . I . I . I . I . i l l 

4 0 . 0 4 .8 5-6 
2.0 3-4 

I 6 0 . 0 3.0 * - 4 
I 4 0 . 0 2 .0 2 -3 

20 .0 1.0 2-2 
20 .0 * . 2 1-1 

I 20 .0 * . C * - * 

3 .6 
.5 

1-5 
• -1 

I 4 0 . 0 * . 0 • - • 
I 2 0 . 0 * . 2 1-1 

2 0 . 0 *oO * - * 
2 0 . 0 « . 0 • - • 

I 2 0 . 0 * . 0 • - • 

T a b l e 



' S O I L C H E M I C A L ANALYSIS IFBACTICN <?2MU> 

PLOT ee CUMULIC REGOSOL 

D U R L A L WHITL C B L A C K 
SPRUCE ZONE _ 

• - • Page 
RECENT OARS LAND TYPE 

""' C.' E'.'C V B A S E " ~ COL"OR~ TESTURE 
MEO/100 SAT 
' GM X DRY MOIST XS XSI XC 

2.80 100.0 10YR41 10YR41 80 9 9 LS * 

RECENT OARS LAND TYPE 
C.E.C. OASE COLOR TEXTURE 

MEO/100 SAT  

12.30 7S.8 10YR42 10YR32 26 64 9 SIL * 
7.60 100.0 10YR42 10YR32 73 19 7 SL * 

RECENT PARS LAN0 TYPE 

"SAM-
NO 

'"T40RTZDN—STCM". - ' 
DEPTH 
(CM.) 

~VfT 
H20 -trrwr T D T . C 

X 
TTjrrTfr 

X 
—C/N" 
RATIO 

—p-
PPM 

TERRAIN SYSTEM 
"TXCHVCATTMEO/l00 "GM" 

CA MG NA K 

86 - I I 
86-1 2 

C K l " 
CK2 

000-014 
014- • 6.5 C.C 0.0 0.04 0.0 5.00 0.70 0.05 0.07 

TERRAIN SYSTEM AFTER VALENTINE (19711 
PLOT 86 CUMULIC REGOSOL MUSKWA TERRAIN SYSTEM 

SAM 
NO 

HORIZON S A M . 
DEPTH 

86-2 1 
86-22 

CKl 
CK2 

( C M . ) 

000-014 
014- • 

PH 
H20 

C M . T O T . C 
X X 

TOT.N 
X 

C/N 
RATI O 

P 
PPM 

E X C H . C A T . MEO/100 GM 

7.0 
•6.9 

2.3 
4.3 

1.32 
2.49 

0.10 
0.09 

13.2 009 
27.7 004 

MG"" 

7.75 1.32 0.07 0.17 
8.00 1.17 0.05 0.12 

PLOT e7 CUMULIC RCGOSOL 
MUSKWA TERRA IN SYSTEM 

SA M 
NO 

87- 1 
87- 2 

HORIZON . S A M . 
DEPTH 
( C M . ) 

CKl 
CK2 

0 0 0 - 0 0 7 
0 0 7 - • 

PH 
H20 

6. 7 
7.2 

O.M. 
X 

6.2 
C.4 

T O T . C 
X 

3.60 
C.21 

TOT.N 
X 

0. 13 
0.02 

C / N 
RATI 0 

P 
PPM E X C H . 

CA 

CAT • 

MG 
MEO/100 GM 

2 7 . 7 006 
10.5 004 

10.00 
3. 75 

1.75 0.10 
0.3S 0.05 

0.20 
0.07 

C . E.C. 
MEQ/lOO 
. GM 

15.00 
3.40 

BASE 
SAT 
X 

80.3 
100.0 

COLOR 

DRY MOIST 

10YR42 10YR42 
10YR51 10YR41 

TEXTURE 
XS XSI XC 
54 34 11 SL 
76 10 12 SL 

PLOT 70 CUMULIC REGOSOL MUSKWA TERRAIN SYSTEM RECENT BARS LAND TYPE • 

SA M HORIZON" S A M . PH C M . TOT • c TOT.N C/N P 
RATIO PPM. 

EXCH . CAT. MEO/100 GM C.E.C. 
MEQ/lOO 

GM 
BASE 
SAT 
X 

COLOR TEXTURE 
NO DEPTH H20 

(CM.) X X X 
C/N P 

RATIO PPM. 
CA MG NA K 

C.E.C. 
MEQ/lOO 

GM 
BASE 
SAT 
X DRY MOIST XS XSI XC 

70- I 
70- 2 

CKl 000-010 6.2 
CK2 010- • 7.4 

1.4 
3.7 

0. 
2. 

01 
1 6 

0.07" 
0.07 

11.6 004 
30.9 004 

7.50 
3. 25 

1.47 0 
0.60 0 

.02 0.17 

.02 0. 10 
13.70 
5.90 

67.0 
67.4 

I0VR32 10YR32 
10YR52 10YR32 

26 
79 

57 16 SIL 
12 8 LS • 

PLOT 66 CUMULIC REGOSOL MUSKWA TERRAIN SYSTEM RECENT BARS LAND TYPE 

SA M HORIZON SAM. PH C M . TOT .C TOT .N C/N P EXCH . CAT. MEQ/lOO GM C.E.C OASE COLOR TEXTURE 
NO OUPTH H20 

(CM.) 
X X X RATIO PPM CA MG NA K 

MEQ/lOO 
GM 

SAT 
X DRY MOIST XS XSI XC 

66- I.. CK 000- • . 7.3 2« 1 1. 22 0.09 13.6 012 7.25 1.45 0 .0 0. 17 12.10 73.8 10YR52 10YR32 

_ E U ) T C2 
SAM 

CUMULIC FIiGOSOL MUSKWA TERRAIN SYSTEM RECENT BARS LAND TYPE _ E U ) T C2 
SAM HORIZON SAM. PH C M . TOT • c TOT.N C/N P EXCH . CAT. MEQ/lOO GM . C.E.C. 

MEQ/lOO 
GM 

OASE 
SAT 
X 

COLOR TEXTURE 
NO DEPTH H20 

( C M . ) 
CKl 000-017 
CK2 017- • 6.8 

X X ' X RATIO PPM CA MG NA • K 
. C.E.C. 
MEQ/lOO 

GM 
OASE 
SAT 
X DRY MOIST XS XSI XC 

62- 1 
62- 2 

DEPTH H20 
( C M . ) 

CKl 000-017 
CK2 017- • 6.8 

1 .2 
2.0 

0. 
1. 

70 
16 

0.09 
0.06 

7.8 008 
19.3 009 

8.00 
5.25 

1.30 0 
0.72 0 

.05 0.20 

.03 0.07 
12.20 
8.00 

78.3 
75.9 

I0YR52 10YR32 
10YR51 10YR32 

26 
78 

86 16 SIL 
17 7 SL 

• 

- -: ; : "•- - - • • 

T a b l e 55 



Sandbar W i l l o w 

F i g s . 73 & 7*+ S a l i x i n t e r i o r on a r e c e n t p o i n t 
b a r d e p o s i t a l o n g w i t h some Equisetum hyemale. Below, 
S a l i x i n t e r i o r i s v i s i b l e i n the f r o n t , Alnus t e n u i f o l i a 
i n the m i d d l e and P o p u l u s b a l s a m i f e r a a t the b a c k w h i c h 
r e p r e s e n t s s t a g e s of f l o o d p l a i n s u c c e s s i o n . 



Sandbar W i l l o w 

F i g . 75 S a l i x i n t e r i o r v e r y q u i c k l y d e v e l o p s 
a d v e n t i t i o u s r o o t s on i t s stem i n r e s p o n s e t o s e d i m e n t a t i o n . 
These r o o t s d e v e l o p e d i n the same growing season of the f l o o d 
w h i c h d e p o s i t e d the sediment. 
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P l a n t A s s o c i a t i o n 13 

Sandbar W i l l o w 

S a l i c e t u m i n t e r i o r i s 

Sandbar w i l l o w ( S a l i x i n t e r i o r ) a s s o c i a t i o n s o c c u r 

on downstream edges of p o i n t - b a r d e p o s i t s a l o n g the F o r t 

N e l s o n , Muskwa, P r o p h e t and as d i s c u s s e d by J e f f r e y (196lb, 

196*+) a l o n g t h e L i a r d and Peace R i v e r s . I n the F o r t N e l s o n 

a r e a t h e s e ecosystems o c c u r on what V a l e n t i n e (1971) r e f e r s 

t o as the Recent Bar l a n d type of the Muskwa T e r r a i n s y s t e m . 

T h i s ecosystem o c c u p i e s e u t r o p h i c t r o p h o t o p e s and h y g r i c 

h y g r o t o p e s o f t h e e d a t o p i c g r i d . 

V e g e t a t i o n 
\ • 

f 

S t r u c t u r a l l y t h e Sandbar W i l l o w communities a r e 

e x t r e m e l y s i m p l e w i t h S a l i x i n t e r i o r b e i n g the o n l y c o n s t a n t 

dominant as w e l l as c h a r a c t e r i s t i c s p e c i e s . Other s p e c i e s 

a s s o c i a t e d w i t h t h i s community are S a l i x r i g i d a , A lnus  

t e n u i f o l i a , and Equisetum hyemale. H o r t o n (1965) r e p o r t e d 

o t h e r w i l l o w s such as S a l i x l u t e a and S. p l a n i f o l i a t o be 

p r e s e n t on thes e s i t e s a l o n g t h e Peace R i v e r , however, t h e y 

were not found' i n any of t h e communities s t u d i e d i n the F o r t 
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N e l s o n a r e a . The Sandbar W i l l o w a s s o c i a t i o n i s s i m i l a r t o 

t h e S a l i x zone of t h e r i p a r i a n s h r u b t y p e of J e f f r e y (196^). 

J e f f r e y found t h a t on t h e Lower L i a r d , S a l i x l a s i a n d r a was 

t h e f i r s t s p e c i e s t o c o l o n i z e new a l l u v i u m , however, on t h e 

F o r t N e l s o n R i v e r , t h e f i r s t c o l o n i z e r v/as u s u a l l y S a l i x  

i n t e r i o r . These communities are v e r y t r a n s i t o r y and t h r o u g h 

a v e r y s h o r t p e r i o d of t i m e a r e r e p l a c e d t h r o u g h s u c c e s s i o n . 

S o i l s 

S o i l s a r e C u m u l i c R e g o s o l s w i t h e s s e n t i a l l y no 

development as t h e y are f l o o d e d almost e v e r y y e a r . The 

e s t i m a t e d m o i s t u r e regime o f t h e s e s o i l s , t h e r e f o r e , v a r i e s 

from h y d r i c ( f o r s h o r t p e r i o d s ) t o s u b h y g r i c . N u t r i t i o n a l l y 

t h e s e s o i l s a re v e r y r i c h , w i t h g e n e r a l l y h i g h base 

s a t u r a t i o n s and c i r c u m n e u t r a l pH's. Base s a t u r a t i o n s ranged 

from 60 - 7Q% and pH ranged from 6.2 - 7.5 i n t h e s o i l s o f 

the Sandbar W i l l o w and F l o o d p l a i n A l d e r e c o s y s t e m s . 
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ORDER V 

Spiraeo - M y r i c e t a l i a g a l i s Kojima et K r a j i n a 1975 

This order was o r i g i n a l l y described as being 
c h a r a c t e r i z e d by the only a l l i a n c e Spiraeo ( d o u g l a s i i ) -
M y r i c i o n g a l i s Kojima et K r a j i n a , known from Vancouver Island 
and not o c c u r r i n g i n the area of t h i s study. I t i s s u b s t i t u t e d 
here by a l l i a n c e no. 9. 

A l l i a n c e 9 Drepanoclado ( v e r n i c o s i ) - Menyantho 
( t r i f o l i a t a e ) - M y r i c i o n g a l i s . 

T his a l l i a n c e contains only one plant a s s o c i a t i o n 

whose d e s c r i p t i o n f o l l o w s . 



PLANT ASSOCIATION lh 

MYRICA GAIE - MENYANTHES . 
Drepanoclado ( v e r n i c o s i ) - C a l l i e r g o n o ' ( g i g a n t e i ) 

'Menyantho ( t r i f o l i a t a e ) - Myricetum g a l i s 

P l o t N o . 60 61 -

E l e v a t i o n i n M 3̂0 

L a t i t u d e 58 ho* 58'ho* 

Longitude 122 hh* 122 hh* 

Exposure • - -
Slope Gradient % 0 0 

Percent coverage 
T o t a l B 2 25 33 

C 82 85 

Dh 98 88 

P l o t Coverage % 
L i t t e r 100 100 

M i n e r a l S o i l - -

Hygrotope Hygric 

Trophotpe Subeutrophic 

Parent M a t e r i a l Organic 

Table 56 



BOREAL WHITE C BLACK SPRUCE ZONE 
MYRICA GALE • • MENYANTHES PAGE 1 

PLOT NUMBER 106010611 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E AND VIGOR p r s RS 

B2 
C 

OH 

1 MYRICA GALE 16.217.21 . 1 . . . 1100.0 7. 1 6-7 
2 MENYANTHES TRIFOLI ATA 17.210.21 . . 1100.0 8.0 7-8 
3 P E C I C U L A R I S MACROOONTA IS.2U.2I . 1 . 1 « • • . 1 100.0 4.7 • - 5 
4 TRIGLOCHIN MARITIHA 14.21 4.21 . 1 . 1 . 1 . . 1100.0 4 . 5 4-4 
5 CAREX OIANORA 14.21*.21 . 1 . . 1 . . 1100.0 3.5 • -4 
6 U T R I C U L A R I A INT ERMEOIA 13.21 3.21 . 1 . 1 • ! . 0 1 '• • • 1 . • . 1100.0 3.4 3-3 
7 GALIUM TRIFIDUM I*.213.21 . . • • • 1 . • 1 . . 1100.0 2.7 »-3 
a CAREX AQUATILIS 1 . 15.21 . 1 . 1. • • • 1 • • • . • • [ . . 1 50.0 4.7 5-5 
9 CAREX LIMCSA 15.21 . 1 . 1 . • • 1 • 1 . • 1 . • . 1 50.0 4.7 5-5 
10 E P I L O B I U M LEPTOPHYLLUM 1 . 12.21 . I . • • 1 . • 1 . . 1 50.0 1.6 2-2 
11 E P I L O B I U M PALUSTRE I*.21 . 1 . 1 • 1 . 1 • 1 • . • . . 1 50.0 • .0 • -• 
12 LEMNA MINOR 1 . I*.21 . • • 1 • 1 • 1 • 1 • • 1 . • • 1 • . 1 50.0 t.O • -• 
13 
14 

OREPANOCLAOUS VERNICOSUS 
C A L L I E R G O N GIGANTEUM 

19. 16. 1 . 
15. 18. 1 . • 1 • 1 • 1 • 1 • • 1 . 1 . • • • • • • . 1100.0 

. 1100.0 
8.3 
7.4 

6-9 
5-8 

• 

Table 

ro 
ro 



' 5 B I L CHEMICAL AMALVSIS' IFH ACT I B H itm 

TERRAIN SYSTEM AFTER VALENTINE I I 97 I 1 

~p\:or~6'rTrfo^rc^mm~r:wrrstx '- CHUATSE-TERRAIN" "SYSTEM" 

BORE^L wWKYE I 6 L A 4 V 
SPRUCE ZONE 

IC.M.J 
61- 1 OF OOO- • 5.6 92.9 S3.90 1 .33 

CA MG 
35.2 10 43.75 8.00 0 

NA K 
•0 0.38 

. CM 
115.00 

X 
46.0 

DRV MDI5T .XS XS I X C 

PLOT 60 HYORIC FCNNO FIBRISOL 
SAM HORIZON SAM. PH O.M. TOT.C TOT.N 

CHUATSE TERRAIN SYSTEM 
C/N P EXCH. CAT. MEO/100 CM C,E,C, BASE COLOR TEXTURE 

Page 1 
SAM HORIZON SAM. 
NO D E P T H 

. P H 
H 2 0 

O.M. TOT.C TOT.N 
X X X 

C/N 
RATIO 

P 
PPM EXCH. CAT. MEO/100 GM OASE 

SAT 

" X g" 
5.7 87.9 51.00 

£ > C ( 4 f H 
( C M . ) 

X 

1. 76 
CA MG NA K 

33.75 .6.75 0.0. P.O...;.. 

MEQ/100 
GM 

98.00 

SAT 
X MOIST XS XSI XC 

T a b l e 58 



FigSc 76 & 77 A fen dominated by My r i c a gale -
Menyanthes t r i f o l i a t a , P e d i c u l a r i s macrodonta, and Carex  
diandra'. Below, B e t u l a glandulosa i s encroaching onto the 
f e n . This s p e c i e s i s followed by l a r i x l a r i c i n a . 
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P l a n t A s s o c i a t i o n 1*+ 

Myrica gale - Menyanthes 

Drypanoclado ( v e r n i c o s i ) - C a l l i e r g o n o ( g i g a n t e i ) -
Menyantho ( t r i f o l i a t a e ) -. Myr i c e turn g a l i s 

The Myrica gale - Menyanthes a s s o c i a t i o n i s the 
only a s s o c i a t i o n of the Spiraeo - M y r i c e t a l i a g a l i s order 
described i n t h i s study from the F o r t Nelson area. Only 
two sample p l o t s v/ere e s t a b l i s h e d on one fen which i s not 
s u f f i c i e n t to c h a r a c t e r i z e the a s s o c i a t i o n i n terms of 
c h a r a c t e r i s t i c s p e c i e s . This a s s o c i a t i o n occurs on sub
eu t r o p h i c trophotopes and h y g r i c hygrotopes. 

V e g e t a t i o n 

The v e g e t a t i o n of the Myrica gale - Menyanthes 
a s s o c i a t i o n i s c h a r a c t e r i z e d by a r e l a t i v e l y low number of 
species which can t o l e r a t e c o n d i t i o n s w i t h extremes of h i g h 
moisture and low oxygen. In the f e n s t u d i e d , Myrica gale 
formed a dense low shrub l a y e r . This species was found only 
i n minerotrophic c o n d i t i o n s i n the F o r t Nelson area which 
may be due t o the i n a b i l i t y of n i t r o g e n f i x i n g b a c t e r i a t o 
i n f e c t Mvrica gale at low pH's as suggested by Moore and Bellamy 

(197^). 
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Menyanthes t r i f o l i a t a , which dominates the herb 
layer, i s h i g h l y s p e c i a l i z e d f o r e x i s t i n g i n oxygen d e f i c i e n t 
environments, not only w i t h modified anatomy which a l l o w s 
easy movement of gas through the p l a n t s ' airspace but a l s o 
w i t h p h y s i o l o g i c a l m o d i f i c a t i o n s which reduce r e s p i r a t i o n 
r a t e s p r i o r t o anaerobic c o n d i t i o n s of r e s p i r a t i o n (Moore 
and Bellamy, 197*+). T r i g l o c h i n maritime, which i s present 
w i t h a hig h species s i g n i f i c a n c e , i s another species h i g h l y 
s p e c i a l i z e d m o r p h o l o g i c a l l y f o r promoting gas exchange 
through large airspaces i n the stem. Species which i n d i c a t e 
permanent standing water at the s o i l surface are U t r i c u l a r i a  
intermed i a and Lemna minor. 

The moss l a y e r of t h i s a s s o c i a t i o n i s dominated 
by Drepanocladus vernicosus and C a l l i e r g o n giganteum which 
are both r i c h fen i n d i c a t o r s i n the Fo r t Nelson a r e a . 

S o i l s 

The s o i l of the Myrica gale - Menyanthes a s s o c i a t i o n 
i s c l a s s i f i e d as a Hydric Fenno F i b r i s o l and c o n s i s t s of 
f i b r i c peat and l i v i n g r oots of undetermined depth. Sampling 
these s o i l s i s very problematic s i n c e i t was not p o s s i b l e 
t o separate l i v i n g r o o t s from dead organic m a t e r i a l and i n 
f a c t , the samples analyzed (Table 58) probably c o n s i s t e d , 
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to a large extent, of l i v i n g r o o t s . The water samples, which 
are discussed i n a f o l l o w i n g chapter, probably r e f l e c t the 
growing c o n d i t i o n s of the s i t e b e t t e r than s o i l a n a l y s i s . 

The pH of the two s o i l s i s 5.6 and 5.7. The C/N 
r a t i o ranges from 29 - 35 and the base s a t u r a t i o n i s from 
k-2 - k6%. 

The Myrica gale - Menyanthes i s s i m i l a r t o the 
"Low Shrub Fen" described by Jeglum et a t . (197*+) or the 
"Drepanocladus - Carex" type of h o r i z o n t a l f e n d e s c r i b e d 
by T a r n o c a i (197^). For the F o r t Nelson area, t h i s 
a s s o c i a t i o n represents the " r i c h f e n " u t i l i z i n g S j o r s 1 (196l) 
terminology. The r i c h n e s s of the s i t e i s i n d i c a t e d by the 
v e g e t a t i o n and as w e l l by a n a l y s i s of fen waters and s o i l s . 
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ORDER V I 

Sphagno ( m a g e l l a n i c i ) - S c h e u c h z e r i e t a l i a p a l u s t r i s 
Annas et K r a j i n a 

This order, i n which the p i t c h e r p l a n t ( S a r r a c e n i a  
purpurea) may grow i n B r i t i s h Columbia, i s d i f f e r e n t from 
the order of S c h e u c h e z e r i e t a l i a , described i n Europe by 
Kordhagen (1936), Braun-Blanquet (19^8/50) or Tuxen (1955). 

I t s ecotopes are h y d r i c and o l i g o t r o p h i c . I t i s represented 
by only one a l l i a n c e (no. 10). 

A l l i a n c e 10 Sphagno ( m a g e l l a n i c i ) - Sarr a c e n i o 
(purpureae) - Scheuchzerion p a l u s t r i s Annas et K r a j i n a 
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PLANT ASSOCIATION 15 

P ITCHER PLANT - SPHAGNUM 

S p h a g n o ( m a g e l l a n i c i ) - S a r r a c e n i o ( p u r p u r e a e ) -

O x y c c o c o ( m i c r o c ' a r p i ) - S c h e u c h z e r i o ( p a l u s t r i s ) -

A n d r o m e d e t u m p o l i f o l i a e 

. P l o t N o . 11 3^ 

- E l e v a t i o n i n M 550 550 
L a t i t u d e 58 31' 58 311 

L o n g i t u d e 122 h2* 122 ^2' 
E x p o s u r e - -

S l o p e G r a d i e n t % 0 0 

P e r c e n t c o v e r a g e 

T o t a l B 2 
. - 1 

C 7 65 
D h 99 98 

P l o t C o v e r a g e % 

L i t t e r 100 100 
M i n e r a l S o i l - — 

H y g r o t o p e H y g r i c 

T r o p h o t o p e S u b m e s o t r o p h i c - m e s o t r o p h i c 

P a r e n t M a t e r i a l O r g a n i c 

T a b l e 59 



PITCHER PLANT - SPHAGNUM 
BOREAL WHITE 6 BLACK SPRUCE ZONE 

PAGE 1 

PLOT NUMBER 101110341 I I I I I 1 I I I I I I I I I I I 

ST NO. S P E C I E S S P E C I E S S I G N I F I C A N C E AND VIGOR P MS RS 

B2 

C 

OH 

1 CHAMAEOAPHNE CALVCUCATA 14. 15.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . 1100.0 5. 1 4-5 
2 P I C E A MARIANA 13.11 1-* 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 1 0 0 . 0 2.9 1-3 
3 L A R I X L A R I C I N A 12.11 . 1 . 1 . I . I . I . I . I . I . I . 1 . 1 . I . I . I . I . I . I . I s o . o 1.6 2-2 

4 ANCROMEDA P C L I F O L I A 16 . 16.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . 1100.0 6.5 6-6 
5 SCHELCHZERI A P A L U S T R I S 1 5 . 16.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . 1100.0 5.6 5-6 
6 OXYCOCCUS MICROCARPUS 15. 15.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . l . l . l . l . l . l . l . 1 . I 1 C 0 . 0 S.i 5-3 
7 SARRACENIA PURPUREA 1 4 . 13.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 I . I . I . I . I . I . I . I . 1100.0 4.1 3-4 
8 CAREX PA LC I FLORA 12. 12.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 1 0 0 . 0 2.4 2-2 
9 DROSERA ANGLICA 1 1. 12.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . . I . I . I . I . I . I . I . I . I 1 0 0 . 0 2.0 1-2 

10 OROSERA ROTUND I F O L I A 1 2 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I . I . 1100.0 2.0 1-2 
11 CAREX A U L A T I L I S 1 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . l . l . l . l . l . l . l . 1 . 1100.0 1. 5 1-1 
12 ERIOPHORUM SCHEUCHZERI 1 2 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . i . I . I . I . I . I 50.0 l.C 2-2 
13 ERIOPHORUM CHAHISSONIS 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 5 0.0 1.0 1-1 
14 MENYANTHES T R I F O L I ATA 1 . 11.21 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . l . l . l . l . l . l . l . I . I 50.C l . C l - l 
15 OXYCCCCUS PALUSTRIS 1 . 1 1 . 1 . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 50.0 1.0 1-1 
16 SMILACINA T R I F O L I A 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 50.0 1.0 1-1 
17 ERIOPHORUM VAGJNATUM 1*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 5 0.0 • .C • -• 

18 SPHAGNUM MAGELLAKICUM 16 . 17. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . l . l . l . l . l . l . l . 1 . 1100.0 7.1 6-7 
19 SPHAGNUM RECURVUM 1 6 . 14. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 • l . l . l . l . l . l . l . ! . 1 1 0 0 . 0 5.5 4-6 
20 SPHAGNUM PULCHRUM 1 1 . 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . ( . l . l . l . l . l . l . l . 1 1 0 0.0 1.5 l - l 
21 CLADOPODIELLA F L U I T A N S 1 1 . 1*. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 • l . l . l . l . l . l . l . 1 . 1100.0 1.2 • -1 
22 SPHAGNUM ANNULATUM 1 . 1 7 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . I . I . I . I . I . I . I 50.0 5.7 7-7 
23 SPHAGNUM CUSPIDATUM 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 SO.O 1.0 l - l 
24 CEPHALOZIA CONNIVENS I * . I . I . I . I . I . I . i . I . I . I . 1 . 1 . I . I . I . I . I . I . I 5 0 .0 • .0 •-• 

T a b l e 60 
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F i g s a 78 & 79 This la r g e bog i s near Goguka 
Creek south of F o r t Nelson, most of which c o n s i s t s of the 
P i t c h e r P l a n t - Sphagnum a s s o c i a t i o n shown below. 



P i t c h e r P l a n t - Sphagnum 

F i g s 0 80 & 81 Sa r r a c e n i a purpurea and Drosera  
a n g l i c a . Two species w i t h the carnivorous h a b i t as 
adaptations f o r o l i g o t r o p h i c conditions« 
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P l a n t A s s o c i a t i o n 15 

P i t c h e r P l a n t - Sphagnum 

Sphagno ( m a g e l l a n i c i ) - Sarracenio (purpureae) -
Oxyccoco ( m i c r o c a r p i ) - Scheuchzerio ( p a l u s t r i s ) -

Andromedetum p o l i f o l i a e 

The P i t c h e r P l a n t - Sphagnum a s s o c i a t i o n i s found 
i n drainage basins i n areas of low r e l i e f where there i s very 
l i t t l e movement of water. I t s occurrence i s very r e s t r i c t e d 
and i s p r e s e n t l y known from only two l o c a t i o n s i n B r i t i s h 
Columbia. S a r r a c e n i a purpurea ( p i t c h e r p l a n t ) was f i r s t 
discovered by the author i n B r i t i s h Columbia i n 1968 at 
Goguka Creek south of F o r t Nelson ( K r a j i n a 1968) and again 
south of Parker Lake i n 1972 i n what i s now the Parker Lake 
e c o l o g i c a l reserve no. ( K r a j i n a et a l . 197 I f) • The. two 
sample p l o t s r e p r e s e n t i n g the P i t c h e r P l a n t - Sphagnum 
a s s o c i a t i o n are r e s t r i c t e d to the Goguka Creek area. This 
area bears a resemblance to part of the "closed drainage b a s i n s " 
described by D i r s c h l (1972) f o r the Saskatchewan R i v e r D e l t a . 

V e g e t a t i o n 

Andromeda p o l i f o l i a and Chamaedaphne c a l y c u l a t a 

which both i n d i c a t e o l i g o t r o p h i c c o n d i t i o n s , dominate the low 
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shrub l a y e r w i t h t a l l e r shrubs being absent. Scheuchzeria  
p a l u s t r i s , Oxycoccus microcarpus, Sarracenia purpurea, Carex  
p a u c i f l o r a , Pros era a n g l i c a , and D. r o t u n d i f o l i a which dominate 
the herb l a y e r again a l l i n d i c a t e o l i g o t r o p h i c c o n d i t i o n s 
i n the F o r t Nelson area. 

The moss l a y e r i s b a s i c a l l y occupied by Sphagnum 
spp. w i t h S. magellanicum, S. recurvum, and S. annulatum 
being dominant. Sphagnum magellanicum i s t y p i c a l l y a species 
of n u t r i e n t poor h y d r i c c o n d i t i o n s i n the Fort Nelson area. 
Jeglum (197*0 and Moore and Bellamy (197*+) report s i m i l a r 
h a b i t a t c o n d i t i o n s f o r t h i s species i n Saskatchewan and 
Scandinavia r e s p e c t i v e l y . There are two species of Sphagnum, 
p r e v i o u s l y not known from B r i t i s h Columbia, Sphagnum pulchrum 
and S. annulatum. 

I t i s i n t e r e s t i n g t o note that the three species of 
pla n t s , which have the carnivorous ha b i t f o r sup p l a n t i n g 
m i n e r a l uptake i n very o l i g o t r o p h i c c o n d i t i o n s , occupy a 
s i g n i f i c a n t p o r t i o n of the community. 

S o i l s 

The s o i l s of the P i t c h e r P l a n t - Sphagnum a s s o c i a t i o n 
are Hydric Sphagno F i b r i s o l s w i t h the s i n g l e s o i l sampled 
showing the expected c h a r a c t e r i s t i c s (wide C/N r a t i o , low pH, 
low ca, e t c . ) of n u t r i e n t poor c o n d i t i o n s . 
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TABLE 62 

SYNTHESIS OF FLORISTIC STRUCTURE OF PLANT ASSOCIATIONS AND THEIR HIGHER UNITS 

Order Alllanca Association M\Jffiber of plots s 

13 
a 

i 7 
5 6 

3 
6 

5 10 
* 5 

< 
-< — < z •* < — 

w *7 < — o < © X 
= = 

— 

5 6 

8 9 10 

13 1* 15 

5 2 Z 
CHARACTERISTIC SPEC ICS: ORDER I » All l a n e * I: 

(A) I. P i c e * gltuca 

2. Populus treauloides 
" 3- Betula papytllacM 

(B) K. Viburnum adule 5. A l n u s crispa 
6. Shephacdia canadensis 
7. Mbas oxyacaathoidaa 
8. Aiasias»c/ii>r • J n i / o . l i . i 

9. R i t w s t r i s t s 

(C) 10. ffubua p u b a s c e n s 11. V i o l a rani folia 
12. G d i i u m b o r v « - I s 

1). Actaca rubra 
Ik. Aatec cillolatos (0) I5< Rhutidiadalphua triquatrus Association I: 

(B) 16. Lonlcera diolca 
17- Sorbus scopullna 

(C) 18. Alalia nudicaulis 
19. Calypso bulbosa 20- Fragaria o r j c t M U 

(D) 21. Eurhynchlun pvlchallun 
22. B r a c h y c f t o c i L u n j j p e r r i n w n 

2}. ffniun fciyeeii 2i. P e l t i t 7 « r * horlzontalia 
25. T b r e u i a B W c r o n i T o J ia 

* 
V 
5.0 

V 
5.6 

IV 
3.0 

IV 
2.6 II 

2.9 
1 
2.2 V 

6.6 

II 
2.0 V 

• 3.8 

IV 
3.6 

II 
1.9 

1 
• .2 III 

3.5 
IV 
3.* 

II 
1.0 

V 
5.2 
V 
4.9 
V 
3.2 

III 
1.4 

II 
..2 ..2 

1 
• .0 IV 

4.6 
II 
4.3 

III 
2.4 

III 
1.6 

II 
2.3 IV 4.2 II ..8 

III 
1.9 I'.l 1 

+.0 II 
• .0 III 

2.0 IV 
2.7 

1 
..0 III 2.4 t 

• .0 

• .2 II 
•.7 

IV 
2.1 

1 
• .0 

1 
• .2 

V 
33 

V 
4.4 

II 
1.7 

1 
• .0 

1 
• .0 V 

2.0 IV 
1.2 

IV 
2.7 

IV 
».3 

1 
• .0 • !2 

III •'.« III 
1.4 

1 
• .0 

III 
1.2 

1 
..0 Ill 

».2 
II 
+ .1 II 

• .1 
1 
..0 

1 
• .0 

II 
3.0 III I.I 1 
+ .0 

1 
• .0 V 
4.3 

11 
1.2 

1 
..0 
1 

• .0 

III 
• .0 

1 
..0 

1 
..0 

• .0 

I 
• .0 

III V 
5.0 4.2 II 1.0 
2.9 II 
1.0 

1.2 IV 
2.3 III 
1.6 

II 
1.0 II 
•.0 

I 
•.0 

III I 
2.5 2 I 
».0 

* S e e page k:b4 t o r e x p l . a n a t i o n . o f t a b l e 



Order AssocletIon Number of plots CHARACTERISTIC SPECIES: 

ORDER 2 

. I • .0 

AisocletIon 2: 
(8) 26. Rib** l»cu»t» 

27. Salin montlcal* 

(C) 28. Hitell* nud* 

2$. Goody*ra rapana 

30. Equisetum pratansm 

31. 6 a l J u . i l trifloruja 

\\2. Circaaa aXpina 

33- M a t t e u r c i * struthlopteria 

3*. Cinna latifolia 

35. Caret dewyan* 

36. Thalictxiu* spraiflorum 

37. fragazta vtrgioianm 

38. Aco/xitu* delpninirbiiua 

39- DmlphiniKsa glaucua 

40. Gi/mocarpiua dryoptarla' 

41. C*aa nacrophyllum 

(D) 42. BraehytAeCiuM refimrun -

43. B r j c A j f t h e c i u a curtua 

44. Distichium capillacuvn 45. Wtrichua netei-onaiJuv -46. Kniuffl jnar̂lnattia 
I17, Plagiasmiva wdiun 48. Plajicwnnium ciliar* 
49. Piagi omnium natrattm 50. PJacycUctys jungeroannioidaa 

51. nephroma halvatlcvm Association 3: <B) 52. Sali* t*«)i*nj 53. Sail* scoalariana (C) 54. fcycopodiuai annotiaua 55. Clj/urm lnnow«tus 
56. tdthyrus ochroleucu* 

57. X* i an the mm cJmadaas* SB. Lycopodiua compJarwtua 
(A) 59- Picea mariana 60. Pinus contort* (ft) 6l. Ledua groanlandlcua (C) 62. Vaccinium vitj«-i<f#e* 

.63. Goocaulon livtdaa 

64. Ojrycoccua microcarpua 

65- Cmp#tma nigrum 

66. Carou loliacea 

T a b l e 62 ( c o n t i n u e d ) . 

1 2 3 
1? » 5 

II 
l . » 

1 
• .0 

IV V II 2.0 ».J II V 1 
•.7 1.7 • .2 
1 V III • .0 6.* I.I 1 IV + .0 1.8 

III 3.* 

II t.S 
1 II «.o 2.3 

11 
1.2 

II • .1 
1 II 1 •.o * . l 

II •.8 

II 

s 
13 

» 5 
7 8 
4 5 

3 6 3 10 
» 5 

I 
• .0 II I 

• .0 

+ .0 

I 
+ .0 
II 
••0 

I 
• .0 
I 

».o 

».o 

*.o 

I 
*.o 

• .2 

I 
..2 

III 1.0 IH •.J 
IV 
•.J' 
II 
..8 II •.0 

I 
•.0 

III 
2.8 

IV 
1.3 

IV 
*.2 

1 
2.* 

1 
• .8 

1 
• .0 

1 
*.2 

IV 
3.8 

1 
• .0 V 

3.5 

1 
• .2 

1 
1.3 

• .0 
1 

• .0 V 
3:7 IV 
5.1 

1 
3.* 

11 
1.2 

II 
'•.8 

IV 
1.8 

IV 
3.0 

II 
• .0 

1 
•.0 

1 
•0 III 

2.1 II 
• .5 

IV 
1.2 III 

I.I 
1 
1.5 III 

• .2 
1 
1.2 

M l 
3.0 II 

2.6 

1 
••3 III 

2.* III *.t V 
3.6 
V 
6.1 
V 
6.2 
V 
6.2 

5.» 
IV 
1.6 

» 
5-5 

1 
2.0 V 

5.3 
V 
5.1 

IV 
*.9 

1 
1.0 • .2 II 

• .0 V 
6.5 
V 
3.2 

IV 
3.0 IV 

5.2 
V 
6.7 

7.7 V 
i.a 

V 
3.2 III I.I II 

2.0 
V 
5.3 
V 
5.3 
V 
».7 
V 
4.1 
V 
5.2 

5.2 IV 
I.J 
V 
3.* 

1 
*.o III 

• .0 
V 
2.7 

III I.I 1 
•.0 II 
..8 

IV 
1.3 IV 
1.7 

• .2 

2.2 
II 
• .0 

II 
».0 

5 i 

8 S 10 13 It 15 
5 2 2 

V 
5.5 

http://6alJu.il


Order 1 2 3 « J 6 

All law* 1 2 3 « 5 6 7 • 9 10 

Association 1 2 3 5 6 7 a 5 10 II 12 13 
IS 15 

Number of plots. 17 « 5 s 1) 5 6 s • $ 7 » 5 2 2 
CHARACTERISTIC SPECIES: 

OftOCR 2 (Cont.): 

(D) 67. Plauroilam schrabmtl 

48. aaxbllophasla berbmta 

69. Paltigmra aphthoa* 

70- Pvltlgmrm umlaesm 

Alliance 2 1 Association 4: 

(A) . 71 * Pinus banksiana 

(fl) 72. Paeelaiua syrtll2oitf«a 

73- PotaacJIJa /ruticosa 

(C) 7%. Arctostaphylos uva-ursi 

75- Lx/copodium obscurum 

76. PyxoJa grandl flora 

77* Oryxopala pungana 

(0) 79' Polycxlchun jonipmr Lnua 

79- Olcranua polymatum 

80. C«pA«Iozi«iia dlvsricaca 

81. Ptiiiditw p\iIenarriMim 

82. Ceraeodoo purpurwu* 

83. SracftyC/Mciua albicans 

84. Dicranut* luscascans 

85. PtiJidiu* tfUiar* 

86. Cladina oltla 

87. Cladina aipastris 

88. Cladonia gracilis 

89. Cladina r^ncjl/arlaa 

90. Pt»ltlg«ra canina 

SI. Cl.=d=nJ.= =.rciaiia 

92. Catraria nivalis 

93. Cladonia fimbriae* 

9*. Cacraria CTumJIaca 

95** Catraria aricatorua 

96. Catraria Islandlea 

. 97. Cladonia aJMtirtx:raM 

98. Cladonia bacillari* 

99* Cladonia cocctfara 

100. Cladonia criapata 

101. Cladonia multiformis 

102. Seorsocau-Ion tonwneosun 
Alllanc* 3: 

(B) 103. Batula glandulosa 

• 104. Vaccinium nembranaceum 

(C) '05. Vaccinium caaspltosusi 

2h8 

in 
2.) 

•.5 
1 
•.0 

1 
•.0 

1 
1:2 

II V V V V 
3.1 5.5 5.0 7.2 6.» 

3.7 J.7 3.* 2.3 I I II 
..2 ..0 ».l 

111 ».l 
III I.I 
I 

• .0 
V 
5.0 

I II 
•.2 3.2 

I 
2.» 

•.0 I IV I ' 
*.0 ..3 ..0 

III 
Ill 

• *.o • • 
III II I 
• .0 +.0 ..0 

I II I I . 
• .0 ..0 +.0 *.o I I I 

•.0 - ..0 ..0 
I 

• .0 II I 
•.0 2.» 

5.3 

V 
3.2 V I II 
•.9 ..0 1.6 IV II I 
».3 ..0 2.« 

I IV 
2.* ..3 

III 
3.0 
III 
•.0 

II 
..0 

I 
».o 

I I 
•.0 ..0 

I 
• .0 
• .0 

I I I 
• .0 ..0 ..0 

I 

V V III V 
7 ».» 5.1 5.1 

I 

II 
•.0 1.6 
I I 

l . t ..0 

I I 
* . l ..0 

•.0 

II e . . . 

i 
•.0 

1 111 
..0 3.1 

V II 
5.0 ..3 

I II 
•.2 ..3 

II 
2.* IV II 
1.7 ..J IV 
•.7 

I 
».2 
III 
•.0 

II 

• .0 • 

I 
..2 

T a b l e 62 ( c o n t i n u e d ) 
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CHARACTERISTIC SPECIES: 
Alliance 3 (Cone.): 

(ft) 106. Ptiii 
107* Barzoqialla tuifacea Association 5: 

(D) 108. Btrbllophoxl* hateharl 

103. i%trbilophozi* IgcopodioLdna 

110. Lophoxia vwntxioos* 

111. PoAIia exutU 

112. Pohlia along*ta 

113- rritonaria auaactlformia 

114. Cladina abrrana 

115. ttaptirooa arcticua 
116. Baphrona xaaupinaCua 

Association 6: 
(B) 117. SaJi* pyrifolia 

(C) 1)8. gquiamttm ayivatlcum 

119. Pmtaalta* palmatua 

120. Listara ootdata 

121. Ranunculus lapponlcvM 

(D) 122. Sphagnum glegansohnll 

123- Philonotia fontana 

124. Sphagnum subnltana 

125. Campy Hum hlapidulun 

126- Caphaloxia planicapa 

127- Polgtrlchum coimui* 
128. Sea past! a paludosa 

129. Calliargon cordifolium 

130. DrepanoclArfii* c a p i i l i f o J i u s 

131. flnjua splnuloaua 

132. Plagiotniurn cuapldatum 

133. PI*yio£/x»c-iua pili/eru* 
134. Lapidoxla raptanm 

135- lophoxia alpaatria 

\36. lophoxia amcandana 

137. Cladonla namorgna 

Alliance 4 t Association 7: 
(B) 138. S a i i * ^rell 11 folia 

• 139. Salix novaa-angliao 

140. Salix arbusculoidei 
141. Sail* 9lauca 
142. S a l i x a tnabasceru is 

143. Vaccinium ultglnoavm 

0rd.r 1 2 3 4 s 6 
All lane. 1 2 3 k 5 4 7 a » 10 
Atsoclitlon 1 1 3 k s « 7 g 10 II 12 

13 Ik 15 
Hunb.r of plats 17 e 5 s 13 5 6 5 5 7 » 5 2 2 

u. cri.t.-o.5er«n«!s IV 
33 

IV k.2 II 
3.2 

V 
5.2 

III 5.5 V 
5.J 

• 

I 
• .0 

••7 
II 
2.3 

I 
».0 

II 2.k 
» 
5.3 

III I.I 

III 
5.1 
III 
•.0 

. I 
•.2 

• .0 
I 

•.0 

I 
•.0 

•.0 

»!o 
I 
..0 

II 
2.k 

I 
•.2 

I 
•.0 3 

IV 
1.3 

I 
..0 

V 6.0 
3-5 

V 
2.1 

I 
Ik 
I 

•.0 
2.2 l . i 2.1 
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+ .0 
I 

• .0 

Order 
Alliance 
Association 1 
Number of plots 17 

CHARACTERISTIC SPECIES: 
Alliance 4 t Association 7 (Coot.): 

(C) 144, Equitmtua aclepoldaa ^'ft 

H5. Pedicular!* labeadorlca 

146> ArctoetapJiyJoa rubra 
Samclo lagans 

p^rnaasi* palustria 
149. Carex vaginae* 
150. Spiranthaa roaanxotliana 

151. Pol«i=oniua acuCi/Jorua 
152. Cdrex conclnna 

153. Peeaxiees trigidua 

154. Carex auxM 
I55> ff^uiseCua peJusCre 

(D) 156. Aulaoooniua paJtistre 
157. ToaarnCnypouai /lieenx 
158. Oicxanum undulatum 

159. CepAaioxieiXa aubdentaea 
160. Jaamaonialla autumnalla 

161. Pohlia aphagnlcola 

162. Poiytricnua atrirtum 
163- Brachgthacium aalobrosum 

164. Lophoxia obtusa 

165. BlepVtaroacoeia trichophyl 1 un 

166. Cicranua bonjaejiii 
167. Dieianum alonga turn 

168. Oicranun nuenJenbecAii 
169. Lophoxia arclsa 

170. Lophoxia longidens 

171. Cbtu-»ifbliu» oituxuai 
172. Spnagn uat warnatorfii 

173. Splachnuat ampullacaum 

174. rritooarla sci tula 
175* Cladina arbtucul* 
176. Paltigara polydactyla 

177. Cladonla chlorophaaa 

178. Cladonla pleuroea 
179. Ciadonia gray! 

ISO. CladonLa aubulata 

Alliance 5 * Association 8: 
(C) 181. Rubus chaxwemorus 

182, Kclophorum vagina tux 

(0) 183. Spha'jnua fuscum 

Table 62 (continued) 

5 t 5 s 
i 7 8 9 10 
s 6 5 5 

H V III 
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III ..0 

II •.0 

II • .0 
1 
..0 
1 
•.0 -

1 
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III V III • .0 7.5 ».o 1.1 

II V • .0 5.7 

II V V ..0 3.1 •.9 - " 

1 IV . II ..0 ..1 . *.o 

III 1 ..0 ..0 
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..0 
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1 III III • .0 •.0 •.0 ..0 

II •.0 •.0 
1 II ..0 •.0 

+.0 • 
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•.0 • 

1 
•.0 • 
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1 
•.0 -
1 
..0 • -
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V II 
t.s 

».o. 

II IV II • .0 • S ..0 •.0 

III ..0 * 

1 III II • .0 • .0 ..0 
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t.t 
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t.l 

1.0 
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1.2 

-

II V 1.5 7.5 
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5 ( 
8 J 10 

IJ It 15 
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Order AIM once Association Number of ptots CHARACTERISTIC SPECIES: Alliance 5 * Association S (Cont.): .(0) l8«j. Celupogaia sphagnicola 

185- Caphaloxia connlvana 186. AVlia anoataJa 
187- Lophoiia narchica 

138. Cepnalotia mjcrojdchy* 

18?. Geocalyx gravaolana 190. XeaadophilM aricatorua 
191- Clada/ila cornuCo 
192. Cladonia gonecha 193. Catraria viridla 

194- Cladonia dafbrmla ORDER 3 * Alliance 6: 
(A) 195- larix laricina 

(C) 196. Pyrola asaxifolia 197. Care* pauparcul* • 198- 5niJaeina tri/olia 
199* Garar dioica 200. Carax I#ptal<9a 201. E-guiaatun arvense 

202. Carax disperse 203. Potancilia paluatri* 204. Car*' tenui/lora (0) 20$. Sphagnuat capillaceum 206. flryum paaudoeriguaCrua 207. Calliargirfium paau&oatxaalnaua 

208. PlagiomniLmi ruoicua 
209. Calliergon rlchardsonli 210. Campy J1 ua atallaCust 211. Dicrartua acueifoliuta AsioclatIon 9: (B) 212. Batula glandullfara 213. SaJir pedicallatis (C) 21*. (̂ycoccus paluatria 
215. Carax interior 

216. Habenaria dilatata 217. fijuisatun fluviatil* 
'218. Babanarta huperboree 219. Carax roserata 220. fiabanaria obeuaata 221. Padicularis parvlflora 

222. trlopnorwe gracila 

• .0 • 

IV 
1 II y V • .0 . .0 . .0 1.0 3.1 - • • • 

1 111 IV • .0 •.0 • .3 ' " ' " ' 

1 

1 

2 < 5 5 13 

I 
• .0 

223- friopftorua viriifl-c.rin.tuM T a b l e 62 ( c o n t i n u e d ) 

•.0 *.0 +.3 *.o 

• .0 *-0 *.7 

III 1 IV V V III 2.3 

J.3 
• .0 1.5 5.1 t.O 1-6 

IV 1 . II V It 2.5 . .0 • .2 . .2 ».o *.0 3.0 

V II 3.0 1.6 

III IV II IV V III 2.1 ».l ... 2.3 3.0 . . 0 1.0 

' IV IV II 1.5 3.3 ... * * * 

III ' II * I.S . . 0 * * 

III III V III V III 2.» . .0 . I-' 2.6 • .0 5.5 2.2 •.-0 

II , II V 2.0 . . 0 • .0 3.6 

II 1 

I.I 1.0 

II 
• .0 

1 
1.0 -

1 II y II • .0 1.2 5.7 ».3 

II 1 IV ' 1 
• .0 *-0 • .2 *.o 

IV • 1 
. .2 . . 0 

III II . . 0 1.0 

1 II 1 
• .0 . . 0 3.* 

II 
. . 0 

I 
• .0 

• • 

•.0 . .0 . . 0 *.0 

I 
. . 0 

8.2 II 
1.8 I » 

• .0 ».l 
IV 2.5 

IV 
• .8 III 
1.8 

II 
. . 0 • .0 II 
*.o 

II 
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Ordar 1 2 3 4 5 6 
A l l l a n c a 1 2 : 3 a 5 6 7 8 9 10 
A s s o c i a t i o n 1 2 3 * 5 6 7 8 5 • 10 11 12 13 IA 15 
Number o f p l o t s 17 a 5 5 11 S 6 5 4 5 7 4 5 2 2 

CHARACTERISTIC SPECIES: 

M w c U c l o a 9 ( C o o t . ) : 

(C) 224. Galium palustre 

225. ' v t r l c u l a r i a minor 

226. Viola e p i p s l l a 

(0) 227- Calliergon stramlneum 

228. Paludella squarrosa 

229- Drepanocladus revolv&ns 

230. tfeesia triquetra 

2} l . Meetla uliginose 

232. Calliergon sarmmntosUio 

233- Sphagnum subfulvum 

234. Clnclidiuai sCyylico 

235. Drepanocladus tundrae 

236. t>locoI*M rucn<Miu 

Association 10: 

(B) 237. Ribes glandulosua 

238. Sai l* pl«nifali« 

239- Ribes hudsonlanum 

240. Saliv di-Lnrno/x/l*ri« -

(C) 241. flo/JMM unit lore 

242. Babenaria orblculata 

243. C*J.» macrost Ja canadensis 

244. PaCjaless *J?iCtdtus 

2 4 j . Cor«llor/iizai trifida 

246. Glycaria striata 

247. ffu£ua acaulis 

248. Clyceria pulchella 

249. Lytropu* unltlortis 

250. Rbgnchospora alba 

251 - C*rd«J»in« pr*C*naia 

252. O r u c i n a s c o r u 

253- Care* laavtculmis 

254. C r a x microglocnln 

(0) 255- Or«p*noclaefuj uncimeus 

256. Drepanocladus exannulatus 

257. Dr«p*nociddu» aduncus 

258. c«opvliiu> c/irysophyllmn 

259. Cratonauron w l l l i a m s i l 

260. Bypnum llndbarglt 

26) . l\ophocolea heterophil 1* 

262. P l a g l o c h i l a atplenioidea 

263. Tfcui0*!usi recognition 

252 

1 1 
..0 ..0 

1 
•.0 

3 I IV 
7 1.3 

I 
I.I 
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253 Order Alliance Association Number of plot! 
CHARACTERISTIC S P E C I E S : Association 10 (Cont.)i (0) 265. Peltigera leacopblabia ORDER 4, Alliance 7 * All lane* 6i t» 264. Popalua talsasUfeni 

(8) 267. Ainu* tonal folia 

tC) 268. Equlietum hyeinal* Association tl: (8) 369. Cornus mtolontfera 270. Jtubtia irfaauo var. atrJooaue 271. Prtintte rirglnlana 
(C) 272. Vicl* amir lean* 273- Asropyron paocltlorrm (D) 27«. Atricfws. undulacuai Association 12: (6) 267. AJnue tenoifoJi* Alliance 8 a Association T3: (B) 275. Salix interior 

276. Salix rigid* 
277. Salix laatandra 

(C) 278. Solidago canedenalo 
279- Achillea mlblrtca 

ORDER 5. Alliance 9 a Association I V 

(B) 280. Hyrica gale 
(C) ZB1J Hanyenthem trifoliate 282. Pediculerie Mcrodonta 
283. Trtglochln maritime 
28*. Carex diandxa ' 28S> CaJitaa tririduot 286. Ptrieularia intermedia 287. Carey llmoea 
288. cpJIoMua, leptophyJlua 
269. rpllobium paluatra 290- Laana xdnor 

(D) 291-• Drepenocladua vemlcoauB 29,2. Cameroon ̂ioanCetiai 
ORDER 6, Alliance 10 ( Association 15: 

(B) 293. Androoeda poll folia 
29k. Chenmedaphna calycvleta (C) 295. Scheuamrla palustris . 296. Sar raoan ia purpurea 297. Cares pauclflora 298. Droaare anglica 
299- tnoaara rotundifolia 
300. Brlophonm ehamlamonla 
301. XTlophoruM acheuchaari 

I 
* • • 5 . 

V 
0 4.9 

I I + .0 

V 
h3 

1 3 t 5 t 3 t 5 t 7 8 

9 10 6 7 8 9 10 11 12 13 It 15 9 C 5 * 5 7 * 5 > 2" 

T a b l e 62 ( c o n t i n u e d ) 

1 

6.6 
v 

7.5 II 
• . 3 III I.I III 
2.2 III 
. . 0 

IV 
i.i 

IV t.6 
III t.t 
t.3 

IV 
2.9 

II V IV V 1.5 7° ( .2 3.0 

i n V V III t.i 5.9 6.2 2.0 

IV III IV 
}..• -LJ, . . 3 . 6 . 
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25V 
Order 
Alliance 
Association 
Number of plots 

CHARACTERISTIC SPECIES: 
ORDER 6, Alliance 10 t Association IS (Cont.): (D) 302. Sphagnum magmllanlcua 

303. Sphagnum r ecurvun 

304. Sphagnum pulchrum 
305- Cladopodialla / l a i ta/ui 

306. Sphagnim annulatum 
307. Sphagnum cmspida turn 

COMPANION SPECIES: 
(A) 303. Abies iaaicxrarpd 

309. BatuU rosinifera 
(B) 310. toae acicularis 

311. Spirit* betulifoli* 
(C) 312. AcoiXIee nlllefbliua 

313. Carer aquatlli* 
314. Cornus canadensis 
3I5> Bpllobitsa anguatlfolium 
316. KrloptoTvm braebgantharva 
.317. Unoaea borealis 
318. ffertensia panlculata 
319- Pyrola cnJoranth*' 
320. Pyrola secrundj 

(0) 321. flVIocoaiua splendent 
322. Pobiie nutans 
323. Lmptobryvm pyriforme 
324. HarchaTiCia poiymorpha 
325* PlMgloBsiioa drusaoondii 
326. TetrapAis pa Hue Ida 

5 

13 

• . 4 

II 3.0 

s 6 

a » 10 

u i t 15 

s 2 2 

+.0 • .2 2.0 1.0 

1 1 IV 1 1 III II III ••5 • .0 2.5 • .2 • .8 1.9 

I.S 
4.0 

V V V V III V III IV V 5.1 5.0 3.0 4.1 2.0 3.0 1.8 3-9 4.2 

1 
• .0 

IV • 1 
• .9 • .0 

1 II 1 IV 1.0 1.7 • .0 3.2 

V V V V V V IV V III 4.5 4.8 5.8 4.2 3.8 4.8 2.2 5.2 3.0 

III II V V 1 V III 
l.i 

• .8 3.7 2.1 • .0 1.5 • .5 

1 
*.o • 

1 
• .0 

» IV . IV V III 1 IV IV II 4.8 5.0 3- 8 4.4 1.4 2.4 • .9 2.8 •.4 

IV IV 1 1 1 1 V IV I 2.5 3.1 *.o • .0 ' • .2 1.8 1.3 . .0 

III III . 1 III 11 II 11 . 111 | 
. .3 1.3 • .0 1.0 . .0 

• .'I .•.0 . • .5 • .0 

V III IV III III IV It V 1.2 1.9 1.8 1.2 •-3 1.0 • .2 1.4 

V V V V V V V III Ill V 5.7 8.8 7.9 4.0 8.9 5.6 5.7 1.8 2.2 7.9 

1 II 1 III II III V 1 III . .0 • .0 • .0 • .0 • .0 • .0 ».3 •.0 • .0 

1 
. .0 

1 
• .0 • 

1 
• .0 

1 
• .0 

1 
. .0 • 

1 
».0 

7.1 

» 

S.S 
» 

1.5 

III 
5.7 

4 .7 1.5 

T a b l e 62 

* T h e Roman n u m e r a l i n t h i s t a b l e r e f e r s t o c o n s t a n c y 
c l a s s e s ( s e e page 2 1 ) . The A r a b i c n u m e r a l r e f e r s t o 
t h e a v e r a g e s p e c i e s s i g n i f i c a n c e (page 1 9 ) . 



Chapter IV 

. TOPOGRAPHIC SEQUENCE 

The l o c a t i o n s of the various communities on the 
landscape i s dependent upon the topographic p o s i t i o n , s o i l 
t e x t u r e , the amount and f l o w patterns of water i n the system, 
and the nature or n u t r i e n t s t a t u s of the water. The e f f e c t 
of the f i n e textured s o i l s , which have developed from 
sedimentary rocks i n the F o r t Nelson area, plus the f a c t t h a t 
p r e c i p i t a t i o n i s low, produces a d i f f e r e n t topographic 
sequence than, what i s normally expected f o r much of B r i t i s h 
Columbia. F i g . 82 represents a s i m p l i f i e d schematic pro
j e c t i o n of normal topographic r e l a t i o n s h i p s among upland 
ecosystems i n the F o r t Nelson a r e a . However, the diagram 
i s l i m i t e d i n that a l l c o n d i t i o n s and plant a s s o c i a t i o n s 
could not be represented. 

X e r i c a s s o c i a t i o n s occur on coarse textured sand 
depos i t s which are s u f f i c i e n t l y elevated above the r e s t of 
the topography to produce r a p i d l y drained s i t e s . These 
s i t e s support the Lodgepole Pine - Lichen a s s o c i a t i o n which 
i s represented i n F i g . 82 as oc c u r r i n g on sand dunes. 
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F i g . 83 The Poplar H i l l s west of F o r t Nelson ( V a l e n t i n e 1 

S i k a n n i T e r r a i n System). The Aspen -.White Spruce a s s o c i a t i o n 
l i e s mostly above the Alaska Highway which i s v i s i b l e c u t t i n g 
across the center of the p i c t u r e . In areas below the highway. 
(V a l e n t i n e ' s Buckinghorse T e r r a i n System), the B l a c k Spruce -
Moss a s s o c i a t i o n becomes frequent. Along the stream channel 
which i s s u b j e c t t o f a s t e r moving seepage water, the Tamarack 
Bla c k Spruce - Equisetum arvense a s s o c i a t i o n develops. 
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Very x e r i c s i t e s , which occur on shallow s o i l s over rock 
outcrops, are e s s e n t i a l l y absent i n the study area (at l e a s t 
communities s u i t a b l e f o r d e s c r i p t i o n ) . 

Moderately w e l l drained upland s i t e s w i t h s i l t y 
loam parent m a t e r i a l s g e n e r a l l y support the Aspen - White 
Spruce a s s o c i a t i o n , as i n d i c a t e d i n F i g . . 82. This a s s o c i a t i o n 
occurs from mid-slope to the m i l d l y shedding p o s i t i o n s of 
the area. Extreme or strong shedding topographic p o s i t i o n s 
are rare due to the gentle t e r r a i n of the F o r t Nelson area, 
however, such s i t e s are present i n escarpment areas west of 
F o r t Nelson. S u i t a b l e sample s i t e s were i n a c c e s s i b l e and 
t h e r e f o r e could not be included i n t h i s study. The Aspen -
White Spruce a s s o c i a t i o n can a l s o occur i n p o s i t i o n s r e c e i v i n g 
seepage waters below midslope (on b r u n i s o l s ) provided t h a t 
the t e x t u r e of the parent m a t e r i a l i s coarse and that d r a i n 
age i s adequate. 

The r e l a t i v e l y high percentage of s i l t s and c l a y s 
tend to r e t a i n water i n the s o i l and the f i n e t e x t u r e impedes 
r a p i d drainage, thereby maintaining a mesic moisture regime, 
even i n shedding topographic p o s i t i o n s . Although r a r e , the 
Black Spruce - Moss a s s o c i a t i o n can sometimes develop on 
mesic s i t e s , p a r t i c u l a r l y on north aspects. However, as 
discussed e a r l i e r , i t appears to r e q u i r e the establishment 
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of an ac i d mor humus before black spruce can s u c c e s s f u l l y 
outcompete other trees on such s i t e s . Under such c o n d i t i o n s , 
b l a c k spruce becomes the c l i m a t i c climax t r e e . 

Another p l a n t a s s o c i a t i o n which can develop i n 
n e u t r a l to shedding topographic p o s i t i o n s , but i s not 
represented on the diagram, i s the Lodgepole Pine - Clubmoss«, 
This a s s o c i a t i o n appears to develop only where a high per
centage of c l a y i s present i n the s o i l p r o f i l e and only i n 
n e u t r a l or s l i g h t l y shedding topographic p o s i t i o n s . Extremely 
f i n e t e x t u r e d s o i l s i n other topographic p o s i t i o n s tend t o 
support Black Spruce - Moss a s s o c i a t i o n s due t o impeded drainage. 

The topographic p o s i t i o n , i n which the B l a c k Spruce -
Moss a s s o c i a t i o n normally develops, i s i n p o s i t i o n s where 
the s o i l s are subject t o seepage (minerotrophic) waters as 
i n d i c a t e d i n F i g . 82. Contrary t o the normal c o n d i t i o n 
i n mountainous areas, e s p e c i a l l y at lower l a t i t u d e s , the 
seepage waters i n the F o r t Nelson area, i n c e r t a i n cases, 
appear to adversely a f f e c t the s i t e . Again, the f i n e t e x t u r e 
of the s o i l s impedes p e r c o l a t i o n o r l a t e r a l movement of water 
to the extent that the ground water takes on the c h a r a c t e r 
i s t i c s of stagnant water w i t h poor " a e r a t i o n " which favours 
the development of B l a c k Spruce - Moss communities. 
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At the base of slopes or i n nea r l y f l a t topography 
where water movement, e i t h e r at the surface or i n the s o i l , 
i s s l i g h t l y more r a p i d than i n the Black Spruce - Moss 
a s s o c i a t i o n , Black Spruce - Equisetum sylvaticum communities 
g e n e r a l l y occur. I f the water movement i s s u f f i c i e n t l y 
r a p i d and a d d i t i o n a l l y n u t r i t i o n a l l y r i c h , Tamarack - B l a c k 
Spruce - Equisetum arvense communities can be found. This 
l a t t e r community i s f r e q u e n t l y found adjacent to s m a l l streams 
and drainage channels. 

In f l a t or very gentle undulating topography, 
u n d e r l a i n by f i n e textured s o i l s w i t h poor development of 
drainage systems, bog development i s common. Where water 
movement i s slow, B l a c k Spruce - Sphagnum fuscum communities 
develop which, due to accumulation of peat, become independent 
of the unde r l y i n g mineral s u b s t r a t e . In s i m i l a r topographic 
p o s i t i o n s , which are subject to p e r i o d i c innundation by 
minerotrophic waters during periods of high water f l o w , 
the B l a c k Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnium communities 
develop. 

In open drainage b a s i n s , which have undergone 
succession from open water, f e n communities develop. These 
communities are under the i n f l u e n c e of minerotrophic waters 
and are represented i n t h i s study by the Myrica gale - Menyanthes 
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and the Tamarack - Swamp B i r c h - Menyanthes a s s o c i a t i o n s . 
The l a t t e r a s s o c i a t i o n i s an advanced treed s u c c e s s i o n a l 
stage of the Myrica gale - Menyanthes. 

In areas where drainage basins have slow movement 
of water, not h i g h l y a f f e c t e d by contact w i t h m i n e r a l s o i l s , 
the P i t c h e r Plant Sphagnum a s s o c i a t i o n can develop. I t should 
be pointed out that only a few bog communities are described 
i n t h i s study and that the c l a s s i f i c a t i o n of bog lands i s , 
t h e r e f o r e , incomplete f o r the F o r t Nelson area. 
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Chapter V 

SURFACE ORGANIC LAYERS 

Organic m a t e r i a l plays an important dynamic r o l e 
i n f o r e s t and peatland ecosystems i n the B o r e a l Zone. One 
of the main f u n c t i o n s of organic matter i s forming n u t r i e n t 
c a p i t a l , e s p e c i a l l y f o r t r e e s . As discussed i n chapter I I I , 

i t appears t h a t the humus p r o p e r t i e s of f o r e s t s i t e s 
have an important e f f e c t i n s o i l forming processes and i n 
ecosystem development. C e r t a i n t r e e s , such as b l a c k spruce, 
c o n f i n e most of t h e i r roots to the humus and t h e r e f o r e , the 
growth of such trees i s r e l a t e d to the p r o p e r t i e s of s u r f a c e 
organic l a y e r s . Other t r e e s , such as tre m b l i n g aspen, r e l y 
more h e a v i l y on m i n e r a l s o i l s and are capable of c y c l i n g 
l a r g e amounts of n u t r i e n t . Both types of tr e e s appear t o 
be major c o n t r i b u t o r s to ecosystem dynamics and organic 
matter development i n b o r e a l r e g i o n s . 

Since very l i t t l e i n f o r m a t i o n i s present concerning 
elemental content of surface organic l a y e r s f o r northern 
areas, an e x p l o r a t o r y study was conducted on su r f a c e organic 
h o r i z o n s . These organic l a y e r s were analysed f o r t h e i r 
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elemental m i n e r a l content by ash a n a l y s i s with the r e s u l t s 
grouped and presented according to plant a s s o c i a t i o n s . 
Although the data are subject to some serious' l i m i t a t i o n s , 
i n c l u d i n g the f a c t that sampling i n t e n s i t y was not s u f f i c i e n t 
f o r adequate s t a t i s t i c a l a n a l y s i s of the r e s u l t s , the g e n e r a l 
l a c k of i n f o r m a t i o n on b o r e a l ecosystems makes the present
a t i o n of r e s u l t s worthwhile. 

The organic m a t e r i a l s used f o r analysis'and 
comparison were from sampled F-H horizons of m i n e r a l s o i l s 
and from the organic m a t e r i a l immediately below the l i v 
ing mosses i n peat s o i l s . Ash a n a l y s i s was c a r r i e d out 
by a modified dry ashing method which uses a low ashing . 
temperature and o x i d a t i o n by n i t r i c a c i d (Peech i n Jackson, 
1958, Humphries, 1956). The r e s u l t s of d i f f e r e n t methods 
of ashing (dry ashing, modified dry ashing, and wet ashing) 
were discussed by K l i n k a and Annas (1973) and the modified 
dry ashing method used i n t h i s study was d e s c r i b e d . 

Determination of the co n c e n t r a t i o n of elements 
i n the ash was c a r r i e d out on an Atomic Absorption 
Spectrophotometer ( P e r k i n Elmer model 303/306). Concentrations 
v/ere determined on the f o l l o w i n g elements; c a l c i u m , magnesium, 
sodium, potassium, i r o n , aluminum, and manganese. The r e s u l t s 
are presented i n Table 63 and F i g s . 8*+ to 86. 



26h 

c o 
• H 
• P 
aJ 

• H O 
o 
w 
CQ 
<4 

Elemental Analysis of Surface Organic Horizons.Concentration 

In ppm of Organic Matter in Original Sample • 
(* - Ho. of Samples) 

Lodgepole Plne-
' Kinnikinnick-
Lichen 

T_ Aspen-
White Spruce 

T15 

Lodgepole Plne-
Clubnoss 

* 5 

Black Spruce-
Moss 

*12 

2 Floodplain 
(Toung Terrace) 
White Spruce 

ATg 10185 

Range ^226-19023 

Avg 28367 

10598 

9Tamarack-
Swatnp-Birch-
Menyanthes 

Myrica gale-
Msnyant nes 

Black Spruce- Avg 30269 
S a i l * m y r t l l l l f o l l a — 
Aulacormlua Bangs 10657-690 1 *? 

¥5 

' Black Spruce-
H Sphagnum fuscum 

*2 
Avg W598 

Range 2551-66U5 

Kg 

825-2378 

Avg 21W88 2176 

flange 5875-382*t8 6M-3777 

Avg 139>*0 2"»>*2 

Range 8281-17131 1087-3'*91 

Avg 6963 968 

Range 2912-2W930 326-30>*5 

2813 

Range 23578-32159 1572-'»586 

1>*69 I Black Spruce- Avg 
gqulsetum aylvatlcmn 
— * 5 Range 3289-17'08 822-1985 

-. Tamarack- * Avg 25767 2013 
X L / Black Spruce-

Equlaetum arvense Range 7015-51869 935-3127 

Avg 30876 28>*7 

Range 206W9-39353 2383-3789 

Avg 1U689 139 

Range l l >367-15012 1 3 5 1 - 1 ^ 

2851 
987-l*568 

600 

562-638 

?e Al 

99 1W90 $179 >*096 

62-139 1156-1902 1112-8878 2113-6975 

90 20W1 630 1* 3531 

60-132 131"»-3190 993-17353 l>*50-6297 

to 
1995 

910-3900 

993 

98 2687 10381 7573 223>t 

6 3 - 1 3 0 2029-35 1 »8 5797-18811 5059-1W771 1822-2356 

68 956 3658 2613 2lV 
"••t-125 '. 167-1765 355-126>.9 687-6362 2 7 - 5 6 8 

78 

66-101 

72 

57-91 

1126 

893-1318 

1035 
••86-11.27 

3326 

21<*3-'*356 

3975 
1662-W63 

1993 
151*3-21*75 

2377 

151*6-3886 

538 

286-911 

606 

38-1929 

91 7'»5 5791 1955 713 
39-163 29^-1127 117-18179 2>*6-7321 61-2881* 

197 

52-279 

271* 
269-280 

68 

37-91 

169 

••8-291 

723 

298-1151 

325 

311-3M5 

818 

393-1079 

796 

726-867 

l ^ S 

715-331' ' 

5231 

1165-9307 

1582 

M*l.ifli*3 

1 0 0 9 

8 9 3 - H ? 5 

5 8 3 . 

231-1036 

289 
2 6 0 - 3 1 8 

16>*7 

373-2725 

768 

7"-0-797 

1212 

119-2693 

217 

155-280 

203 

7 - 5 9 7 

35 

20-51 

T a b l e 63 



265 

The data presented are subject to the f o l l o w i n g 
l i m i t a t i o n s : sampling of organic horizons was conducted through
out the growing season and t h e r e f o r e , no a t t e n t i o n was paid 
to seasonal v a r i a t i o n of n u t r i e n t content. Likewise, annual 
v a r i a t i o n of n u t r i e n t content v/as not considered. Stand age 
may a f f e c t n u t r i e n t content of -humus l a y e r s . Determinations 
of elements were f o r ppm only, which does not i n d i c a t e t o t a l 
amounts. The methods p r e s e n t l y a v a i l a b l e do not a l l o w complete 
f u l l recovery of a l l elements from the organic matter ( K l i n k a 
and Annas, 1 9 7 3 ) . 

A d d i t i o n a l l y , the r e s u l t s are from few samples 
of s m a l l s i z e and are, t h e r e f o r e , subject to l a r g e sampling 
e r r o r . In l i e u of these l i m i t a t i o n s , the r e s u l t s can only 
be considered as those of an e x p l o r a t o r y study. 

. Of the 7 elements recovered and determined from 
the ash i n t h i s study, the f o l l o w i n g average percent y i e l d 
of. elements was obtained from a l l the samples. 

C a - 59.8$ 

Fe - 1 7 . 7 $ 

A l - 9 . 3 $ 

Mg - 6.5$ 

K - ^ . 3 $ 

Mn - 1 . 9 $ 

Na - J+$ 
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ELEMENTAL CONTENT OF SURFACE ORGANIC HORIZONS 

Concentration i n p.p.m. or Organic Matter i n O r i g i n a l Sample 
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ELEMENTAL CONTENTS OF SURFACE ORGANIC HORIZONS 

Concentration i n p.p.m. of Organic Matter i n O r i g i n a l Sample 
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Calcium i s the most e c o l o g i c a l l y s i g n i f i c a n t element 
found In the ash of the organic m a t e r i a l i n t h i s study. 
The organic matter, from 92 samples, contained an- average 
of 2.k% Ca which Is i n d i c a t i v e of the important r o l e t h a t 
Ca plays i n b o r e a l ecosystems. The importance of Ca i n 
s o i l forming processes i s w e l l known as are the c o r r e l a t i o n s 
that high Ca has w i t h : h i g h pH; high n u t r i e n t s t a t u s of 
s o i l s ; high a c t i v i t y of b a c t e r i a i n c l u d i n g n i t r o g e n f i x i n g 
b a c t e r i a ; and low s o l u b i l i t y of heavy metal ions ( E p s t e i n , 
1972). In terms of p l a n t growth, Ca i s e s s e n t i a l i n many 
d i v e r s e r o l e s , from i o n t r a n s p o r t i n and out of c e l l s 
( E p s t e i n , 1972), to s t r u c t u r a l f u n c t i o n s of p l a n t c e l l w a l l s 
( D e v l i n , 1969). I t i s , t h e r e f o r e , not s u r p r i s i n g t h a t the 
amount of Ca i n ash of surface horizons appears t o be a good 
i n d i c a t o r of the p o s i t i o n s that p l a n t a s s o c i a t i o n s have on 
the edatopic g r i d . 

P l a n t a s s o c i a t i o n s k (Lodgepole Pine - K i n n i k i n n i c k -
Li c h e n ) , 5 (Black Spruce - Moss) and 8 (Black Spruce -
Sphagnum fuscum) occupy the most o l i g o t r o p h i c trophotopes 
of the edatopic g r i d . A l l three of these a s s o c i a t i o n s have 
lowest average concentrations of Ca i n surface organic hor
izons when compared to the r e s t of the p l a n t a s s o c i a t i o n s 
of the study (Table 63 and F i g . 8k). The Lodgepole 
Pine - K i n n i k i n n i c k - Lichen has an average of 10,185 ppm 
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of Ca, w h i l e the Black Spruce - Moss has an average of 6963 

ppm of Ca. The l a r g e r amount of Ca i n the Lodgepole Pine -' 
K i n n i k i n n i c k - Lichen ecosystem could be due e i t h e r to e r r o r 
from the s m a l l sample number, or more l i k e l y due to the f a c t 
that Populus tremuloides was f r e q u e n t l y present i n the com
munity. Low Ca values can be expected i n t h i s pine - l i c h e n 
ecosystem s i n c e they occur on coarse t e x t u r e d , r a p i d l y d r a i n e d , 
e a s i l y leached s o i l s . In general, a l l a s s o c i a t i o n s of the 
P i c e e t a l i a marianae have low Ca concentrations w i t h the 
exception of the Black Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnium 
a s s o c i a t i o n which was i n f l u e n c e d by minerotrophic water. 

The low value of Ca present i n the B l a c k Spruce -
Moss a s s o c i a t i o n may be a t t r i b u t e d t o the nature of the 
l i t t e r of b l a c k spruce ( i n c l u d i n g decaying wood) and the 
remains of f e a t h e r moss which together c o n t r i b u t e most of 
the biomass to the humus. In b l a c k (and white) spruce, the 
Ca content of needles appears to be p r o p o r t i o n a l to the 
amount of Ca a v a i l a b l e to the t r e e roots (Swan, 1970, 1971). 

Since black spruce i s a shallow r o o t i n g s p e c i e s , w i t h r o o t s 
concentrated i n the humus, the Ca c y c l i n g a b i l i t y of b l a c k 
spruce i s low, e s p e c i a l l y where an acid mor humus i s present. 

Average values of the s o i l p r o p e r t i e s of mor humus 
of the B l a c k Spruce - Moss a s s o c i a t i o n , found over m i n e r a l 
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s o i l s , and the moder humus from O r t h i c Gray L u v i s o l s of the 
Aspen - White Spruce a s s o c i a t i o n , are given below. (Table 6 )̂ 

B l a c k Spruce - Moss Aspen - White Spruce 
Mor Moder 

Avg. of 10 samples Avg. of 11 samples 

\ 
t h i c k n e s s 9 cm 8 cm 
pH 3.9. 5.V 

O.M. % 88.5 9 0 . 0 

T o t a l N % .98 1.55 
• C / N 55.0 35.9 
P ppm 112.0 13^.0 

Ca meq/100 gm 15 A 
. 

kh.k 

Mg meq/100 gm 1 3.^9 10.38 

K meq/100 gm 1 
j 1.88 

3.22 

CEC meq/100 gm ! 108.0 107.7 
Base S a t 0 % 21.5 

I. 
62.8 

Table 6h Mor and Moder Humus 

The mor humus e x h i b i t s a low pH, low t o t a l % N, 
a wide C/N r a t i o , low exchangeable c a t i o n s , a hi g h C . E.C, 
and a low base s a t u r a t i o n when compared t o the moder humus. 
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T h e s e p r o p e r t i e s o f t h e mor humus a r e s i m i l a r t o wha t h a s 

b e e n d e s c r i b e d e l s e v / h e r e f o r B o r e a l f o r e s t mor humus b y 

R o b e r g e , Weetman and K n o w l e s ( 1 9 7 0 ) . R o b e r g e e t a l . a d d i 

t i o n a l l y p o i n t o u t a c h a r a c t e r i s t i c l a c k o f h u m i f i c a t i o n 

and a s l o w t r e e - h u m u s n u t r i e n t c y c l i n g o f mor humus w h i c h 

i s s u g g e s t e d i n t h i s s t u d y b y t h e w i d e C /N r a t i o . 

O t h e r e c o l o g i c a l p r o p e r t i e s o f mor humus , d i s c u s s e d 

by R o b e r g e e t a l . ( 1 9 7 0 ) , i n c l u d e l i t t l e n i t r i f y i n g b a c t e r i a l 

a c t i v i t y , f u n g a l c o m p e t i t i o n f o r n u t r i e n t s , f u n g a l . p r o d u c t i o n 

o f o r g a n i c a c i d s and c h e l a t i n g a g e n t s , g r o w t h o f m o s s e s 

t h a t r e l y on a i r and t r e e d r i p f o r n u t r i e n t s and a c c u m u l a t i o n 

o f t r e e r o o t s i n t h e h u m u s . T h e s e c h a r a c t e r i s t i c s a r e 

e c o l o g i c a l l y s i g n i f i c a n t i n t h a t p r o d u c t i o n o f mor humus 

w i l l p e r p e t u a t e n u t r i e n t p o o r c o n d i t i o n s f o r t r e e g r o w t h , 

w h i c h i n t h e c a s e o f b l a c k s p r u c e , w i l l t e n d t o become 

i n d e p e n d e n t o f t h e u n d e r l y i n g m i n e r a l s u b s t r a t a . A l s o , 

o r g a n i c p r o d u c t s l e a c h e d f r o m t h e humus w i l l p r o m o t e 

d e g r a d a t i o n o f t h e m i n e r a l s o i l . T h e s e c o n d i t i o n s and 

p r o c e s s e s a p p e a r t o be p r e s e n t i n t h e F o r t N e l s o n a r e a i n 

t h e B l a c k S p r u c e - Mos s a s s o c i a t i o n . 

T a b l e 63 and F i g . 8*f show t h a t C a c o n c e n t r a t i o n s 

a r e h i g h i n t h e humus o f t h e o r d e r s P i c e e t a l i a g l a u c a e and 

L a r i c e t a l i a l a r i c i n a e . B a s i c a l l y t h e s e o r d e r s o c c u p y t h e 
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sub-eutrophic side of the edatopic g r i d . Under such n u t r i 
t i o n a l l y r i c h c o n d i t i o n s , trees such as P i c e a glauca (as 
w e l l as other v a s c u l a r p l a n t s ) w i l l c y c l e l a r g e amounts of 
Ca, provided i t i s a v a i l a b l e t o the r o o t s . This would help 
to e x p l a i n the l a r g e amount of Ca present i n the ash of 
humus derived l a r g e l y f r o m coniferous l i t t e r i n the A l l u v i a l 
(Young Terrace) White Spruce a s s o c i a t i o n . 

As discussed e a r l i e r , Populus tremuloides c y c l e s 
l a r g e amounts of Ca i n the Aspen - White Spruce a s s o c i a t i o n . 
The moder humus of t h i s a s s o c i a t i o n maintains a f a i r l y r a p i d 
n u t r i e n t turnover as i s suggested by the C/N r a t i o and pH. 
Van Cleve and Noonan (1975) have shown t h i s t o be the case 
i n aspen stands i n Alaska. 

Magnesium c l o s e l y f o l l o w s the trend f o r Ca i n the 
va r i o u s ecosystems. In v e g e t a t i o n , Mg i s a major c o n s t i t u e n t 
of c h l o r o p h y l l and a c o f a c t o r of n e a r l y a l l enzymes. D e f i 
c i e n c i e s a f f e c t almost every f a c e t of metabolism i n p l a n t s 
( E p s t e i n , 1972). I t i s t h e r e f o r e , l i k e Ca, a very important 
element t o p l a n t s and plays a somewhat s i m i l a r r o l e t o Ca 
i n s o i l s . The other elements, from the ash a n a l y s i s , are 
accumulated d i f f e r e n t l y by the d i f f e r e n t ecosystems as i s 
i n d i c a t e d i n Table 63 and F i g s . 85 and 86 and do not 
f o l l o w the patterns of Ca and Mg i n conforming to the 
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edatopic g r i d . Although K plays such r o l e s as an a c t i v a t o r 
of numerous enzymes to c o n t r o l l i n g opening and c l o s i n g of 
stomata ( E p s t e i n , 1972), i t does not f o l l o w a d i s t i n c t p a t t e r n 
on t h e edatopic g r i d . The exact r o l e s that the other elements 
pl a y i n ecosystems i s not as w e l l known as the r o l e of Ca, 
Mg, and K and w i l l not be discussed here. 

An attempt was made at u t i l i z i n g the r e s u l t s of 
ash a n a l y s i s t o group the humus i n t o n a t u r a l groups using 
a c l u s t e r i n g technique (U.B.C. C Group, H i e r a r c h i c a l 
Grouping A n a l y s i s ) documented by Lloyd and Gerbrandt (197*+). 

This program performs a grouping to determine the extent 
to which n a t u r a l groups e x i s t among a number of items. 
C l u s t e r i n g was c a r r i e d out, using s e v e r a l d i f f e r e n t s e t s 
of keys to perform the grouping. The r e s u l t s are presented 
i n Appendix E. I t i s concluded that i n t h i s study, using 
unweighted r e s u l t s from the ash a n a l y s i s to c l u s t e r humus 
i n t o groups, although i n t e r e s t i n g , d i d not s u b s t a n t i a l l y 
c o n t r i b u t e to a more meaningful understanding of the 
e c o l o g i c a l p r o p e r t i e s of humus. C o r r e l a t i o n matrices of 
the r e s u l t s of ash a n a l y s i s are a d d i t i o n a l l y presented i n 
the appendix. 
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Chapter VI 

FOREST MENSURATION 

Since s i t e q u a l i t y i s of paramount importance i n 
f o r e s t management, an attempt was made to u t i l i z e . m e n s u r a -
t i o n a l data t o q u a n t i f y an e v a l u a t i o n of s i t e . The most 
commonly used method of e v a l u a t i n g s i t e i s s i t e index, which 
i s expressed as t r e e height at a reference age. Other 
methods u t i l i z e standing volumes, mean annual increment, 
v e g e t a t i o n , s o i l s , or other environmental approaches. 

In terms of f o r e s t r y , e v a l u a t i o n of s i t e g e n e r a l l y 
i n c l u d e s an e v a l u a t i o n of p r o d u c t i v i t y . P r o d u c t i v i t y i n 
f o r e s t management u s u a l l y r e f e r s to the production of 
u t i l i z a b l e wood volumes r a t h e r than any t o t a l biomass or 
b i o l o g i c a l p r o d u c t i v i t y . I t i s i n t h i s narrow f o r e s t r y 
sense t h a t p r o d u c t i v i t y i s considered here. 

Mensurational data gathered i n t h i s study are 
expressed i n two ways; as s i t e index and as standing volume. 
There are, however, se r i o u s shortcomings inherent i n attempt-
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ing to u t i l i z e these measurements as numerical s i t e q u a l i t y 
est imators. 

S i t e Index 

When one i s measuring a parameter, used as an 
i n d i c a t o r of s i t e q u a l i t y , v a r i a t i o n s i n t h i s parameter 
should r e f l e c t v a r i a t i o n s i n s i t e q u a l i t y and not some 
extraneous f a c t o r . U n f o r t u n a t e l y , measurements of s i t e 
index o f t e n do r e f l e c t extraneous f a c t o r s . 

A d d i t i o n a l l y , some of the b a s i c assumptions of 
s i t e index curves are sometimes i n v a l i d . Jones (1969) p o i n t s 
out that many s i t e index curves are based on the f o l l o w i n g 
assumptions: (1) that height-age curves are harmonic (are 
proportioned to each other throughout the ages of the stands) 
(2) that s i t e index w i l l not change during the l i f e of the 
s tand. 

The f i r s t assumption i s often not v a l i d s i n c e 
t r e e s , w i t h the same s i t e index at age 100, may d i f f e r 
g r e a t l y i n growth r a t e s at va r i o u s ages. The height-age 
curves may d i f f e r g r e a t l y , c o i n c i d i n g only at age 100." 
In u t i l i z i n g B.C. Forest S e r v i c e height-age curves (Forest 
Club Handbook, 1971), t h i s may be a problem.since the e n t i r e 
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province i s only broken i n t o two d i v i s i o n s , Coast and I n t e r i o r . 
T h i s problem of d i f f e r e n t l y shaped height-age curves i s 
p a r t i a l l y overcome by only measuring s i t e index of tre e s 
c l o s e to reference age. Warrack and Fraser (1955) report 
t h a t , f o r some s p e c i e s , s i t e index curves of 20 or 30 year 
old stands give u n r e l i a b l e indexes. 

Another f a c t o r which a f f e c t s s i t e index i s stock
ing of stands. This i s e s p e c i a l l y a problem i n aspen and 
lodgepole pine stands (Jones, 1969) . Genetic d i f f e r e n c e s of 
species may a l s o r e s u l t i n d i f f e r e n t growth c u r v e s . Genetic 
d i f f e r e n c e s probably p l a y a very s i g n i f i c a n t r o l e i n aspen 
stands where the e n t i r e stand may be the r e s u l t of a s i n g l e 
c l o n e . This f a c t o r alone may r e s u l t i n s i g n i f i c a n t e r r o r s , 
i n judging the p r o d u c t i v i t y of a s i t e i n terms of s i t e index 
of aspen, i n the F o r t Nelson a r e a c 

F u r t h e r e r r o r s i n determining s i t e index r e s u l t 
from stand h i s t o r i e s . S i t e index should only be measured 
on even-aged stands which have never been suppressed or 
grown i n the understory. In s p i t e of a l l the shortcomings 
of determining s i t e index w i t h present methods, s i t e index i s 
s t i l l g e n e r a l l y considered the best i n d i c a t o r of s i t e c o n d i t i o n s 
i n North America (Jones, 1969)* This "best" i s probably due more 

to the s i m p l i c i t y and u s a b i l i t y of s i t e index r a t h e r than of 
i t s accuracy. 
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In t h i s study, s i t e index was determined on s e v e r a l 
of the l a r g e s t t r e e s of each species on the p l o t (heights 
were determined w i t h an abney and ages from increment cores),, 
The t r e e w i t h the greatest s i t e index was then chosen.to 
represent that species f o r the p l o t . This method allows 
the most accurate determination of s i t e index by u t i l i z i n g 
the fewest number of t r e e s . The r e s u l t s of these s i t e 
index measurements are summarized i n t a b l e 65 and f i g u r e 87. 

( I n d i v i d u a l p l o t values are presented i n the appendix). 
Again i t should be s t r e s s e d here, that these r e s u l t s are 
subject to a l l the p r e v i o u s l y mentioned l i m i t a t i o n s . They 
are, t h e r e f o r e , only considered u s e f u l to b e t t e r s u b j e c t i v e l y 
rank the p r o d u c t i v i t y of the various ecosystems and must not 
be t r e a t e d as numerical i n d i c e s of s i t e q u a l i t y . 

Standing Volume 

Standing volume may be used to give an i n d i c a t i o n 
of s i t e q u a l i t y . L i k e s i t e index, standing volume i s s u b j e c t 
to some s e r i o u s l i m i t a t i o n s f o r n u m e r i c a l l y a s s e s s i n g s i t e 
q u a l i t y . C a l c u l a t i o n s ignore m o r t a l i t y , ingrowth, and the 
r a t e of a c c r e t i o n . Standing volume i s subject t o stand 
d e n s i t y and diameter d i s t r i b u t i o n v a r i a t i o n s . A d d i t i o n a l l y , 
stand h i s t o r i e s and most of the other f a c t o r s a f f e c t i n g the 
r e l i a b i l i t y of s i t e index a l s o a f f e c t standing volume. 
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Standing volume should be u t i l i z e d only as a rough guide 
to the p r o d u c t i v i t y of s p e c i f i c s i t e s and not as a nu m e r i c a l 
i n d i c a t o r of s i t e q u a l i t y . For these reasons, no attempt 
i s made to p r o j e c t the measured standing volumes of t h i s 
study to a given reference age by using volume/age c u r v e s . 
The measurements presented here r e f e r only to the a c t u a l 
volume of wood standing on the p l o t at the time of sampling. 
These measurements are, however, very h e l p f u l f o r s u b j e c t i v e l y 
a c c e s s i n g s i t e q u a l i t y . 

Procedures 

Diameters on a l l trees over 7.9 cm (3.1") dbh 
(diameter breast h e i g h t ) were measured w i t h a diameter tape 
i n the f i e l d . Heights and ages were measured on s e l e c t e d 
sample t r e e s , using an abney and increment b o r e r . The height 
and age of at l e a s t one tree of each s p e c i e s , o c c u r r i n g on 
the p l o t , v/as determined. Enough sample t r e e s were measured 
to be able t o adequately a s s i g n the stand an age. The l a r g e s t 
t r e e s of each species were'always s e l e c t e d as sample t r e e s , 
w i t h the o c c a s i o n a l s m a l l e r t r e e being sampled. 

Volumes were c a l c u l a t e d at the F a c u l t y of F o r e s t r y , 
U n i v e r s i t y of B r i t i s h Columbia, f o r a l l t r e e s over 7.9 cm dbh, 
which occurred on the p l o t s . L o c a l height-diameter r e g r e s s i o n s 
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were c a l c u l a t e d f o r each species where enough p o i n t s were 
a v a i l a b l e . The general model used to determine the height 
diameter r e g r e s s i o n i s 

H = lf.5 +- bD + cD 2 . 
The constants b and c are determined from r e g r e s s i o n a n a l y s i s 
of heights on diameter from the sampled t r e e s . The s t a t i s t i c a l 
r e s u l t s o f . t h i s r e g r e s s i o n a n a l y s i s are presented i n Appendix G, 
S c a t t e r diagrams of the r e l a t i o n s h i p s between heights and 
diameters are a l s o presented t h e r e . 

Heights were then c a l c u l a t e d f o r each t r e e , u s i n g 
the above r e g r e s s i o n equations. This was f o l l o w e d by 
volume C a l c u l a t i o n s , using the B.C. Forest S e r v i c e Standard 
Volume Equations (Forest Club Handbook, 1971). V/here 
i n s u f f i c i e n t sample tr e e s were present to c a l c u l a t e h e i g h t -
diameter r e g r e s s i o n constants f o r a s p e c i e s , the B.C. F o r e s t 
S e r v i c e equations were used. 

Summaries of volumes, number of t r e e s / h e c t a r e , 
and b a s a l area/hectare, f o r each a s s o c i a t i o n , are presented 
i n Table 66 and F i g u r e 88. I n d i v i d u a l p l o t values f o r the 
above f e a t u r e s are presented i n Appendix F.. 

G e n e r a l l y , s i t e index and standing volumes f o l l o w 
the trends expected when the ecosystems are p r o j e c t e d on the 
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edatopic g r i d . I t i s i n t e r e s t i n g to note t h a t of a l l the 
h y g r i c ecosystems, only the eutrophic ones show high f o r e s t 
p r o d u c t i v i t y . Even though other h y g r i c ecosystems may be 
subeutrophic, t h e i r p r o d u c t i v i t y i s r e l a t i v e l y poor. This 
p a t t e r n i s c o n s i d e r a b l y d i f f e r e n t i n other b i o g e o c l i m a t i c 
zones where the cl i m a t e i s m i l d e r . The c o o l temperatures 
f o r much of the year, i n the b o r e a l zone, probably l i m i t 
b i o l o g i c a l a c t i v i t y on hygric ecosystems t o the p o i n t that 
t r e e growth i s s e v e r e l y c u r t a i l e d , even though the n u t r i e n t s 
may be present. The ecosystems r i c h e r than mesotrophic have 
the higher p r o d u c t i v i t i e s provided the s i t e s are not too wet. 

The ecosystem types are s u b j e c t i v e l y ranked accord
i n g t o f o r e s t p r o d u c t i v i t y as f o l l o w s : F l o o d p l a i n Balsam 
Poplar ± ~ F l o o d p l a i n (Young Terrace) ¥/hite Spruce > Aspen 
White Spruce ^ Tamarack B l a c k Spruce - Equisetum arvense±-
Lodgepole Pine Clubmoss ± — B l a c k Spruce - Moss ^ B l a c k 
Spruce - Equisetum s y l v a t i c u m >̂ Lodgepole Pine -
K i n n i k i n n i c k - Lichen >̂ Tamarack - Swamp B i r c h -
Menyanthes ^ B l a c k Spruce - Sphagnum fuscum £:= B l a c k 
Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnium. 



AVERAGE SITE INDEX (100 yrs) 

Based on the average of the single largest tree or each speoles for 
community type. Individual occurrences of speoles are given In the Appi Appendli. 

A s s o c i a t i o n 
Speoles 

No. of 
Measurements 

Avg. s i t e Index 
( f t . ) (•) 

Black Spruce - Salix m y r t l l l l f o U a -
Aulacomnlujn Black Spruce 2»t 7.3 

Tamarack - Stamp Birch 
l i e n v a p t h w g 

Tamarack 37 11.3 

If 

6 

Lodgepole Pine - Kinnikinnick 
lichen 

Black Spruce • 
Equisetum sylvatlcum 

Lodgepole Pine 
Aspen 
White Spruce 

Black Spruce 
Tamarack 

68 
70 
73 

20.7 
21 .3 
2 2 .3 

1 5 . ? 
12.5. 

3 

10 

lodgepole Pine 
Clubmoss 

Tamarack - Black Spruce 
Equisetum arvense 

Lodgepole Pine 
Aspen 

Black Spruce 
Tamarack 
White Spruce 

79 
78 

70 
68 
72 

2>*.l 
2 3 . 6 

2 1 . 3 
2 0 . 7 
2 1 . 9 

5 Black Spruce -
Moss 

Black Spruce 
lorlcopole Pine 
White Spruce 
Tamarack 

13 
9 
5 
3 

P 
69 
65 

15.9 19.2 21.0 19.8 

1 Aspen -
White Spruce 

Aspen 
White Spruce 
Balsam Poplar 
Lodgepole Pine 

m 
8 
2 10M 

86 

29.0 
27.1 
31.7 
26.2 

2 Floodplain (Young Terrace) -
White Spruce White Spruce 

Balsam Poplar 8 
2 

98 
90 29.9 

27.<» 

11 Floodplain Balsam -
Poplar . Balsam poplar 6 121 3 6 . 9 

Table 65 
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Average Total Oroaa Voluma, Baaal Area, and f of Traaa by Spaolas 
for traaa graatar than 3,1" (7.9cm) dbh 

(Avg. Age la for Dominant and Co-Dominant traaa)  
White 
Spruoe , Black Lodgepole 

Spruoe Pine Tamarack Subalplne Trembling 
Fi r Aspen 

Balsam 
Poplar 

Birch A l l Spaclea Total Range A l l Speclei Total Avg. 

Bleelc Spruce-Sphagnum fuscum 
5 Plots 
Avg. Age 80 Yrs 

Ft V Acre 
t trees/ Acre 
B.A. ln F t 2 / Acre 

69.7 
60.0 

M 

19.1 
6.7 
1.1 

0 

0 

0 

503.1 
370.0 
33.2 

88.8 

66.7 
5.9 

M3/ Hectare U.8 1.3 0 3"».7 6.1 

A s s o c . # 8 
I trees/ Hectare 
B.A. ln II2/ Hectare 

1U8.2 
1.1* 

16.5 
.2* 

0 

0 
913.9 
7.6 

I6U.7 

Black Spruce-
Sallx m y r t l l l l f o l i a -
Aulacomnlum 

Ft 3/ Acre 
4 trees/ Acre 

>tl.O; 
18.3 

58.5 
51.7 

10.2 
10.0 

0 

0 
335.1 
180.0 

109.7 
80,0 

6 Plots B.A. ln F t 2 / Acre 2.1 >,0 .7 0 18.7 6-8 
Avg. Age 80 yra 

M3/ Hectare 2.8 W.O .7 0 23.1 7-5 

A s s o c . # 7 
# trees/ Hectare 
B.A. ln II 2/ Hectare 

W5.3 
• 5 

127.6 
.9 

2"t.7 
.0 

0 
0 

W..6 
W.3 

197.6 
l . i . ' . ' 

Floodplain 
Alder 
U Plots 
Avg. Age 30 yra 

Ft V A c r e 

# trees/ Acre 
B.A, ln F t 2 / Acre 

M3/ Hectare 

165.0 
26,7 . 

37.8 

0 
0 
0 

0 

2188.8 
660.0 
106.6 

151.0 

5><7.2 
165.0 
26.7 

37.8 

A s s o c . # 12 
# trees/ Hectare 
B.A, ln II2/ Hectare 

^07.6 
6.1 

0 
0 

1630.2 
2W.5 

•*07.6 
6.1 

Tamarack-
Swamp Blrch-
Uenyanthes 

Ft 3/ Acre 
# trees/ Acre 

8.1 
7.5 

626.8 
305.0 

333.8 -
290.0 -

8'fO.O 
>t50.0 

6 3 M 

312.5 
<t Plots B.A. ln F t 2 / Acre .7 38.3 2>t.2 - 53.5 38.9 
Avg. Age 150 yra 

U3/ Hectare •6 W3.2 23.0 - 58.0 "»3.8 

A s s o c , # 9 
# trees/ Hectare 18.5 753.3 716.3 - 1111.5 771.9 

A s s o c , # 9 B.A. l n M2/ Hectare 8.8 5.6 - 12.3 8.9 
IT 00 

T a b l e 66 * F i g u r e s a r e r o u n d e d o f f f r o m c o m p u t e r p r i n t o u t s ( A p p e n d i x H ) t o t h e n e a r e s t • 
d e c i m a l and t h e r e f o r e may n o t e x a c t l y add a c r o s s h o r i z o n t a l l y . 



White 
Spruoe 

Black 
Spruce 

Lodgepole 
Pine Tamarack Subalplne 

F i r 
Trembling 

Aspen 
Balaam 
Poplar Birch A l l Species 

Total Hange 
A l l Species 
Total Avg. 

Lodgepole Plne-
Kinnlklnnlck-
Llchen 
•» Plota 
* Includes 
Pinus banksiana 
Avg. Age 70 yra 

Assoc. # h 

r t 3 / acre 152.0 B3.7 1226.7* 
# trees/ Acre 3 0 . 0 55 .0 155.0 

B.A. ln T t 2 / Acre 6 A 5.3 ".5.8 

V 3/ Hectare 10.5 5.8 8h.6* 
f trees/ Hectare 7W.1 135.8 382.8 

B.A. ln If 2/ Hectare 1.5 1.2 10.5 

1565.1 - 3878.1 2308.2 

80.0 280.0 - 350.0 320.0 

25.5 60.7 - 119. "* 83.1 

58."» 108.0 - 267.6 159.3 
197.6 691.6 - 86U.5 790."* 

lU.O - 27.5 19.1 

90.7 655.8 - 611"*.6 2756.2 
20.0 530.0 - 1930.0 1126.0 
"..1 . Mt.7 - 239.0 l'O.l 

Black Spruce 
Equisetum sylvaticum 
5 Plota 
Avg. Aga 110 yra 

Assoc. # 6 

F t 3 / Acre 
# trees/ Acre 
B.A. ln r t 2 / Aore 

M3/ Hectare 
# trees/ Hectare 
B.A. ln H2/ Hectare 

252W.1 

io5><.o 

131.0 

17**.2 
2 6 0 3 . * 

30.1 

31.7 

W.O 
1.2 

2.2 

9.9 
.3 

109.7 
W8.0 
6.7 

7.6 
118.6 
1.6 

Lodgepole Plne-
Clubmoaa 
5 Plots 
Avg. Age 80 yra 

Assoc. # 3 

Ft-7 Acre 
# trees/ Acre 
B.A. ln F t 2 / Aore 

H 3 / Hectare 
# trees / Hectare 
B.A. ln M2/ Hectare 

26.5 
8.0 
1.2 

1.8 
19.8 

.3 

7.8 
6.0 
.5 

.5 
,1M 
. .1 

2683.1 

576.0 

111. 1. 

185.1 

1>»22.7 

25.6 

728.8 

3 8 . 0 . 

20.W 

5 0 . 3 

9 3 . 9 

W.7 

6.3 
W9.1. 

.9 

U5.2 - 1.21.9 

1309.1 - l »767.1 

10.3 - 5 5 . 0 

79.3 

1 6 . 0 

3 . 6 

5 . 5 

39.5 

.8 

190.2 
2781.2 

32.9 

2018.1 - 5936.0 3525. 1* 

1.70.0 - 870.0 6"A .0 
105.1 - 196.7 137.2 

139.2 - 1.09.6 2!*3.2 

1160.9 - 21 1»8,9 1590.7 
2>».2 - •.5.2 .31.6 

1706.7 - 6889.3 W287.3 

570.0 - 1720.0 1062.0 
96.2 - 283.5 191.9 

117.8 • 1.75.W 295.8 

1".07.9 - 1.21.8. "t 2623.1 
2?,1 65.2 M».l 

Tamarack-
Black Spruce-
Equlaetum arvenae 
5 Plots 

; Avg. Age 100 yra 

Assoc. // 10 

r t 3 / Acre 838.7 2826.7 
t trees/ Acre 120.0 832.O 
B.A. ln F t 2 / Acre 30.3 135.0 

B3/ Heotare 57.9 195.0 
/ trees/ Heotare J96.«. 2055.0 
B.A. In at2/ Haotar* 7.0 31.0 

1.52.0 

1.8.0 

18.W 

31.2 

118 . 6 
H.2 

73.6 
W.O 
2.3 

5.1 

9.9 

• J 

9 6 . 3 

5 8 . 0 

5 . 9 

6 . 6 

l ' " 3 . 3 

Table 66 (continued) 



286 

15 

cx u 

r-i *4 

J I n O 
CJ* tO UN 

O V\ CJ 

m co cu 

00 «o CJ 
CD 5 H 

O 3 
a 

CQ CO 

*» 3 

-C OL 

IN f t t-H 
H oo ru 
* n a j H 

5 

H H rH m 

NO CO j -

H O fU 

* % 

V \ *0 CD 

O VN 

UN I A l / \ 

IT* J " C J 

s 

-G rn c i 

O NO CD 

3 g 

8 
CO *« w 

O 
O 
t o 
t o 
<3j 3 *o 

rH 

O 
O 
t o 
CO 

P . W 
"D C 
O 3 
o o •«-• o» «*» 

fi ^ 5 

o 
o 
t o 
t o 

C P-
*-t o 

n 
• a a •* 
•g a D 
o •) f-l 

CJ 
o 
t o 
t o < 

CU 
H 
ctj 

E H 



287 

CO LU 
s 3 

I o > 
o 
to 
r~ 
o 
—i 
a, 
ui _i 
OL 
5 
< 

Q 
Z 
< 
r — CO 
CO CO CO O 2 
oc o 
O rr 
LU o < rr LU > < 

+ 
I 
CD 
Q 

CO 

FLOODPLAIN BALSAM 
P O P L A R 

FlOOOPLAiN (YOUNG TERRACEI 
W H I T E S P R U C E 

A S P E N - W H I T E 

S P R U C E 

B L A C K S P R U C E 

M O S S 

T A M A R A C K - B L A C K S P R U C E -

E q u i s e t u m a r v e n s e 

L O D G E P O L E P I N E -

C L U B M O S S 

B L A C K S P R U C E -

E q u t s e t u m s y l v a t i c u m 

L O D G E P O L E P I N E -

K I N N I K I N N I C K - L I C H E N 

T A M A R A C K - S W A M P B I R C H ™ 

M e n y a n t h e s 

F L O O D P L A I N A L D E R 

B L A C K S P R U C E - S a l i . 

m y r t i l l i f o l i a - A u l a c o m n i u m 

B L A C K S P R U C E -

S p h a g n u m f u s c u m 

00 
00 

tt> 
3 



288 

C h a p t e r V I I 

SUCCESS ION 

A l t h o u g h s u c c e s s i o n a l s c h e m e s f o r b o r e a l f o r e s t s 

h a v e o f t e n b e e n s e v e r e l y c r i t i c i z e d by some s t u d e n t s o f t h e 

b o r e a l f o r e s t s , c e r t a i n t r e n d s a r e v e r y o b v i o u s . The s u c c e s 

s i o n a l p a t t e r n o f a l l u v i a l s i t e s , ' a s p r e s e n t e d i n t h e f o l l o w i n g 

d i s c u s s i o n , f o r e x a m p l e , i s t r e a t e d by t h e a u t h o r a s f a c t . 

The d i r e c t i o n a l t r e n d i n u p l a n d f o r e s t s , a l t h o u g h n o t a s 

o b v i o u s , c a n be c o n s t r u c t e d by e x a m i n i n g v e g e t a t i o n p a t t e r n s 

and d e v e l o p m e n t t r e n d s i n s o i l s . 

Much o f t h e c r i t i c i s m d i r e c t e d t o w a r d s d i s c u s s i o n s 

o f s u c c e s s i o n i n b o r e a l f o r e s t s s t e m s f r o m t h e f a c t t h a t f i r e 

( a s p o i n t e d o u t b y Kay11, 1968) i s a n i n t e g r a l p a r t o f t h e 

b o r e a l e n v i r o n m e n t . T r u e c l i m a x f o r e s t c o m m u n i t i e s a r e 

g e n e r a l l y n o t p r e s e n t due t o r e p e a t e d b u r n i n g s and t h e r e f o r e , 

t h e c l i m a x v e g e t a t i o n o f s i t e s c a n o n l y be h y p o t h e s i z e d . F o r 

t h i s r e a s o n , d i s c u s s i o n o f s u c c e s s i o n a l d e v e l o p m e n t o f v e g e t a t i o n 

s h o u l d n o t be d o n e w i t h o u t c o n s i d e r i n g s o i l s . 

I f one c o n s i d e r s t h e e c o s y s t e m as a w h o l e , t h e 

d e v e l o p m e n t o f r o u t e s t h a t e c o s y s t e m s h a v e t a k e n i n t h e p a s t , 



289 

r e g a r d l e s s of whether or not they have been burned, can be 
deduced by examining s o i l s of various ages. For example, only 
Cumulic Regosols are found on recent a l l u v i a l d e p o s i t s . 
Degraded E u t r i c B r u n i s o l s (on f i n e textured parent m a t e r i a l s ) 
or Degraded D y s t r i c B r u n i s o l s (on coarse textured m a t e r i a l s ) 
can be found on older r i v e r t e r r a c e s as i s reported b y J e f f r e y 
( 1 96 I0 f o r the lower L i a r d R i v e r . Even older t e r r a c e s support 
O r t h i c Gray L u v i s o l s which would have developed b a s i c a l l y from 
Degraded E u t r i c B r u n i s o l s . I t i s a l s o reasonable t o assume 
that as these s o i l s went through t h e i r development, the e n t i r e 
ecosystem, i n c l u d i n g i t s v e g e t a t i o n , would a l s o go through a 
corresponding s u c c e s s i o n a l development. 

Like w i s e , i f one f o l l o w s s o i l development from the 
edges of lakes which are s l o w l y being f i l l e d i n by organic 
matter, the d i r e c t i o n a l trends of organic ecosystems can be 
deduced and placed i n t o a reasonable scheme. A summary of the 
probable d i r e c t i o n a l development of upland ecosystems, along 
w i t h a d e t a i l e d d i s c u s s i o n on the development of a l l u v i a l 
ecosystems, f o l l o w s . 

F l o o d p l a i n Succession 

The development of v e g e t a t i o n on the a l l u v i a l d e p o s i t s 
along the F o r t Nelson, Muskwa, and Prophet R i v e r s produce a 
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textbook example of suc c e s s i o n . These r i v e r s have cut a t r e n c h 
approximately 100 meters deep through the F o r t Nelson lowlands. 
The v a l l e y bottoms contain recent a l l u v i a l d eposits where the 
meandering r i v e r s continuously rearrange the a l l u v i u m i n t o 
s h i f t i n g f l o o d p l a i n t e r r a c e s . Fresh a l l u v i u m i s c o n t i n u a l l y 
being added on the downstream edge of the f l o o d p l a i n t e r r a c e s 

F L O O D P L A I N D E V E L O P M E N T 

& F O R E S T S U C C E S S I O N 

F i g u r e 89 F l o o d p l a i n Development and Forest Succession 

w h i l e the upstream edge i s c o n t i n u a l l y being eroded away by 

the r i v e r s . This e f f e c t i v e l y r e s u l t s i n the downstream move

ment of these t e r r a c e s . (See F i g . 89) 
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F i g s . 90 & 91 Above, note the p o s i t i o n of the 
white spruce and balsam poplar communities on the F o r t 
Nelson R i v e r . Below, the same p a t t e r n i s e v i d e n t . The 
f l o o d p l a i n (young t e r r a c e ) i n the foreground has been 
logged. 



F l o o d i n g F o r t Nelson R i v e r 
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F i g s . 92 , 93 & 9k Log jam of t r e e s eroded from the 
f l o o d p l a i n s of the F o r t Nelson River d u r i n g the 1971 f l o o d . 
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In the F o r t Nelson area, the vegetation to f i r s t 
c o l o n i z e a recent point-bar deposit i s u s u a l l y S a l i x i n t e r i o r 
(sandbar w i l l o w ) . In these sandbar w i l l o w ecosystems, herb 
development i s minimal, g e n e r a l l y w i t h only evergreen Equisetum  
hyemale being present. 

As r i v e r s add a l l u v i u m to the sandbar w i l l o w 
ecosystems, these ecosystems become elevated above the r i v e r . 
The d e p o s i t i o n of a l l u v i u m has three important e f f e c t s on these 
s i t e s : the i n t e r n a l drainage of the s o i l s increases w i t h height 
above the r i v e r ; the period of time the s i t e s are under water 
durin g f l o o d i n g i s reduced w i t h height above the r i v e r and the 
y e a r l y amount of sediments added to. the surface decreases w i t h 
the height above the r i v e r . These e f f e c t s allow Alnus t e n u i f o l i a 
and l a t e r , Populus b a l s a m i f e r a t o invade s i t e s o r i g i n a l l y 
occupied only by S a l i x i n t e r i o r . This w i l l o w i s extremely shade 
i n t o l e r a n t and t h e r e f o r e , i s q u i c k l y e l i m i n a t e d when overtopped 
by a l d e r or balsam p o p l a r . 

The Populus b a l s a m i f e r a , which becomes e s t a b l i s h e d 
on the developing t e r r a c e s , i n i t i a l l y forms very dense stands. 
I t i s u s u a l l y only a f t e r competition has thinned out the stands 
of balsam poplar that P i c e a glauca.can become w e l l e s t a b l i s h e d 
i n the understory. A d d i t i o n a l l y , the herb and shrub l a y e r s 
can only develop a f t e r stand canopies have thinned out and only 
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a f t e r the e f f e c t s of f l o o d i n g and s i l t a t i o n become l e s s severe. 
Mosses do not t o l e r a t e f l o o d i n g or smothering by sediments 
and are t h e r e f o r e , e s s e n t i a l l y absent from the e a r l y f l o o d p l a i n 
t e r r a c e ecosystems except where they occur as epiphytes on 
t r e e s or on elevated dead wood where sedimentation i s 
minimal. Only i n the white spruce ecosystems o f the 
older and higher p o r t i o n s of the f l o o d p l a i n s do w e l l developed 
moss l a y e r s occur. In the mature F l o o d p l a i n White Spruce 
ecosystems, species d i v e r s i t y i n terms of numbers of s p e c i e s 
present, reaches a maximum w i t h a l l v e g e t a t i o n l a y e r s being 
w e l l occupied or e x p l o i t e d . In the i n i t i a l communities on 
these s i t e s (the Sandbar Willow and the F l o o d p l a i n Alder eco
systems),!^ species of v a s c u l a r p l a n t s occur i n the sample p l o t s 
of the f i r s t community type and 7 i n the second. F o r t y species 
of v a s c u l a r p l a n t s occur i n the F l o o d p l a i n Balsam Poplar eco
system w i t h the number i n c r e a s i n g to 63 i n the mature a l l u v i a l 
spruce communities. 

S o i l development i s minimal on these f l o o d p l a i n 
t e r r a c e s due to t h e i r young age. A l l s o i l s examined, w i t h 
the exception of one Rego G l e y s o l , were c l a s s i f i e d as Cumulic 
Regosols. On the lower p o r t i o n s of the t e r r a c e s , f l o o d i n g and 
sedimentation of f r e s h a l l u v i u m occurs so f r e q u e n t l y that an 
LFH h o r i z o n does not have time t o develop and t h e r e f o r e , 
r e c o g n i z a b l e buried organic l a y e r s are absent i n the s o i l 
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p r o f i l e s . These b u r i e d o r g a n i c h o r i z o n s a re c h a r a c t e r i s t i c o f 

the o l d e r and h i g h e r p o r t i o n s of the f l o o d p l a i n l a n d f o r m s w h i c h 

a r e c h a n g i n g i n t o the a l l u v i a l t e r r a c e . 

The t e x t u r e of t h e a l l u v i u m i s v a r i a b l e , b a s i c a l l y -

d e pending upon the v e l o c i t y of the r i v e r a t t h e t i m e . o f 

s e d i m e n t a t i o n , w i t h the c o a r s e r sediment l o a d b e i n g d e p o s i t e d 

a t t h e h i g h e r water v e l o c i t i e s . T h i s r e s u l t s i n a t r e n d i n 

v/hich t h e p o i n t - b a r d e p o s i t s , i n t h e a r e a of t h i s s t u d y , a r e 

c o a r s e (loamy sands and sandy l o a m s ) . The h i g h e r p o r t i o n s o f 

the a l l u v i a l t e r r a c e s tend t o be f i n e r (loams and s i l t y l o a m s ) . 

T h i s d e p o s i t i o n p a t t e r n a g r e e s w i t h o b s e r v a t i o n s made on r i v e r 

v e l o c i t y p a t t e r n s d u r i n g n o r m a l h i g h water and d u r i n g peak 

f l o o d s on the Muskwa and F o r t N e l s o n R i v e r s . 

The e v o l u t i o n and development of t h e s e f l o o d p l a i n 

ecosystems i s somewhat s i m i l a r t o what has been d e s c r i b e d by Raup 

(1935, 19^6), L a c a t e e t a l . (1958 and 1965), J e f f r e y (196lb ), 

and H o r t o n (1965) f o r t h e l o w e r Peace R i v e r and by J e f f r e y 

(196L0 f o r c o n d i t i o n s on t h e l o w e r L i a r d . One b a s i c d i f f e r e n c e , 

between t h e F o r t N e l s o n a l l u v i a l t e r r a c e s and t h o s e d e s c r i b e d 

by the above a u t h o r s , i s t h a t the F o r t N e l s o n a l l u v i a l t e r r a c e s 

a r e a l l young or t r a n s i t i o n s between f l o o d p l a i n s and t e r r a c e s . 

However, on the L i a r d and Peace R i v e r s o l d e r p o s t g l a c i a l 

t e r r a c e s a r e common. On th e s e o l d e r t e r r a c e s , f i r e p l a y s a 
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dominant r o l e i n stand establishment whereas on the recent . 
ter r a c e s of the F o r t Nelson, Muskwa, and Prophet Rivers i n the 
For t Nelson area, f i r e i s l e s s frequent. In' t h i s area, recent 
f i r e s , -which have burned hundreds of square miles of upland 
s i t e s , burned only to the edge of the f l a t v a l l e y bottoms, 
l e a v i n g the a l l u v i a l s i t e s unburned. The l a c k of f i r e s on 
these a l l u v i a l s i t e s could be due to the f a c t that seepage s i t e s 
are f r e q u e n t l y present at the base of the steep slopes l e a d i n g 
down to the r i v e r . These could e f f e c t i v e l y act as b a r r i e r s to 
the spread of f i r e s . A d d i t i o n a l l y , f o r e s t f i r e s t r a v e l more 
s l o w l y down slopes which would make the r e l a t i v e l y narrow 
v a l l e y bottoms l e s s subject to f i r e s . The meandering of the 
r i v e r s across the v a l l e y bottoms a l s o acts as a f i r e b a r r i e r 
and l i m i t s the extent of any burn. Another f a c t o r which may 
e x p l a i n the rare occurrence of f i r e on these s i t e s i s the l a r g e 
amount of exposed m i n e r a l s o i l ( s i l t from f l o o d i n g ) and l a c k of 
f u e l on the f o r e s t f l o o r . In a d d i t i o n , the d e f i n i t e p r o g r e s s i o n 
of t r e e ages, from young tr e e s near the sandbar w i l l o w ecosystems 
to older t r e e s on the upstream edges of t e r r a c e s , demonstrate 
the path of n a t u r a l succession of these ecosystems. The a c t u a l 
time span, f o r the i n i t i a t i o n of a point-bar to i t s f i n a l 
d e s t r u c t i o n through r i v e r e r o s i o n , i s g e n e r a l l y l e s s than h00 ' 
years f o r the t e r r a c e s studied i n the Fo r t Nelson R i v e r b a s i n 
( i n c l u d i n g i t s t r i b u t a r i e s ) . 
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This time span can be judged by examining the patterns 
of p l a n t community d i s t r i b u t i o n and the ages of the trees i n 
these communities. Since i n the Fort Nelson area, balsam poplar 
u s u a l l y does not s u r v i v e p a s t an age of 200 y e a r s , [ t h i s agrees 

w i t h Horten's f i n d i n g s f o r the lower Peace i n Lacate et a l . 
(1965)]? and s i n c e most of the white spruce stands were some
what even-aged and l e s s than 250 years o l d , the i n d i c a t i o n i s 
that the spruce s i t e s are l e s s than +̂50 years o l d . G e n e r a l l y , 
however, white spruce i s w e l l e s t a b l i s h e d by the time balsam 
poplar stands are 120 years o l d , t h e r e f o r e making the age of 
the older parts of the t e r r a c e l e s s than ^00 years. The order 
of magnitude of t h i s time sequence was independently supported 
by examining 19^7 a e r i a l photographs of the t e r r a c e s and com
parin g them w i t h 1967 a e r i a l photographs. Measurements, from 
the photographs of one area of a c t i v e e r o s i o n below the F o r t 
Nelson a i r p o r t , showed that the Muskwa River was eroding away 
the upstream edge of an a l l u v i a l t e r r a c e at a r a t e averaging 
approximately f i v e meters a year, which would be s u f f i c i e n t l y 
r a p i d t o destroy most of the t e r r a c e s of the area w i t h i n a *+00 

year p e r i o d . 

This p a t t e r n holds only f o r the major r i v e r s i n the 
area near F o r t Nelson, since f u r t h e r to the west, at the 
j u n c t i o n of Kledo Creek and the Muskwa Ri v e r ( p l o t 39), the 
spruce community arose from f i r e as d i d the 3 p l o t s along the 
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T e t s a R i v e r (21, 22, and 25). A d d i t i o n a l l y , c l o s e r t o t h e 

R o c k y M o u n t a i n s , s t r e a m v e l o c i t y and d e p o s i t i o n a l and e r o s i o n a l 

p a t t e r n s d i f f e r w h i c h p r o d u c e s d i f f e r e n t h i s t o r i e s f o r a l l u v i a l 

sites . 



SUCCESSIONAL TRENDS FROM ALLUVIAL DEPOSITS 
[without seepage after the Al l u v i a l (Young Terrace) 

White Spruce] 

T e r r a Nova 
Freshly deposited alluvium on a floodplain 

(circumneutral) 

F l o o d p l a i n Balsam Poplar 

A l l u v i a l (Young Terrace) White Spruce 
Cumulic Regosols 

Fine parent materials 
(without seepage) 
Eutric Brunisol 

Aspen - White Spruce 
("climatic f i r e climax") 

Gray Luvisol 

11 
F i r e 

Coarse parent materials 
|Aspen - White Spruce 

Eutric Brunisols 

Dystric Brunisols 

Black Spruce - Moss 
("climatic climax") 

Luvisols & Brunisols 

Figure 95 
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SUCCESSIONAL TRENDS FROM FLUVIO - GLACIAL DEPOSITS 
(without seepage) 

T e r r a Nova 
F l u v i o - g l a c i a l d e p o s i t s (+ a e o l i a n ) 

C i r c u m n e u t r a l Parent M a t e r i a l 

high in clay low in clay 

Eutric Brunisol 

I 

A c i d i c Parent M a t e r i a l 

low in clay 

Aspen - White 
Spruce 

Gray Luvisols 
" f i r e climax" 

Aspen - White 
Spruce 

Eutric Brunisols 
" f i r e climax" 

Dystric Brunisols 

Black Spruce - Moss 
Luvisols and Brunisols 
with acid mor humus 
"climatic climax" 

Lodgepole Pine 
- Clubmoss 
acidic Gray 

Luvisol 

F i g u r e 96 
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SUCCESSIONAL TRENDS FROM LAKES 

Lake 

(c i r c u m n e u t r a l ) 

Typhetum 

t „ 

Low moor 
Myrica gale 

Menyanthes 

Tamarack - Swamp 
B i r c h - Menyanthes 

Loosing effect of 
minerotrophic water 

\1 

Lake 

(acid) 

P i t c h e r P l a n t -
Sphagnum 

(hydric but stagnated) 

High moor 
Black Spruce - Sphagnum fuscum 

(ombrotrophic conditions) 

F i g u r e 97 
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SUCCESSIONAL TRENDS WHERE SEEPAGE WATER IS PRESENT 

T e r r a Nova 
with minerotrophic seepage waters 

Low moor c o n d i t i o n s 
with relatively fast 
moving seepage water 

Small quantity of 
slowly moving seepage water 

Good respiratory Poor respiratory 
functions functions 

Black Spruce -
Equisetum sylvaticum 

Gleyed Luvisols [Gleyed| 
Brunisols] Gleysols 

Tamarack - Swamp 
B i r c h . - Menyanthes 

Tamarack - Black 
Spruce - Equise

tum arvense 

Larger q u a n t i t y of 
slowly moving seepage 
water which i s becom

in g semistagnant 

Development of 
ombrotrophic conditions 

Black Spruce -
Sphagnum fuscum 

Black Spruce -
Salix myrtillif olia 

- Aulacomnium 

F i g u r e 98 
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SUMMARY AND CONCLUSIONS 

The prime o b j e c t i v e of t h i s study i s t o produce 
an e c o l o g i c a l c l a s s i f i c a t i o n of forested ecosystems of the 
B o r e a l White and Bl a c k Spruce B i o g e o c l i m a t i c Zone of North
eastern B r i t i s h Columbia. The c l a s s i f i c a t i o n i s d e r i v e d 
from q u a n t i t a t i v e and q u a l i t a t i v e data on v e g e t a t i o n and 
environmental f a c t o r s of the bor e a l zone. Methods u t i l i z e d 
are those of the K r a j i n a school of ecosystem c l a s s i f i c a t i o n , 
as developed and u t i l i z e d at the U n i v e r s i t y of B r i t i s h 
Columbia. No such study has been c a r r i e d out p r e v i o u s l y 
f o r the b o r e a l zone i n B r i t i s h Columbia. The main r e s u l t s 
are summarized as f o l l o w s . 

( 1 ) The study was centered i n the F o r t Nelson area 
of Northeastern B r i t i s h Columbia on the F o r t Nelson Lovz-
l a n d . This i s an area of gentle topography, which i s 
covered mostly by morainal deposits d e r i v e d from the under
l y i n g sedimentary r o c k s . The climate i s a mierothernial 
c o n t i n e n t a l b o r e a l climate (Dfc a f t e r Koppen), which i s 
s u f f i c i e n t l y severe to allo w permafrost t o develop 
f r e q u e n t l y . 

(2) A t o t a l of 95 phytogeocoenotic p l o t s were e s t 
a b l i s h e d i n t h i s study. V e g e t a t i o n i s c l a s s i f i e d i n t o 
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a s s o c i a t i o n s according to the Zurich-Mont p e l l i e r school 
of p h y t o s o c i o l o g y . Each a s s o c i a t i o n may c o n t a i n more 
than one s o i l type and t h e r e f o r e , may c o n s i s t of one 
to s e v e r a l b a s i c ecosystem types,, 

(3) The v e g e t a t i o n i s c l a s s i f i e d i n t o 6 orders, 
10 a l l i a n c e s , and 15 a s s o c i a t i o n s . A c c o m p a n y i n g s o i l s 
are c l a s s i f i e d i n t o 17 subgroups according to the Canadian 
system of s o i l c l a s s i f i c a t i o n . 

A) The order P i c e e t a l i a glaucae, which c o n s i s t 
of one a l l i a n c e and three a s s o c i a t i o n s , i n the study 
area, b a s i c a l l y occur . under mesotrophic to eutrophic 
n u t r i e n t c o n d i t i o n s and under submesic to subhygric 
moisture regimes. 

i . Aspen - White Spruce: This a s s o c i a t i o n covers 
e x t e n s i v e areas of the Fo r t Nelson Lowland, on moderately 
w e l l drained s i t e s and i s considered as the " C l i m a t i c 
f i r e climax" of the r e g i o n . I t occurs under mesotrophic 
( o c c a s i o n a l l y submesotrophic) t o subeutrophic n u t r i e n t 
c o n d i t i o n s and on submesic ( o c c a s i o n a l l y s u b x e r i c ) to 
mesic hygrotopes. In terms of f o r e s t p r o d u c t i v i t y , t h i s 
a s s o c i a t i o n i s surpassed only by a l l u v i a l communities.. i n 
t h i s a rea. I t occurs on Or t h i c Gray L u v i s o l s and Degraded 
E u t r i c and D y s t r i c B r u n i s o l s (gleyed v e r s i o n s may be 
present but are not considered h e r e ) . Three v a r i a t i o n s 
of t h i s a s s o c i a t i o n are recognized: v a r . populosum 
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t r e m u l o i d i s (aspen v a r i a n t ) , v a r . betulosum p a p y r i f e r a e 
( b i r c h v a r i a n t ) , and v a r . piceosum glaucae (white spruce 
v a r i a n t ) . 

i i . F l o o d p l a i n (Young Terrace) White Spruce: 
This a s s o c i a t i o n i s common on young a l l u v i a l t e r r a c e s 
of a l l the major r i v e r s of the region where i t forms 
an edaphic climax. S o i l s are c i r c u m n e u t r a l , w i t h high 
base s t a t u s (subeutrophic to e u t r o p h i c ) , w i t h the -moisture 
regime v a r y i n g from h y d r i c (during f l o o d s ) to mesic. 
These a l l u v i a l s i t e s probably have the highest^ f o r e s t 
p r o d u c t i v i t y of the e n t i r e Canadian b o r e a l f o r e s t . S o i l s 
are Cumulic Regosols (with one Rego G l e y s o l ) . 

i i i . Lodgepole Pine - Clubmoss: This a s s o c i a t i o n 
occurs on n e u t r a l to m i l d l y shedding topographic p o s i t i o n s 
Texture of the s o i l parent m a t e r i a l i s f i n e , w i t h heavy 
c l a y being common i n the p r o f i l e s . This f a c t o r allows 
only the surface of the s o i l to dry out, even i f the 
community occurs i n shedding p o s i t i o n s . The r e s u l t i n g 
v e g e t a t i o n , t h e r e f o r e , shows c h a r a c t e r i s t i c s of both 
x e r i c and subhygric moisture regimes. S o i l s are O r t h i c 
Gray L u v i s o l s , which have developed from a c i d i c parent 
m a t e r i a l and are judged to be n u t r i t i o n a l l y submesotrophic 
to mesotrophic. 

B) The order P i c e e t a l i a marianae c o n t a i n *+ 
a l l i a n c e s and 5 plant a s s o c i a t i o n s . Except f o r one 
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a s s o c i a t i o n , which i s under the i n f l u e n c e of minerotrophic 
ground waters, a l l the plant a s s o c i a t i o n s are judged t o be 
n u t r i t i o n a l l y mesotrophic or poorer. The f i v e p l a n t 
a s s o c i a t i o n s are as f o l l o w s . 

i . Lodgepole Pine - K i n n i k i n n i c k - Lichen: 
S i m i l a r plant associations, occupying xeric to s u b x e r i c 
moisture regimes, are found i n other zones. N u t r i t i o n a l l y , 
t h i s a s s o c i a t i o n i s judged to vary from o l i g o t r o p h i c t o 
submesic. S o i l s are Degraded D y s t r i c B r u n i s o l s , developed 
from coarse parent m a t e r i a l . 

i i . B l a c k Spruce - Moss: The B l a c k Spruce - Moss 
a s s o c i a t i o n i s considered to be the c l i m a t i c c l i m a x com
munity of the study area. T h i s • a s s o c i a t i o n occurs over 
a wide range of s o i l s , wherever a t h i c k a c i d mor humus 
has developed on the s o i l s u r f a c e . S o i l moisture regimes 
vary from submesic to subhygric, w h i l e n u t r i e n t . r e g i m e s 
vary from o l i g o t r o p h i c to mesic. S o i l s are O r t h i c Gray 
L u v i s o l s , O r t h i c E u t r i c B r u n i s o l s , Degraded D y s t r i c Brun
i s o l s , Humic E l u v i a t e d G l e y s o l s , Rego Humic G l e y s o l s , 
and one t e n t a t i v e l y i d e n t i f i e d as an O r t h i c Humo-Ferric 
Po d z o l . A l l these s o i l s produce r e l a t e d ecosystems. 

i i i . B l a c k Spruce - Equisetum s y l v a t i c u m ; This 
a s s o c i a t i o n occurs where s l o w l y moving (almost s t a g n a n t ) , 
minerotrophic water i s present i n the s o i l . Two d i s t i n c t 
environmental v a r i a t i o n s are recognized; one o c c u r r i n g 
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on Gleyed O r t h i c Gray L u v i s o l s . and the other o c c u r r i n g on 
s o i l s w i t h considerable peat development (Peaty Phases of 
Rego Humic G l e y s o l s and T e r r i c S p h a g n o - F i b r i s o l s ) . 
N u t r i t i o n a l l y , these ecosystems are from submesotrophic 
to mesotrophic, w i t h h y g r i c (to subhydric) moisture regimes. 

i v . B l ack Spruce - ' S a l i x m y r t i l l i f o l i a - Aulacomnium 
When pr o j e c t e d on the edatopic g r i d , t h i s bog a s s o c i a t i o n 
occurs on h y g r i c hygrotopes and mesotrophic t o subeutrophic 
trophotopes. I t i s under the i n f l u e n c e of minerotrophic 
water, which i s r e f l e c t e d i n both the v e g e t a t i o n and the 
s o i l s . S o i l s are c l a s s i f i e d as Rego G l e y s o l s and C r y i c 
M e s i s o l s . 

v. B l a c k Spruce - Sphagnum fuscum : The B l a c k 
Spruce - Sphagnum fuscum i s the t y p i c a l high moor bog of 
the study area and covers extensive areas. Permafrost 
i s c o n s i s t e n t l y present i n the s o i l , being i n s u l a t e d by 
peat. A l l s o i l s examined are C r y i c S p h a g n o - F i b r i s o l s . 
N u t r i t i o n a l l y , the Black Spruce - Sphagnum fuscum i s • 
o l i g o t r o p h i c ( t o submesotrophic) and occurs under a h y g r i c 
moisture regime. 

C) The L a r i c e t a l i a l a r i c i n a e are represented i n 
the F o r t Nelson area by one a l l i a n c e , w i t h two p l a n t 
as s o c i a t i o n s . 

i . Tamarack - Swamp B i r c h - Menyanthes : This 
a s s o c i a t i o n i s infrequent i n the study area. I t can be 



308 

c l a s s i f i e d as a treed f e n or a t r a n s i t i o n bog, which 
represents an advanced stage of succession away from a 
t r e e l e s s f e n . The presence of minerotrophic waters ( i n 
t h i s case r e s u l t i n g . i n a subeutrophic trophotope) are 
r e f l e c t e d i n s o i l development, as w e l l as i n v e g e t a t i o n a l 
c h a r a c t e r i s t i c s . S o i l s are Typic M e s i s o l s , w i t h h y g r i c 
to subhydric moisture .regimes. 

i i . Tamarack - Bl a c k Spruce - Equisetum arvense : 
The Tamarack - B l a c k Spruce - Equisetum arvense a s s o c i a t i o n 
i s under the strong i n f l u e n c e of r i c h minerotrophic water. 
This a s s o c i a t i o n i s f r e q u e n t l y encountered adjacent to 
s m a l l stream channels, where water movement i s s u f f i c i e n t 
to prevent s t a g n a t i o n . The n u t r i e n t regime i s estimated 
to be subeutrophic and the moisture regime to be from 
subhygric t o h y g r i c . S o i l s are Peaty Phases' of Rego Humic 
G l e y s o l s , T e r r i c M e s i s o l s , and T e r r i c Humisols. This 
i s the only a s s o c i a t i o n examined, 'where organic decomposi
t i o n i n the s o i l was s u f f i c i e n t l y r a p i d to produce a 
humisol. 

D) The P o p u l e t a l i a balsamiferae are confined t o 
f l o o d p l a i n s along the major r i v e r s of the study area. 
This order i s represented by two a l l i a n c e s and three 
p l a n t a s s o c i a t i o n s . The plant a s s o c i a t i o n s are as f o l l o w s . 

i . F l o o d p l a i n Balsam Poplar : G e n e r a l l y , t h i s 

ecosystem develops on f a i r l y recent a l l u v i a l d e p o s i t s . 
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The F l o o d p l a i n Balsam Poplar i s s u c c e s s i o n a l to the F l o o d -
p l a i n (Young Terrace) White Spruce a s s o c i a t i o n . S o i l s 
are a l l Cumulic Regosols, with eutrophic n u t r i e n t regimes. 
Hygrotopes w i l l vary w i t h the. l e v e l of the r i v e r water... 

• i i . and i i i . F l o o d p l a i n Alder and Sandbar W i l l o w : 
S i n c e both of the s e ecosystems d e v e l o p on r e c e n t p o i n t - b a r 

d e p o s i t s and go through r a p i d succession towards the 
F l o o d p l a i n Balsam Po p l a r , they are summarized together. 
S o i l s are eutrophic Cumulic Regosols, w i t h v a r i a b l e moisture 
regimes, which are u s u a l l y never d r i e r than h y g r i c . 

E) The Spiraeo - M y r i c e t a l i a g a l i s a r e r e p r e s e n t e d 

b y only one plant a s s o c i a t i o n , the Myrica gale - Menyanthes. 
This•ecosystern i s a t r e e l e s s fen whose s o i l i s a Hydric 
F e n n o - F i b r i s o l . N u t r i e n t regimes are subeutrophic t o 
eutrophic and moisture regimes are subhydric. 

• F) The Sphagno ( m a g e l l a n i c i ) - S c h e u c h z e r i e t a l i a 
p a l u s t r i s a r e again represented by only one a s s o c i a t i o n i n 
t h i s study; the P i t c h e r Plant - Sphagnum a s s o c i a t i o n . 
The P i t c h e r P l a n t - Sphagnum develops under o l i g o t r o p h i c 
to submesotrophic n u t r i e n t and subhydric moisture regimes. 
S o i l s are Hydric S p h a g n o - F i b r i s o l s . 

(U) The p r o j e c t i o n of the ecosystem u n i t s onto the 

edatopic g r i d i s a u s e f u l technique f o r showing r e l a t i o n 

ships among the ecosystem u n i t s . 
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(5) Ash a n a l y s i s was carried out'on 92 organic 
l a y e r s from the various ecosystems. Results show t h a t 
the organic matter contained an average of 2.K% Ca, which 
is indicative of the important role played by Ca i n these 
ecosystems. The average value of the Ca content of the 
p l a n t a s s o c i a t i o n s appear, to be good indicators of the 
p o s i t i o n s that the ecosystems occupy on the edatopic 
g r i d . Mg was the only other element t o f o l l o w the p a t t e r n 
of Ca. 

(6) Mor humus of the Black Spruce - Moss a s s o c i a t i o n 
was compared w i t h the moder humus of the Aspen - White 
Spruce a s s o c i a t i o n . The mor humus e x h i b i t s a low pH, 
low t o t a l % N, a wide C/N r a t i o , low exchangeable c a t i o n s , 
and a low base s a t u r a t i o n when compared to the moder 
humus. I t i s assumed that leachates, from mor humus., 
p e r c o l a t i n g , down through the s o i l , w i l l tend to degrade 
the s o i l through p o d z o l i z a t i o n . . 

(7) I t i s confirmed that e s p e c i a l l y aspen, i n the' 
Aspen - White Spruce a s s o c i a t i o n , i s l a r g e l y r e s p o n s i b l e 
f o r c y c l i n g l a r g e amounts of Ca, -which-maintains c o n d i t i o n s 
unfavourable f o r the development of mor humus. 

(8) Forest f i r e is a dominating f a c t o r i n stand 
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establishment i n the b o r e a l em rironment and promotes the 
establishment of aspen. I t i s thought that p e r i o d i c f o r e s t 
f i r e s ( i n the order of magnitude of one every 70 - 120 
years) have helped t o maintain the f i n e textured s o i l s 
of upland s i t e s i n a h i g h l y productive s t a t e . 

(9) Without f i r e , d i r e c t i o n a l trends of ecosystem 
su c c e s s i o n , p o i n t towards the development of mor humus 
w i t h b l a c k spruce stands (the t h e o r e t i c a l c l i m a t i c c l i m a x ) . 

(10) The microthermal climate l i m i t s b i o l o g i c a l 
a c t i v i t y , e s p e c i a l l y i n subhygric and wetter s i t e s . 
T his tends t o r e s u l t i n the buildup of unoecomposed 
organic matter (bog development), except i n the n u t r i t i o n 
a l l y r i c h s i t e s . 

(11) The g e n e r a l l y f i n e textured s o i l s r e t a r d v/ater 
movement to the point where seepage waters o f t e n act i n a 
s i m i l a r f a s h i o n t o stagnant water. 

(12) Due t o Ca a n d Mg r i c h p a r e n t m a t e r i a l s f r o m 

w h i c h m o s t o f t h e s o i l s a r e d e r i v e d i n t h i s r e g i o n , w h i t e 

s p r u c e ( P i c e a g l a u c a ) i s f r e q u e n t l y e s t a b l i s h e d h e r e , e s p e 

c i a l l y a f t e r f o r e s t f i r e . O n l y u n d e r s e m i - s t a g n a n t a n d 

s t a g n a n t w a t e r c o n d i t i o n s w h i c h p r o m o t e a c i d mor humus 
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d e v e l o p m e n t , t h e c l i m a t i c c l i m a x t r e e o f t h i s z o n e , b l a c k 

s p r u c e ( P i c e a m a r i a n a ) , becomes more r a p i d l y e s t a b l i s h e d , 

e v e n i n s e c o n d a r y f o r e s t s . 

T h e e c o s y s t e m c l a s s i f i c a t i o n , p r o d u c e d i n t h i s 

s t u d y , i d e n t i f i e s b a s i c e c o l o g i c a l u n i t s w h i c h a r e r e q u i r e d 

f o r p r o p e r f o r e s t management. The p r o j e c t i o n o f t h e s e u n i t s , 

o n t o t h e e d a t o p i c g r i d , w h i c h i s p a r t o f t h e e c o s y s t e m c l a s 

s i f i c a t i o n , a l l o w s t h e f u n c t i o n a l a s s e s s m e n t o f e c o s y s t e m s . 

The c l a s s i f i c a t i o n p r o v i d e s t h e b a s i c e c o l o g i c a l f r a m e w o r k 

w h i c h i s n e c e s s a r y f o r a s s e s s i n g management t e c h n i q u e s . I t 

a l s o p r o v i d e s s c i e n t i f i c d e n o m i n a t o r s f o r c o m m u n i c a t i o n b e 

t w e e n v a r i o u s r e s o u r c e m a n a g e r s f o r t h e b o r e a l f o r e s t o f t h e 

F o r t N e l s o n a r e a . 
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APPENDIX A 

C h e c k l i s t of P l a n t s 

This c h e c k l i s t includes a l l the species, appear

ing i n the v e g e t a t i o n s y n t h e s i s t a b l e s . 

V a s c u l a r p l a n t s are arranged according t o 
f a m i l i e s and bryophytes and l i c h e n s are arranged alpha
b e t i c a l l y . Nomenclature of v a s c u l a r p l a n t s i s a f t e r 
Fernald (1950), Moss (1959), Dougle (1966), Taylor (1966), 
Hulten (1968), Argus (1973), and Hitchcock and Cronquist 
(1973). 

Nomenclature of bryophytes i s a f t e r Frye and C l a r k e 
(1937-191+7), Nyholm (1956-1969), S c h o f i e l d (1968a, 1968b), 

Schuster (1966,1969), Lawton (197D, and Crum, Steere and 
Anderson (1973). 

Nomenclature of l i c h e n s i s a f t e r Thompson (1967), 

Otto and A h t i (1967), Hale (1969), and B i r d (1970). 
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C o l l e c t i o n s were made from the Trutch Mountain area (near 
M i l e 180 of the Alaska Highway) to the Tetsa R i v e r area 
( M i l e 375). C o l l e c t i o n s were'also made from the P e t i t o t 
R i v e r and Maxhamish Lake areas n o r t h and east of Fo r t 
Nelson. A l l these pla n t s are from the BWBS zone. 

Nomenclature of the p l a n t s i s according to 
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VASCULAR PLANTS 

The p l a n t s w i t h an a s t e r i s k ( * ) a r e newly r e p o r t e d f o r B r i t i s h C o l u m b i a . 

P T E R I O O P H Y T A : A N G I O S P E R M A E : 

EQUISETACEAE 

Equisetum arvense L. 
Equisetum f l u v i a t i l e L. 
Equisetum hyemale L. 
Equisetum laevigatum A.Br. 
Equisetum palustre L. 
Equisetum pratense Ehrh. 
Equisetum scirpoides Michx. 
Equisetum sylvaticum L. 
LYC0P001ACEAE 

Lycopodium annotinum L. 
Lycopodium complanatum L. 
Lycopodium obscurum L. 
POLYPOOIACEAE 

Gymnocarpium dryopteris (L.) Newm. 
Matteuccia struthiopteris (L.) Todaro 

G Y H fl 0 S P E R M A E : 

PlfiACEAE 

Abies Jasiocarpa (Hook.) Nutt. 
Larix laricina (Du Roi) K.Koch 
Picea glauca (Moench) Voss 
Picea mariana (Mill.) B.S.P. 
Pinus banksiana Lamb. 
Pinus contorta Dougl. 

APOCYNACEAE 

Apocynum androsaemifolium L. 

ARACEAE 

Calla palustris L. 

ARALIACEAE 

Aralia nudicaulis L. 
Oplopanax borridus (Sm.) Miq. 1 

BALSAM NACEAE 

Impatiens noli-tangere L. 
BETu'LACEAE 

Alnus crispa (Ait.) Pursh ssp.crispa 
Alnus crispa (Ait.) Pursh ssp.sinuata 

(Regel) Hult. 
Alnus tenuifolia Nutt. 
Betula glandulifera (Reg.) Butler 

(= Betula pumila L. var. glandulifera 
Regel) 

Betula glandulosa Michx. 
Betula papyrifera Marsh. 
Betula resinifera B r i t t . 
BORAGINACEAE 

Mertensia paniculata (Ait.) G.Don 
Lappula echinata G i l i b . 

1 
As f o r t h e g e n d e r o f t h e s p e c i e s see I n t e r n a t i o n a l code of b o t a n i c a l n o m e n c l a t u r e , 1 9 6 6 , p . 6 3 : " M o d e r n compounds 
e n d i n g 1n . . . . - p a n a x . . . . s h o u l d be m a s c u l i n e . 
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CALLlTRICHACEAE 

Callitriche palustris L. 

CAPRIFOLiACEAE 

Linnaea borealis L. var. americana 
(Forbes) Rehd. 

Lonicera dioica L. var. glaucescens 
(RydbJ Butters 

Symphoricarpos occidentalis Hook. 
Viburnum edule (Michx.) Raf. 

CARYOPHYLLACEAE 

Stellaria calycantha (Ledeb.) Bong. 
Stellaria crassifolia Ehrh. 
Stellaria longifolia Muhl. 
Stellaria longipes Goldie 
CHE MOPOD1 ACEAE 

Chenopodium album L. 
Chenopodium capitatum (L.) Aschers. 
COMPOS ITAE 

Achillea millefolium L. 
* Achillea sibirica Ledeb. 

Artemisia t i l e s i i Ledeb. 
Aster ciliolatus Lindl. 
Bidens cernua L. 
Crepis tectorum L. 
Erigeron acris L. 
Erigeron philadelphicus L. 
Hieracium canadense Michx. 
Matricaria matricarioides 

(Less.) Porter 
Petasites frigidus (L.) Fries 
Petasites hyperboreus Rydb. 
Petasites palmatus (Ait.) Gray 
Petasites sagittatus (Banks) Gray 
Senecio lugens Richards. 
Solidago canadensis L. var. 

salebrosa (Piper) M.E.Jones 

CORNACEAE 

Cornus canadensis L. 
Cornus stolonifera Michx. 
CRUCIFERAE 

Capsella bursa-pastoris (L.) Medic. 
Cardamine pratensis L. 
Rorippa islandica (Oeder) Borbas 
CYPERACEAE 

Carex aenea Fern. 
Carex aquatilis Wahlenb. 
Carex aurea Nutt. 

(CYPERACEAE - c o n t . ) 

Carex brunnescens (Pers.) Poir 
Carex canescens L. 
Carex capillaris L. 
Carex concinna R. Br. 
Carex crawfordii Fern. 
Carex deweyana' Schwein. 
Carex diandra Schrank 
Carex dioica L. 
Carex disperma Dewey 
Carex heleonastes L.f. 
Carex interior Bailey 
Carex laeviculmis Meinsh. 
Carex leptalea Wahlenb. 
Carex limosa L. 
Carex loliacea L. 
Carex media R. Br. 
Carex microglochin Wahlenb. 
Carex pauciflora Lightf. 
Carex paupercula Michx. 
Carex raymondii Calder 
Carex rostrata Stokes 
Carex tenuiflora Wahlenb. 
Carex vaginata Tausch 
Eriophorum brachyantherum Trautv. 
Eriphorum chamissonis CA. Mey. 
Eriphorum gracile Koch 
Eriphorum scheuchzeri Hoppe 
Eriophorum vaginatum L. 
Eriphorum viridi-carinatum (Engelm.) Fern. 
Rhynchospora alba (L.) Vahl. 
Scirpus microcarpus Presl 
Scirpus validus Vahl. 
DROSERACEAE 

Drosera anglica Huds. 
Drosera rotundifolia L. 
ELAEAGNACEAE 

Shepherdia canadensis (L.) Nutt. 
EMPETRACEAE 

Empetrum nigrum L. 
ERICACEAE 

Andromeda poli folia L. 
Arctostaphylos rubra (Rehder S Wils.) 

Fern. 
Arctostaphylos uva-ursi (L.) Spreng. 
Chamaedaphne calyculata (L.) Moench 
Ledum groenlandicum Oeder 
Oxycoccus palustris Pers. 
Oxycoccus microcarpus Turcz. 
Vaccinium caespitosum Michx. 
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(ERICACEAE - c o n t . ) 

Vaccinium membranaceum Dougl. 
Vaccinium myrtilloides Michx. 
Vaccinium uliginosum L. 
Vaccinium vitis-idaea L. var. minus Lodd. 
FUMARIACEAE 

Corydalis aurea Willd. 
Corydalis sempervirens (L.) Pers. 
GEHT1AMACEAE 

Gentiana amarella L. subsp. acuta 
(Michx.) Hult. 

Menyanthes trifoliata L. 
GERANIACEAE 

Geranium bicknellii Britt. 
GRAL1I flAE 

Agropyron caninum (L.) Beauv. 
Agrostis scabra Willd. 
Alopecurus aequalis Sobol. 
Arctagrostis lati folia (R. Br.) Griseb. 
Beckmannia syzigachne (Steud.) Fern. 
Bromus inermis Leyss. 
Calamagrostis canadensis (Michx.) 

Beauv. 
Calamagrostis neglecta (Ehrh.) Gaertn. 
Cinna l a t i f o l i a (Trev.) Griseb. 
Elymus innovatus Beal. 
Festuca altaica Trin. 
Glyceria pulchella (Nash) K.Schum. 
Glyceria striata (Lam.) Hitchc. 
Hordeum jubatum L. 
Oryzopsis asperifolia Michx. 
Oryzopsis pungens (Torr.) Hitchc. 
Phalaris arundinacea L. 
Phleum alpinum L. 
Poa palustris L. 
Puccinellia nuttalliana (Schult.) 

Hitchc. 
Trisetum spicatum (L.) Richt. 
GROSSULARIACEAE 

Ribes glandulosum Grauer 
Ribes hudsonianum Richards. 
Ribes lacustre (Pers.) Poir. 
Ribes oxyacanthoides L. 
Ribes triste Pall. 

HALORAGIOACEAE 

Myriophyllum spicatum L. 
Myriophyllum verticillatum L. 

HIPPURIDACEAE 

Hippuris vulgaris L. 
JUNCACEAE • 

Juncus alpinus Vill. 
Juncus bufonius L. 
Juncus castaneus Sm. 
Juncus filiformis L. 
Luzula parviflora (Ehrh.) Desv.. 
Luzula rufescens Fisch. 
Luzula wahlenbergii Rupr. 
JUNCAGINACEAE •. 

Scheuchzeria palustris L. var. 
americana Fern. 

Triglochin maritima L. 
Triglochin palustris L. 

LABIATAE. . . . 

Lycopus uniflorus Michx. 
Moldavica parviflora (Nutt.) Britt. 
Scutellaria galericulata L. 
LEGUMIMOSAE 

Astragalus canadensis L. 
Astragalus tenellus Pursh 
Lathyrus ochroleucus Hook. 
Medicago sativa L. 
Melilotus alba Desr. in Lam. 
Melilotus officinalis (L.) Lam. 
Tri folium hybridum L. 
Vicia americana Muhl. 

LEMNACEAE 

Lemna minor L. -
Lemna trisulca L. 

Spirodela polyrhiza (L.) Schleiden 

LENTIBULARi ACEAE 

Utricularia intermedia Hayne 
Utricularia minor L. 
Utricularia vulgaris L. subsp. 

macrorrhiza (Le Conte) Clausen 

LI LI ACEAE i. 

Maianthemum canadense Desf. 
Smilacina stellata (L.) Desf. 
Smilacina t r i f o l i a (L.) Desf. 

MYRICACEAE •' / . ' . ; 

Myrica gale L. 



332 

NAJADACEAE 

Potamogeton f r i e s i i Rupr. 
Potamogeton richardsonii (Bennett) 

Rydb. 
fJYMPHAEACEAE 

Nuphar variegatum Engelm. 
OMAGRACEAE 

Circaea alpina L. 
Epilobium angustifolium L. 
Epilobium leptophyllum Raf. 
Epilobium palustre L. 
Epilobium adenocaulon Haussk. 

ORCHIDACEAE 

Calypso bulbosa (L.) Oakes 
Corallorhiza trifida Chatelain 
Goodyera repens (L.) R. Br. 
Habenaria dilatata (Pursh) Hook. 
Habenaria hyperborea (L.) R. Br. 
Habenaria obtusata (Banks) Richards. 
Habenaria orbiculata (Pursh) Torr. 
Listera borealis Morong 
Listera cordata (L.) R. Br. 
Orchis rotundifolia Banks 
Spiranthes romanzoffiana Cham. & 

Schl. 
PLANTAGINACEAE 

Plant ago major L. 
POLYGONACEAE 

Polygonum amphibium L. 
Rumex occidentalis Wats. var. 

fenestratus (Greene) Le Page 
POLEMONIACEAE 

Collomia linearis Nutt. 
Polemonium acutiflorum Willd. 
PRIMULACEAE 

Dodecatheon pulchellum (Raf.) Merr. 
subsp. pauciflorum (Greene) Hult. 

Trientalis europaeal>. var. arctica 
(Fisch.) Ledeb. 

PYROLACEAE 

Moneses uniflora (L.) A. Gray 
Pyrola asarifolia Michx. 
Pyrola chlorantha Sw. 
Pyrola secunda L. 
Pyrola virens Schweigg. 

RANUNCULACEAE 

Aconitum delphinifolium DC. 
Actaea rubra (Ait.) Willd. 
Delphinium glaucum S. Wats. 
Ranunculus gmelinii DC. 

* Ranunculus lapponicus L. 
Ranunculus macounii Britt. 
Thalictrum sparsiflorum Turcz. 
ROSACEAE 

Amelanchier alnifolia Nutt. 
Fragaria bracteata Heller 
Fragaria virginiana Duchesne 
Geum allepicum Jacq. var. strictum 

(Ait.) Fern. 
Geum macrophyllum Willd. 
Potentilla norvegica L. 
Potentilla palustris (L.) Scop. 
Prunus pensylvanica L.f. 
Prunus virginiana L. 
Rosa acicularis Lindl. 
Rosa woodsii Lindl. 
Rubus acaulis Michx. 
Rubus chamaemorus L. 
Rubus pubescens Raf. 
Rubus idaeus L. var. strigosus (Michx.) 

Maxim. 
Sorbus scopulina Greene 
Spiraea betulifolia Pall. var.lucida 

(Dougl.) CL. Hitchc. 
RUBIACEAE 

Galium boreale L. 
Galium labradoricum Wieg. 

* Galium palustre L. 
Galium trifidum L. 
Galium triflorum Michx. 
SALICACEAE 

Populus balsamifera L. 
Populus tremuloides Michx. 

*Salix athabascensis Raup 
Salix arbusculoides Anderss. 
Salix barclayi Anderss. 
Salix bebbiana Sarg. 
Salix discolor Muhl. 
Salix drummondiana Barratt 
Salix glauca L. var. glauca 
Salix glauca L. var. acutifolia (Hook.) 

Schneid. 
Salix glauca L. var. villosa (Hook.) 

Anderss. 
Salix interior Rowlee 
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(SALICACEAE - c o n t . ) 

Salix lasiandra Benth. 
Salix maccalliana Rowlee 
Salix monticola Bebb. ex Coult. 
Salix myrtillifolia Anderss. 
Salix novae-angliae Anderss. (= 

S. myrtillifolia Anderss. var. 
pseudomyrsinites Ball ex Hult.) 

Salix pedicellaris Pursh var. 
hypoglauca Fernald 

Salix planifolia Pursh 
Salix pyrifolia Anderss. 
Salix rigida Muhl. [= S. mackenzieana 

(Hook.) Barratt] 
Salix scouleriana Barratt 

SAHTALACEAE 

Geocaulon lividum (Richards.) Fern. 

SARRACEH1ACEAE 

Sarracenia purpurea L. 

SAXiFRAGACEAE 

Mitella nuda L. 
*Parnassia montanensis Fern. S Rydb. 
Parnassia palustris L. var. neogaea 

Fern. 

. SCROPHULARI 

*Castilleja raupii Pennell 
Pedicularis labradorica Wirsing 

* Pedicularis macrodonta Richards. 
Pedicularis parviflora J.E. Sm. 

. SPARGAN!ACEAE 

Sparganium angustifolium Michx. 
Sparganium eurycarpum Erigelm. 
Sparganium minimum (Hartm.) Fries 

TYPHACEAE . 

Typha l a t i f o l i a L. 
UMBELLIFERAE 

* Cicuta mackenzieana Raup .. 
Slum suave Walt. 

URTICACEAE . 

Urtica gracilis Ait. 
VIOLACEAE ; 

Viola epipsila Ledeb. subsp. repens 
(Turcz.) Becker 

Viola renifolia A. Gray , 



BRYOPHYTA 

MUSCI . 

Amblystegiura serpens (Hedw.) B.S.G. 
Atrichum undulatura (Hedw.) P. Beauv. 
Aulacomnium p a l u s t r e (Hedw.) Sohwaegr. 
Brachythecium a l b i c a n s (Hedw.) B.S.G. 
Brachythecium asperrimum (C. Muell.) S u l l . 
Brachythecium c o l l i n u m ( S c h l e i c h . Ex. C. Muell.) B.S.G. 
Brachythecium curtum (Lindb.) Limpr. 
Brachythecium reflexum (Starke) B.S.G. 
Brachythecium salebrosum (V/eb. & Mohr) B.S.G. 
Brachythecium velutinum (Hedw.) B.S.G. 
Bryum pseudotriquetrum (Hedw.) Gaertn. 
C a l l i e r g i d i u m pseudostramineum (C. Muell.) Grout 
C a l l i e r g o n c o r d i f o l i u m (Hedw.) Kindb. 
C a l l i e r g o n giganteum (Schimp.) Kindb. 
C a l l i e r g o n r i c h a r d s o n i i ( M i t t ) Kindb. In vVarnst 
C a l l i e r g o n sarmentosum (Wahlenb.) Kindb. 
C a l l i e r g o n stramineum ( B r i d . ) Kindb. 
Campylium chrysophyllum ( B r i d . ) J . Lange. 
Campylium hispidulum ( B r i d . ) M i t t . 
Campylium s t e l l a t u m (Hedw.) C. Jens. 
Ceratodon purpureus (Hedw.) B r i d . 

C i n c l i d i u m stygium Sw. 



Climacium dendroides (Hedw.) Web. & Mohr 
Cratoneuron w i l l i a m s i i Grout 
Dicranum a c u t i f o l i u m (Lindb. & km.) C. Jens 
Dicranum b o n j e a n i i De. Not. Ex. L i s a 
Dicranum elongatum Schwaegr. 
Dicranum f r a g i l i f o l i u m Lindb. 
Dicranum fuscescens Turn. 
Dicranum h o w e l l i i Ren. & Card 
Dicranum montanum Hedw. 
Dicranum muehlenbeckii B.S.G. 
Dicranum polysetum Sw. 
Dicranum tauricum Sapehin. 
Dicranum undulatum B r i d . 
D i s t i c h i u m caplllaceum (Hedw.) B.S.G. 
Di t r i c h u m heteromallum (Hedw.) B r i t t . 
Drepanocladus aduncus (Hedw.) Warnst. 
Drepanocladus c a p i l l i f o l i u s (Warnst.) Warnst 
Drepanocladus exannulatus (B.S.G.) Warnst. 
Drepanocladus revolvens (Sw.) Warnst. 
Drepanocladus s e n d t n e r i (Schimp.) Warnst. 
Drepanocladus tundrae (Arn.) Loeske 
Drepanocladus uncinatus (Hedw.) Warnst. 
Drepanocladus vernicosus ( M i t t . ) Warnst. 
Eurhynchium praelongum (Hedw.) B.S.G. 
Eurhynchium pulchellum (Hedw.) Jenn. 
Herzogie11a.turfacea (Lindb.) Iwats. 



Homalothecium aeneum ( M i t t . ) Lawt. 
Homalothecium fulgescens ( M i t t . Ex C. Muell.) Lawt, 
Hylocomium splendens (Hedw.) B.S.G. 
Hypnum l i n d b e r g i i M i t t . 
Leptobryum pyriforme (B.S.G.) W i l s . 
Meesia t r i q u e t r a ( R i c h t . ) Angstr. 
M e e s i a u l i g i n o s a Hedw. 

Mnium b l y t t i i B.S.G. 
Mnium marginatum (Wita.) P. Beauv. 
Mnium spinulosum B.S.G. 
Oncophorus wahlenbergii B r i d . 
Orthotrichum speciosum Nees In Sturn 
P a l u d e l l a squarrosa (Hedw.) B r i d . 
P h i l o n o t i s fontana (Hedw.) B r i d . 
Plagiomnium c i l i a r e (C. Muell.) Koponen 
Plagiomnium cuspidatum (Hedw.) Koponen 
Plagiomnium drummondii (Bruch & Schimp.) Koponen 
Plagiomnium medium (B.S.G.) Koponen 
Plagiomnium rostratum (Schrad.) Koponen 
Plagiothecium denticulatum .(Hedw.) B.S.G. 
Plagiot h e c i u m laetum B.S.G. 
Plagiot h e c i u m p i l i f e r u m (Sw. Ex C. J . Hartm.) B.S.G. 
P l a t y d i c t y a jungermanriioides ( B r i d . ) Crum 
Pleurozium s c h r e b e r i ( B r i d . ) M i t t . 
P o h l i a cruda (Hedw.) Lindb. 
P o h l i a elongata Hedw. 
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P o h l i a nutans (Hedw.) Lindb. 
P o h l i a sphagnicola (B.S.G.) Lindb. & A r n e l l . 
Pol y t r i c h u m commune Hedw. 
Poly t r i c h u m juniperinum Hedw. 
Poly t r i c h u m s t r i c t u m Menz. Ex B r i d . 
P t i l i u m c r i s t a - c a s t r e n s i s (Hedw.) De Not. 
P y l a l s i a polyantha ( H e d w . ) B.S.G. 
Rhizomnium pseudopunctatum (Bruch & Schimp. ) Koponen 
Rhytidiadelphus t r i q u e t r u s (Hedw.) Warnst. 
Sphagnum annulatum Warnst. 
Sphagnum cap i l l a c e u m (Weiss) Schrank 
Sphagnum cuspidatura Ehrh. Ex Hoffm. 
Sphagnum fuscum (Schimp.) K l i n g g r . 
Sphagnum g i r g e n s o h n i i Russ. 
Sphagnum magellanicum B r i d . 
Sphagnum pulchrum (Lindb. Ex Braithw.) Warnst. 
Sphagnum recurvum P. Beauv. 
Sphagnum r i p a r i u m Angstr. 
Sphagnum rubellum W i l s . 
Sphagnum subfulvum S j o r s 
Sphagnum subnitens Russ. & Warnst. Ex Warnst. 
Sphagnum w a r n s t o r f i i Russ. 
Splachnum ampullaceum Hedw. 
Tet r a p h i s g e n i c u l a t a G i r g . Ex Milde 
T e t r a p h i s p e l l u c i d a Hedw. 
Timmia megapolitana Hedw. 



Tomenthypnum n i t e n s (Hedw.) Loeske 
T o r t u l a m u c r o n i f o l i a Schwaegr. 
Thuidium recognitum (Hedw.) Lindb. 
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BRYOPHYTA 

HEPATICAE 

B a r b i l o p h o z i a barbata (Schnid) Dvm. 

B a r b i l o p h o z i a h a t c h e r i (Evs.) Loeske 
B a r b i l o p h o z i a lycopodioides ( W a llr.) Loeske 
Blepharostoma t r i c h o p h y l l u m (L.) Dum. 
Calypogeia sphagnicola (Arn X Pers.) Warnst & Loeske 
Cephalozia a f f i n i s Lindb. 
Cephalozia connivens (Dicks.) Spr. 
Cephalozia macrostachya Lindb. 
Cephalozia p l e n i c e p s (Aust.) Lindb. 
Cephalozia l o i t l e s b e r g e r i S c h i f f n . 
C e p h a l o z i e l l a d i v a r i c a t a (Franc) S c h i f f n . 
C e p h a l o z i e l l a subdentata V/arnst. 
C l a d o p o d i e l l a f l u i t a n s (Nees) Spr. 
Cross oca l y x h e l l e r i a n u s V/arnst. 
Geocalyx graveolens (Schrad.) Nees 
Jame s o n i e l l a a u t u i r j i a l i s (De'Cand.) Steph. 
L e i o c o l e a rutheana (Limpr.) K. M u l l . 
L e p i d o z i a reptans (L.) Dumort. 
Lophocolea h e t e r o p h y l l a (Schrad.) Dum. 
Lophocolea minor Nees 
Lophozia a l p e s t r i s ( S c h l e i c h . ) Evans 



Lophozia ascendens (Warnst.) Schuster 
T.ophozia elongata (Dicks.) Dum 
Lophozia e x c i s a (Dicks.) Dum. 
Lophozia i n c i s a (Schrad.) Dum. ; . 
Lophozia longidens (Lindb.) Macoun 
Lophozia marchica (Nees) Steph. 
Lophozia' obtusa (Lindb.) Evans 
Lophozia porphyroleuca (Kees) S c h i f f n 
Lophozia v e n t r i c o s a (Dicks.) Dum. 
Marchantia aquatica Kees 
Marchantia polymorpha L. 
M y l i a ahomala (Hook) S.T. Gray 
O b t u s i f o l i u m obtusum (Lindb.) S . Arn. . 
Or t h o c a u l i s kunzeanus (Hubener) Buch 
P l a g i o c h i l a aspleniodes (L.) Dumort. 
P t i l i d i u m c i l i a r e (L.) Bampe 
• P t i l i d i u m pulcherrimum (V'/eber) Hompe 
R i c c a r d i a s i n u a t a (Dicks) T r e v i s 
Scapania paludosa (K. M u l l . ) K. M u l l . 
Scapania umbrosa (Schrad.) Dum. 
T r i t o m a r i a e x s e c t i f o r m i s ( B r e i d l . ) S c h i f 
T r i t o m a r i a s c i t u l a (Tayl.) Joerg. 



LICHENS 

Actinogyra muhlenbergii (Ach.) S c h o l . 
A l e c t o r i a sarmentosa (Ach.) Ach. 
C e t r a r i a c u c u l l a t a ( B e l l . ) Ach. 
C e t r a r i a ericetorum Opiz . 
C e t r a r i a i s l a n d i c a (L.) Ach. 
C e t r a r i a juniperin'a (L.) Ach. 
C e t r a r i a n i v a l i s (L.) Ach. 
C e t r a r i a p i n a s t r i (Scop.) S. Gray 
C e t r a r i a v i r i d i s Schwein • 
C l a d i n a aberrans (Abb.) Hale. & W. Culb. 
C l a d i n a a l p e s t r i s (L.) Harm. 
C l a d i n a arbuscula (Walbr.) Hale & W. Culb. 
C l a d i n a m i t i s (Sandst.) Hale & W. Culb. 
C l a d i n a pseudoevansii (Asah.) Hale & W. Culb. 
C l a d i n a r a n g i f e r i n a (L.) Harm. 
Clad onia araaurocraea ( F l o r k e ) Schaer. 
C l a d o n i a b a c i l l a r i s (Ach.) N y l . 
Cladonia b o t r y t e s . (Hag.) W i l l d . 
C l a d o n i a chlorophaea (Floerke Ex Somm.) Spren 
Cladonia c o c c i f e r a (L.) V / i l l d . 
C l adonia coniocraea ( F l o r k e ) Spreng 
Cladonia cornuta (L.) Hoffm. 
Cladonia crispat.a (Ach.) F l o t 
C l a donia deformis (L.) Hoffm. 



C l a d o n i a d i g i t a t a (L.) Hoffm. 
Cladonia f i m b r i a t a (L.) F r . 
Cladonia gonecha (Ach.) Asah. 
Cladonia g r a c i l i s (L.) W i l l d . 
C l a d o n i a g r a y i Merr. 
Cladonia m u l t i f o r m i s Merr. 
Cladonia nemoxyna (Ach.) K y i . . 
Cladonia ochrochlora F l o r k e 
Cladonia p l e u r o t a ( F l o r k e ) Schaer. 
Cl a d o n i a squamosa (Scop.) Hoffm. 
Cl a d o n i a subulata (L.) Wigg. 
Cladonia u n c i a l i s (L.) Wigg. 
Hypogymnia physodes (L.) N y l . 
Icmadophila ericetorum (L.) Zahlbr. 
Leptogium saturninum (Dicks.) K y i . 
Nephroma arcticum (L.) Torss. 
Nephroma bellum (Spreng.) Tuck. 
Nephroma helveticum (Ach.) Ach. 
Nephroma p a r i l e (Ach.) Ach. 
Nephroma resupinatum (L.) Ach. 
Parmelia s u l c a t a T a y l . • 
P e l t i g e r a aphthosa (L.) W i l l d . 
P e l t i g e r a canina (L.) W i l l d . 
P e l t i g e r a evansiana Gyel. 
P e l t i g e r a h o r i z o n t a l i s (Huds.) Baumg. 
P e l t i g e r a .leucophlebia (Nyl.) G y e l n i k 



P e l t i g e r a rr.alacea (Ach.) Funck 
P e l t i g e r a nembranacea (Ach.) K y i . 
P e l t i g e r a p o l y d a c t y l a (Neck.) H o f f m . 

P e l t i g e r a s p u r i a (Ach.) D.C. 
Stereocaulon tomentosum F r . 
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APPENDIX B 

Rock Fragments i n S o i l 

Representative samples of coarse fragments, taken 
from the s o i l samples, were i d e n t i f i e d by Gordon Richards, 
Department of Geology, U n i v e r s i t y of B r i t i s h Columbia. 
The main types of rock were c h a r a c t e r i z e d by Richards as 
f o l l o w s : 

Sandstone 
Non-calcareous, ( a l l samples). Generally f i n e 

grained, well-laminated w i t h 5-15% dark coloured fragments. 
Quartz content g e n e r a l l y high (ho-70%) thus a w e l l sorted 
sandstone. Feldspars are u s u a l l y somewhat a l t e r e d t o 
c l a y s . Mafics are u s u a l l y somewhat a l t e r e d . Angular, sub-
angular to subround, mostly subangular. There i s not too 
much v a r i a t i o n of i n d i v i d u a l samples from the above d e s c r i p t i o n . 

O r t h o q u a r t z i t e 
Over 90% and u s u a l l y over 97% pure q u a r t z , w i t h 

mafic fragments somewhat a l t e r e d . Quartz grains f i n e to 
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medium grained (up to 1 l/2mm), c l e a r glassy q u a r t z . 
Subround i n general. May be c l o s e l y associated w i t h sand
stone above (?) 

Granite 
. Medium to coarse grained B i o t i t e G r a n i t e . 

10-35^ Quartz. % B i o t i t e ( r a r e l y hornblende). Other 
i n t r u s i v e s i e . D i o r i t e , G r a n o d i o r i t e present hut not numerous. 
Subround. .. 

Carbonates 
Many pieces of very v a r i a b l e textured limestone 

and dolomite. T e x t u r e l e s s to f i n e - g r a i n e d c r y s t a l l i n e . 
Colours brown, grey, white. Some samples w i t h vugs. 
Some samples w i t h u n i d e n t i f i a b l e s h e l l fragments. Round to 
subround 0 

Chert 
Dense, hard u s u a l l y b u f f brown but a l s o b l a c k 

and.pale grey. Round t o subangular, v a r i a b l e . 

Quartz 
Pure massive c l e a r q u a r t z . Subround. 
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APPENDIX 

BOCK FRAGMENTS IN SOIL 
Identified by Gordon Richards - Dept. of Geology 0 . B . C . 

Plot Ho. 

2 

Fragment 

Dark brown sandstone 

Black chert (?) 

Shape 

Subangular 

Angular 

A l t e r a t i o n 

Unaltered 

Unaltered 

Light grey chert Hound 
Pale purple fine grained orthoquartzite Subround 
(intru s i v e ) 
Quartz-feldspar-biotite porphyry Subround 

Unaltered 

Unaltered 

S l i g h t 

White quartzlte 

Fine grained sandstone 

Dense maroon a r g i l l i t e (?) 

Angular 

Subround 

Subround 

S l i g h t 

S l i g h t 

Unaltered 

Light brown limestone Subround 

Light brown chert Subangular 
Grey quartz d i o r i t e (?) Subangular 

Light brown dolomite Round 

Pink orthoquartzite Subround 

Granite gneiss (?) Subangular 

quartz Round 

Orthoquartzite Subround 
Buff limestone with Paleozoic brachiopods Subangular 
Quartzlte Subangular 

Pink orthoquartzite Subround 
Pink medium grained orthoquartzite Subangular 

Unaltered 

Unaltered 
Unaltered 
Unaltered 

Iron oxide specks 
Unaltered 
Unaltered 

Unaltered 

Unaltered 
Unaltered 

Unaltered 

Unaltered 

10 White limestone Subangular 
Light brown well-laminated limestone Subangular 
Grey sandstone Angular 
Pink flAs-grained orthoquartzite Subround 
Light brown dolomite with c a l c i t e Subround 

Unaltered 
Unaltered 
Unaltered 
Unaltered 
Unaltered 

13 Laminated sandstone and white mica Angular Well altered 
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Plot Ho. Fragment Shape 

15 Pink b i o t i t e granite gneiss Subround 

Light brown chert Subround 

Pink granite Subangular 

Fine-grained grey gneissic d i o r i t e (?) Subangular 

Medium-grained granite Subangular 

Coarse-grained granite Subangular 

Cabbro Subangular 

Ught-grey limestone Subround 

A l t e r a t i o n 

Unaltered 

Unaltered 

S l i g h t 

Moderate 

Moderate 

Unaltered 

Unaltered 

S l i g h t 1 mm deep 

16 Aphanltlo buff-grey limestone Subangular Unaltered 

17 Orangy-brown orthoquartzlte Suhround 

Dark black dense (chert ?) Subangular 

Brown dense ( a r g l l l i t e 7) Subangular 

Medium-grained b i o t i t e acid intrusive Subround 

Granite gneiss Subround 
Light-grey well-laminated sandstone and Subround 
white mica 

Unaltered 

Unaltered 

unaltered 

S l i g h t 

Unaltered 

Partly altered 

18 quartz-mica s c h i s t (?) 

quartz 
Fine-grained quartz-phlogophlte gneiss 
and %t sulphides 

Dolomite 5% vug3 lined with c a l c i t e 

Poorly banded clean sandstone 

Dolomite-limestone 1$ vugs 

Medium-grained granodiorite (?) 

Round 

Subround 

Subround 

Subround 

Round 

. Round 

Subround 

S l i g h t 

Unaltered 

S l i g h t 

S l i g h t 

S l i g h t 

Unaltered 

Well altered 

19 Pink orthoquartzlte 
Limestone 

Aphanltic limestone 
Limestone coral Thamnopura 

&0% chance Devonian age otherwise S i l u r i a n 
(Juartz-white mica schist 
Coarse-grained b i o t i t e granite 

Quartz 
Light grey aphanltic limestone 

Subangular 

Rounded 

Subround 

Subround 

Round 

Round 

Subround 

Subround 

Unaltered 

Unaltered 

Sli g h t 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 



Fragment Shape A l t e r a t i o n 

Fine-grained sandstone 

Granite gneiss 

Pink orthoquartzite 

Quartz 

Granite gneiss 

Light-grey laminated sandstone 

Light brown limestone-dolomite 

S l i g h t l y calcareous dense, black, hard, 
(cherty mudstone ?) J# pyrite 

Light-grey banded limestone 

Angular 

Subround 

Subround 

Subround 

Subround 

Angular 

Subangular 

Subround 

Subangular 

Slight 

unaltered 

Moderate 

Unaltered 

Moderate 

Slig h t 
Unaltered 
Unaltered 

Unaltered 

Fine-grained sandstone Angular 

We11-laminated fine-grained sandstone Angular 

Poorly-laminated fine-grained sandstone Subround 

Medium-grained granite Subround 

Fine-grained sandstone . Subangular 

Well altered 

Well altered 

Partly altered 

Unaltered 

Well altered 

Medium-grained orthoquartzite with pebble Subangular 

Well-laminated sandstone Subangular 

Poorly-laminated fine-grained sandstone Subangular 

Sandstone (some white mica) Subangular 

Sandstone (some white mica) Subangular 

Fine-grained laminated sandstone Subangular 

Sandstone Subangular 
Laminated quartz r i c h sandstone with Subangular 20-30£ black horn blende (?) with quartz 
pebbles 1-2% white mica 

Unaltered 
Well altered 
Well altered 
Partly altered 
Well altered 
Slight 
S l i g h t 
S l i g h t 

Medium-grained granite Subangular 

Fine-grained well-laminated sandstone Subangular 

Sli g h t 

Well altered 

Buff quartzite 
B i o t i t e "granite" 

Subround 
Subround 

Unaltered 
Sli g h t 

Fine-grained sandstone 5% white mica Subround 

Porous fine-grained sandstone Angular 

Fine-grained sandstone Angular 

Fine-grained sandstone Subangular 

Partly altered 

Well altered 

Partly altered 

Partly altered 
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Riot Ho. Fragment Shape 

29 Buff-pink orthoquartzlte Subangular 

Sandstone Angular 

Medium-grained orthoquartzlte Subangular 

Fine-grained orthoquartzlte Subround 

Light chocolate-brown sandstons (white Subangular 
mica) 

Light-grey sandstone Subangular 

Alte r a t i o n 

Unaltered 

S l i g h t 

P artly altered 

S l i g h t 

Well altered 

P a r t l y Altered 

30 Sandstone (white mica) Subangular 

Brown, banded, fine-grained sandstone Subround 

Sandstone (much qtz) (white mica) Subround 

Sandstone (clean) Subround 

Well laminated sandstone Subround 

Partly altered 

Unaltered 

P a r t l y altered 

S l i g h t 

Moderate 

Granite 

Light brown limestone 

Medium-grained granite 

Dolomite 

Maroon orthoquartzlte 

quartz 

Very fine-grained dolomite 

Fine-grained pink orthoquartzlte 

Dense hard l i g h t brown chert 

Subround 

Subround 

Subround 

Subangular 

Subangular 

Subangular 

Subangular 

Subround 

Subround 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

35 Fine-grained grey quartzite 

Pink medium-grained granite 

Dark brown sandstone 

Fine-grained green-brown sandstone 

Pink orthoquartzlte 

Light-grey fine-grained sandstone 

Medium-grained acid igneous 

Medium-grained pink granite gneiss 

Dark black fine-grained "sandstone" 

Subround 

Angular 

Angular 

Subangular 

Subangular 

Subangular 

Subround 

Subangular 

Subround 

Unaltered 

Unaltered 

Moderate 

S l i g h t 

Unaltered 

S l i g h t 

S l i g h t 

Unaltered 

S l i g h t 

36 White fine-grained orthoquartzlte 

Granite gneiss 

Silt3tone 

Subround 

Subround 

Subangular 

Unaltered 

Unaltered 

S l i g h t 
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P-lot Ho. F-ragment 

36 " Sandstone 

Light-grey laminated sandstone 

Quartz 
Grey-brown laminated sandstone 

Shape 

Subangular 

Angular 

Subangular 

Subangular 

.Alteration 

S l i g h t 

S l i g h t 

Unaltered 

Partly altered 

37 ' Sandstone (white mica) 

Sandstone (white mica) 

Fine-grained laminated sandstone 

Subangular 
Subangular 

Subangular 

Partly altered 
Partly altered 

Very altered 

38 Orthoquartzlte 

Hornfels with granite 

Quartz 

Brown chert 

Medium-grained granite 

Brown finely-laminated limestone 

Soft porous fragmental limestone 

Subround 

Subround 

Subround 

Subround 

Subround 

Subround 

Angular 

Fe-oxide specks 
Unaltered 

Unaltered 

Unaltered 

Unaltered 

Unaltered 

Very Altered 

••O Granite 
Medium-grained granite 

Subangular 

Subangular 

Unaltered 

S l i g h t 

••5 B i o t i t e granite gheiss 
Light-grey sandstone 
Fine-grained c r y s t a l l i n e limestone-
dolomite 

B i o t i t e granite gneiss 

Subround 

Subangular 
Subround 

Subangular 

S l i g h t 
S l i g h t 
Unaltered 

Slight 

51 Fine-grained laminated sandstone Angular Well altered 

72 Light-grey laminated sandstone Subround Partly altered 

Steam
boat 
area 

Grey sandstone dark Greywache Angular Sli g h t 



APPENDIX C 
1 

Elemental A n a l y s i s of Surface Organic Horizons, Concentration--; 
i n ppm of Organic Matter i n Original'Sample 

lodgepole Pine - K i n n i k i n n i c k - Llohen 

Ca «g Ha It • Fe A l Mn 

P l o t 59 10921 1699 70 1262 8251 U186 910 

81 19023 2378 127 1902 8878 6975 3900 

82 6671 83V 62 1156 1112 2113 1512 

92 "»126 825 139 16"*2 2><76 3 1 1 1 1659 

average 1018J IW3U 99 1>»90 5179 »>096 1995 

Rang* ••126-19023 825 -2378 62-139 1156-1902 1112-8878 2113-6975 910-3900 

aapen - • h i t s Spruce 

Ca Mg Na K r e a l Itn 

P l o t 38 3UW13 3 7 7 7 117 3 1 9 6 1"»185 . 5 0 2 8 : 881 

3 29728 206>» 83 21><7 3551 2231 2"»8 

>• 19227 2218 107 2810 17353 9>*66 1962 

8 382>»8 2285 60 1510 993 1"<50 9 l V ' 

13 3 0 5 7 3 3006 89 1U82 70W7 >U56 68>. 

l 1 * 2251U 3081 132 1766 "•503 2951 379 

20 22181 2090 82 2986 2901 2133 M B 

37 ft*6 1>«57 <* 1966 "•682 • 3933 697 

uo 20231 2596 75 195>» 618U 5023 7U8 

15 19391 IV06 66 1522 17>»5 1580 113 1* 

16 1>»257 13"*2 81 1837 3187 2751 U86 

19 12593 1322 96 225U 11585 "Ao8 "•533 

?6 25800 3679 118 2 5 5 1 118'.9 6297 1108 

32 5875 6W1 77 131"t 1709 1570 171 

33 132"0 1677 72 132V 3090 185V 600 

average 21^88 2176 90 20W1 63C* 3531 998 

Bang* 5 8 7 5 - 3 8 2 1 » 8 6U1-3777 60-132 1 3 1 M 1 9 0 993-17353 l>»50 -6297 171->»533 
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APPENDIX C 
2 

Black Spruce - Egulaeturn sylvatlean 

Ca Mg Ha K Fe 11 tin 

Plot 52 17V08 1985 79 1V27 3>»12 1929 

29 3289 822 57 12V5 2566 2V80 99 

30 8832 1731 & 1088 V663 3886 876 

«*7 7030 1023 91 1*86 1662 1789 - 38 

51 16V33 .. 1786 77 929 757V . 2186 86 

Average 10598 1U69 72 1035 3975 2377 606 

Rang* 3289-17V08 822-1985 57-91 1*86-11.27 1662-V663 15"*6-3886 38-1929 

Tamarack - Black Sprue* - Equlaetms arvense 

Ca "g Ha K Fe Al Kn 

Plot 31 U0076 2"»79 125 29"» 18179 112V 273 
>4 51869 3127 163 765 9314* 7321 288V 

56 17169 1771 39 1127 966 6M. 279 

57 7015 935 V8 655 117 2V6 70 

58 12706 1753 81 885 351 "•38 61 

Average 25767 2013 91 71.5 5791 1955 713 

flange 7015-51869 935-3127 39-163 29V-1127 117-18179 2V6-732I 61-288* 

Tamarack - Swamp Birch - HenYanthes 

Plot 53 
76 

77 

78 

Average 
Rang* 

Ca 

39353 

206V9 

37887 

25616 

30876 

206V9-39353 

Mg 

2589 

2628 

3789 

2383 

28V7 

2383-3789 

Da 

279 
2V8 

209 
52 

197 
52-279 

311 

1151 

1132 

298 

723 

298-1151 

7e 

331VO 
10387 
13178 

7 1 5 

1V355 

715-331V 

Al 

1036 

383 

231 

679 

583 

231-1036 

tin 

2693 
IOIV 
1021 
119 

1212 

119-2693 



Myrica gale - Menyanthes 

Ca Ha K Fe Al Mn 

Plot 60 
61 

Average 
Range 

l>+367 
15012 

1»*689 
1"*367-15012 

'1U37 
1351 

1 3 9 V 

1 3 5 1-l ' + 3 7 

2 6 9 

2 8 0 

27k 

2 6 9 - 2 8 0 

311 
3"+0 
325 

311-3UO 

1 1 6 5 

9 3 0 7 

5 2 3 1 

1 1 6 5 - 9 3 0 7 

3 1 8 

2 6 0 

2 8 9 

2 6 0 - 3 1 8 

155 
280 

217 
155-280 

Black Spruce - S a l i x m y r t i l l i f o l i a - Aulacomnium 

Plot W* 
>*5 
88 
89 
90 
91 

Average 
Range 

Ca 

1 0 6 5 7 

I 2 3 U O 

690^7 

1 3 5 0 1 

30^77 
»*5593 

30269 
10657-690l*7 

Mg 

1**21 

9 8 7 

W568 

2 6 3 6 

3 1 9 5 

1*297 

2 8 5 1 

9 8 7 - h 5 6 8 

Na 

91 
6 2 

51 
37 
79 
8 8 

6 8 

37-91 

K 

595 
1079 
393 
87>+ 
991 
975 

818 
393-1079 

Fe 

710 
1W81 
• 0 > 3 

5 1 1 * 

1*1*1 

2 2 0 1 

1 5 8 2 

Mt l-»*li+3 

A l 

52k 

1156 
hok-7 

373 
1058 
2725 

16U7 
373-2725 

Mn 

53 
7 

329 
6k 

169 
597 

203 
7-597 

Black Spruce - Sphagnum fuscum 

Ca Mg Na K Fe A l Mn 

Pl o t 27 66^5 562 726 1125 797 20 
k6 2551 638 291 867 893 7k0 51 

Average 1*598 600 169 796 1009 768 35 
Range 2551-66W5 562-638 1*8-291 726-867 893-1125 7>*0-797 20-51 
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Lodgepole Pine - Clubross 

Ca Kg Na K Fe Al 

Plot 35 8281 1087 85 20?9 5797 5993 
55 15C83 220V 63 2761 1009V 5059 
Vl 12625 2967 130 \ ' • 35^8 18811 1V771 

V2 16581 3V91 106 ??69 9V?5 6868 
3̂ 17131 2V63 10V 2827 7780 5175 

Average 139̂0 2VV2 98 2687 10381 7573 
Range 8281-17131 1087-3V91 63-130 2029-35L8 5797-18811 5059-1V7 

Black Spruce - Moss 

Ca Mg Na K Fe A l 

Plot 1 5073 326 56 167 1812 2312 
5 6211 660 58 776 1320 10V8 

6 3158 368 125 1221 2211 2000 
9 5919 592 50 W97 355 687 
17 502V W57 78 8V9 1827 • 1197 

?3 2912 915 53 715 2163 3586 
36 V906 V91 V8 892 . 178V 1525 
5V 12600 30̂5 78 1501 10815 V861 
10 2W930 2V51 88 938 5916 V902 
18 V555 759 6V 1367 197V 1685 
2V 2970 535 VV 78V 1069 1188 
79 5302 1022 71 1765 .I26V9 6362 

Average 6963 968 68 956 3658 2613 
Range 2912-2V930 326-30V5 W-125 167-1765 355-126V9 687-636: 

Floodplain (Young Terrace) 7/hite Spruce 

Ca Kg Na K Fe A l 

Plot 80 32159 2688 67 893 3V56 15V6 
39 23578 1572 101 1315 21V3 15V3 

25 26207 2*406 66 1177 3351 2V75 

21 31526 V586 80 1318 V356 2^07 

Average 28367 2813 78 1326 3326 1993 
fiance 23578-32159 3572-V586 66-101 893-^338 ?1V3-V356 15^3-2^7 



APPENDIX D 
1 

C o r r e l a t i o n Matrices on Results from 
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TATT 

Ash An a l y s i s 

V4r U RLf SYMBOL MEAN STi KCA°C MIMHUF MAXIMUM COEFFICIENT OF 
06VUTICN VARIATION 

X 1 
X 2 
X 2 

CA 
KG 
KA 

C.597945P+C2 
0.S53516C401 
C .4 38*620 + 00 

0. 16E* 77F+02 
0.2f l - t 3 c * 0 l 
0.5<=COf CF«00 

O.lclOOOE+02 
0.1500CCE + C1 
O.1G0O0CE+C0 

0.85<VOOOE + 02 
C. 163CC0E+02 
C.4eCCC0E+Cl 

28.18 
3B.48 . . 
134.58 

X 4 
X 5 
X 6 

K 
FE 
AL 

C.43-35160 + 01 
C.177365 C + 02 
C.928132D+C1 

C.3555C45+C1 
0 . 1 0 J C r 7 E + 0 2 
0.72327CF+01 

C.2101CCE+CC 
C.120CCCE+C1 
C.4COO0CE+O0 

C.K^GOOE+02 
C.462C0OE+C2 
0.245000E+02 

82.00 
61.50 
77.93 

X 7 0. l t 7JJ02C + 01 0.24CC55E+C1 0.0 C. 1230005+02 127.82 
ELEMr NTS IN * YIELD CF ELEMENTS 

COVA^nKCE MATRIX - CORRECTED SUMS OF SOL/RES AMD FPCOUCTS 
ROW X 1 0* 

0.2554620+05 
ROW X 2 MG 

C. JB2<.e9D+03 0.569127D+03 
*CV. X 3 NA 

-0.2163410+03 C.4t316SD+Ci : 0.313354P+C2 
RCW X 4 K 

-C.3C27C4D+C4 C.2037570 + 03 0.104169D+02 0.U3745C+04 
RCW X 5 FE 
-C.12215F.D+05 -C.121006C+04 0.111953C+02 -C.475437D+02 C.1C71C4D+05 

ROW X 6 AL 
; -C. E94915.0+0'. -C.9721090+02 0.3-OtJ30+02 C. 13272SD + C4 C.237783D+04 C.4703060+04 

ROW X 7 MN 
-C.17C2760+04 -C.r26693D+0i 0.32fc69lC+«l C.312480C+03 C.3732060+03 0.5E5F32C+C3 C.516636D+C3 

o 

a 

ELEMENTS IN * YIELO OF ELEMENTS 

CORRELATION MATRIX 

ROW X I CA 
1.00000 

RCW X 2 KG 
0.15 276 l.CCCCC 

ROW X 3 NA 
-Q.2*,1E0 0.34t83 i .ooooa 

RCW X * 
-0.56155 

K 
0.2S330 0.-7892 l.CCCOO 

RCW X 5 FE 
0.01932 -CC1362 l.COOOO -0.73E51 -0.49012 0.01932 -CC1362 l.COOOO 

ROW X 6 AL 
-0.81601 -C.C5939 0.08869 C.57356 0.33485 1 .00000 

ROW X 7 
-0.46780 

MN 
-0.17057 0.02576 C.40564 0.15835 C.37490 l.COOCO * 
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Ash Analysis 
NLMPI ( CF OBSEPVATICNS 91 

VAFIABL? SYMETL M L A N STAKCABC MINIMUM MAXIMUM CCEFFICIENT OF 
DEVIATICN VAR1 AT ION 

X 1 

X 2 
X i 

CA 
KG 
NA 

0.177jJ0n + C5 0.125 - .51M05 0 .22C.2CGE + C4 
C. lt«<,59D + C4 0.879"; 15E+03 t . 133vCCE + C3 
C.7t20rt? C + 02 0 .*92<-65E+02 C . 29C0CCE+ C2 

C . U S S T O E + C ; 
C . 3 3 3 1 0 0 E + 0 4 
C.iS0CCCc+C3 

TC .95 
5 3 . 3 5 
L3. 31 

X A 
X 5 
X 6 

K 
FE 
AL 

C . " 5 e i 4 3 n + C3 0.547t94E+03 0 .113uOOE+ C3 
0 .1039 3 4 C + C4 0.509377F+04 i , . 1C9>,CCE + C3 
0 . 2 U i l i C + 04 0 .16<)°02E «0« 0.U4LCCE+C3 

0.24v,.OOE+04 
C. 321 4405 + 05 
C.7505C0E+C4 

bb.62 
1 0 1 . 0 7 
78.44 

X 7 
I: 
1 

MN C.6Cc25D + C2 0.523556F+C3 C.oCOCOOE+Cl G . 2 0 7 aOOc + O* 1 1 3 . t t 

EL EKE NTS IN PPM OF OVEN DRItO MATERIAL 

CCVAPIANCE MATRIX - CCKRECTEC SUMS OF SQUARES AND PRCDUCTS 

RCW X 1 
0. 1420930 + 11 

CA 

ROW X 2 
O.f 265 180+09 

RCW X 2 

MG 
C .4 94610D + 0E 

NA 
-C.f2<il9<iD+C7 

RCW X 4 
- 0.?39t SbD+t9 

- C . 4 1 t U l D + 0* C209495D+06 
K 
-C.5765 1 i i C • 07 - 0 ,2t ic 97D+06 0 .2 . £9972C + 0£! 

RCW X 5 • 
0 . 1 8 0 1 54C + 10 

RCW X ft 

FE 
0.404132D+0E 0.3591i8D*C7 • - C . 4 383C3D+06 C.233519D + 10 

AL 
C . 3 . ; 3<.COO + C9 

RCW X 7 
C.iZ 14720+C8 

C.21C2fc3D + C£ -C.190C92D+C7 0.245596C+0e C .201*03L"+09 
MN 

C.5C33B30+C7 0.189172036 0.103507C+0e C.526317D+0e 

0.2i9799C+C9 

C . 2 1 2 ? K C + C t C.2467C0D+08 

* ELEMENTS IN PPM OF CVEN DRIED MATERIAL -
CCf RELATION MATRIX • 

RCW X 1 
l . c r c c o 

CA RCW X 1 
l . c r c c o 

CA 

RCW X 2 
c.e3i«;5 

RCW X 3 

MG 
l . C C C L C 

NA 

RCW X 2 
c.e3i«;5 

RCW X 3 

MG 
l . C C C L C 

NA 
- 0 . 1 K U 

ROW X 4 
-0.3f h'J4 

-0 .10929 1 .00000 
K V 

- 0 . 1 K U 
ROW X 4 
-0.3f h'J4 - 0 . 1 3 3 5 9 - C . 1 1 1 8 5 l .CCCOO 
RCW X s 

C.31275 
RCW X <> 

Ft 
0 . 1 0 0 J 2 0 . 16237 - 0 . 1 7 * 5 6 1 .00000 

AL • 

RCW X s 
C.31275 

RCW X <> 

Ft 
0 . 1 0 0 J 2 0 . 16237 - 0 . 1 7 * 5 6 1 .00000 

AL • 
0.1*393 

ROW X 1 
0.07 119 

0 .23097 -0 . 25767 0 .29325 0 . 2 5 9 2 2 1 .00000 
MN 

0.1216C C.08321 C .4C1C7 0 .21928 C.39219 

0.1*393 
ROW X 1 

0.07 119 

0 .23097 -0 . 25767 0 .29325 0 . 2 5 9 2 2 1 .00000 
MN 

0.1216C C.08321 C .4C1C7 0 .21928 C.39219 l . c c o c o 

http://2F6.CtFA.Cl
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•AQE 1 

<4Ft2,3) 

^lUMBER-Oft-OSSER UA-T-I0N3 V-

-VAR1A8LE— -4YMB0L- —HEAN- -3T-AN0ARD-
DEVIATION 

JtJJiLIHUH- -MAXIMU*- -COEPFICIENT-OF-
VARIATION 

X 1 
X 2 
-X 1 

Kl 
K2 

-KJ-
Ka 

0.1S76S90+01 
0.1053560+04 
~0-,I9aHJ0*0S_ 
0,43)5160+01 

0.125585E+01 
0.792500E+03 
_0,54769aE+01-
0.355504E+01 

o;o 
0,121000E»05 

_l,4.13000E + 03~-
o.aoooooe+oo 

0,562000E*Ol 
0,354800E*04 

—O,2«59OOE+O4. 
0.144000E+02 

91,23 
75,22 
-68,62-
82,00 

COVARIANCC MATRIX • CORRECTED SUMS OF SQUARES ANO PROOUCTS 
. « 1 ROM X 1 

-4̂ 4.4-l»-44&*0i-ROH X 2 K2 
O',7l53090 + 03 0.5652510 + 08 

-ROW X-J KJ 
0,5493830*05 0.3717070+08 

ROW X 4 K4 
»V27-75M&*0-3 aU26»580*46-

0,2699720+08 
0 ,1137-a50*04-

CORRELATION MATRIX 
ROB X I Kl 

U M 1 M : 
ROW X 2 

0,79857 
ROW .X-3-. 

K2 
1,00000 

0,69748 0.95153 
ROW X 4 K4 
4 , 690A4 0̂ -5 0070-

1,00000 

-0̂ 626-38- 1.00000. 

K l - exchangeable K 

K i n ppm of organic matter i n o r i g i n a l sample 

K 3 " K i n ppm of oven d r i e d m a t e r i a l 
. J 

Ki - K i n & v i e l d of elements 

2> 
H 

W 
n 
X 
o 

CO 
CO 



JASE 
C4P12,3> 

_ Mu*8E*-W-CBSE«WAT-I0NS- - 4 4 -

-MtAN- STASDARP 
DEVIATION 

MINIMUM -MAXIMUM COEJTJCIEN-T—Of-
VARIATION 

X t 
X 2 

MGt 
MG2 
-HC-S-

X 4 MG4 

0,4133080*01 
0,2226960*04 
-0,U«6S90*<W~ 
0,6535160*01 

0,440701E*01 
0,ta3101E*0« 
-a,««5V5E+03 
0.251468E*01 

0,175000E*01 
0,368000E*03 
" 3jaOOOE*03-
0,t30000E*01 

0,197500E*02 
O.6129O0E+04 
-arJ851O0E*Oft— 
0,163000E*02 

48,25 
64,26 
-53,35-
36,48 

COVARIANCE MATRIX • CORRECTED SUMS OF SQUARES AND PRODUCTS 

RO* X 1 MQ1 
0 1717950*04 

CORRELATION 

RO« .X S 
([ ̂ QOOOfl 

MATRIX 

M51 

COVARIANCE MATRIX • CORRECTED SUMS OF SQUARES AND PRODUCTS 

RO* X 1 MQ1 
0 1717950*04 

CORRELATION 

RO« .X S 
([ ̂ QOOOfl 

MATRIX 

M51 
ROW X 2 MG2 

0',473550D*06 0,1843000*09 
ROW y 1 UG3 

ROW X 2 
0,83433 

ROW X 3 
MG2 

1,00000 
"G3 

0,3304270*06 V . 1058510*09 0.6946100*08 0,94829 0,93554 1,00000 
ROW X 4 

0,lt4»14R*A3-
HG4 

l«23060«OS —0-»i651 
MG4 

*r04-«2-J- 0,04672 1,00000 

Mg^ - Exchangeable Mg 
Mg 2 - Mg i n ppm of organic matter i n o r i g i n a l sample 
Mg^ - Mg i n ppm of oven d r i e d m a t e r i a l 
Mgj - Mg i n % y i e l d , of elements 



<4Pt2,3) 

-NUMBER OP 083ERVAWN3 94-

PA8E 

_ S * M 8 O L - - M E A N - MINIMUM 
DEVIATION 

-MAXIMI O E f « C I E N . T - O r -
VARIATION 

X 1 
X 2 

- X I -
X 4 

NAl 
NA2 

-NAJ-
NA4 

0.2143960*00 
0,9686810+02 
-ftr762088O*02-
0,4384620+00 

0.183UOE+00 
0,55425tE*02 
-0,»82fl65E*O2-
0.S90O60E+OO. 

0,0 
0.350000E+02 

_ara9oaooE*02-
0,100000E*00 

0.870000E+00 
0,291000E*03 
-0.280000E+03— 
0,4800002+01 

.85.41 
57,22 

-63.31-
134.58 

COVARIANCC MATRIX • CORRECTED 3UH3 OF SQUARES AND PRODUCTS 

ROM X I NAl 
0,3017640*0-1 

ROW X 2 NA2 
0,7210030*03 0,2764740*06 

-ROM X-3 —WAV-
0',692056D + 03 0'.22492lD+06 

ROW X 4 NA4 
O^WJIft-10*04 O-rt4687e0 

0,2094950*06 

146A-570-+44- 0,3131540+02 

CORRELATION MATRIX 

ROt! .X I NAl 
t ,00000 

ROW X 2 
0,78936 

-ROM—X-3— 
0,87040 

ROW X 4 
0^5*7-34-

NA2 
1,00000 

NAS-
0,93458 

NA4 
-0^990-t-

1,00000 

-0,*4&12- 1,00000-
H - l 

X 

Na-j_ - Exchangeable Na 
Na 2 - Na i n ppm of organic matter i n o r i g i n a l sample 
Na^ - Na i n ppm of oven d r i e d m a t e r i a l • 
Nar - Na i n % y i e l d of elements . 

U J 
ON o 



(«Fl2,3) 

NUMBER. OP—OBSER-VAT-TON3 9-t 

-VARIA8LE- —SV-MBOL- -MEAN- -ST ANDARD— 
DEVIATION 

..MAXIMUH -COEFFICIENT 0F-
VARIATION 

X t 
X 2 

X 4 

CA1 0,4304950+02 
CA2 0.2418690 + 05 
-CA3 0 17709 0 0 * OS.. 
CA4 0.597945D+02 

0.214210E+02 
0.1976B9E+05 
-O-.-l 25651 E+-0-S-
0,168477E+02 

0„750000E+01 
0.230900E+04 
•JL..22 6200 E-* 04-
0.161000E+02 

0.8B7500E+02 49,76 
0.833710E+05 81,73 
-0.-515970E + 05 7 0.95-
0.859000E+02 28.1B 

COVARIANCE MATRIX - CORRECTED 3UM3 OF SQUARES AND PRODUCTS 

ROW X I CA1 
o', 4 129750 + 05 : ' 

ROW X 2 CA2 
0.3312520 + 08 0'.3517270 + 1 1 

-ROW-X 3 CA3 
0.2262270+08 0'.21375flD+l 1 0.1420930+11 

ROW X 4 CA4 
0'« C199050 + 05 0Vl 566290+08 D r H W W W f 

CORRELATION MATRIX 

CA1 ROW X 1 
1,0000-0 

ROW X 2 
0,86915 

_.ROW-—X_3-
0,93389 

ROW X 4 
0,6X746-

CA2 
1,00000 

CA3-
0,95617 

CA4 
-0^52253-

00 

1,00000 

-0-,AS3fi-t- -i.0000fl| 

C a i - Exchangeable Ca 
Ca 2' - Ca in ppm of organic matter in original sample 

"Ca^" ~ Ca'TrTppm of oven dried "material 

Ca^ - Ca in % yield of elements 
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APPENDIX E 

C l u s t e r A n a l y s i s 

T h e f o l l o w i n g d e n d r o g r a m s a r e t h e r e s u l t s o f 

a c l u s t e r i n g ( U . B . C . C G r o u p , H i e r a r c h i c a l G r o u p i n g A n a l y 

s i s ) w h i c h d e t e r m i n e s t h e e x t e n t to w h i c h n a t u r a l g r o u p s 

e x i s t among a number o f i t e m s . [ d o c u m e n t e d by L l o y d and 

G e r b r a n d t (1 9 7 4 ) ] . 

T h e d e n d r o g r a m on page 363 u s e s t h e r e s u l t s o f 

a s h a n a l y s i s as k e y s , w i t h e a c h key h a v i n g e q u a l w e i g h t . 

The k e y s a r e C a , Mg , N a , K, F e , A l , Mn. T h e s e k e y s a r e 

f r o m t h e e l e m e n t a l a n a l y s i s o f s u r f a c e o r g a n i c h o r i z o n s . 

The s e c o n d d e n d r o g r a m on page 364 u s e s p H , C / N , and b a s e 

s a t u r a t i o n f r o m s u r f a c e o r g a n i c l a y e r s as k e y s . 

The c l u s t e r i n g u s i n g 7 e l e m e n t a l k e y s ( p a g e 363 ) 

p r o d u c e d f o u r l a r g e g r o u p s w h i c h o n l y p a r t l y c o n f o r m e d t o 

t h e e c o s y s t e m c l a s s i f i c a t i o n d e v e l o p e d i n t h i s s t u d y . O f 

t h e f o u r g r o u p s d i s t i n g u i s h e d f r o m t h e c l u s t e r i n g , one 

( g r o u p a) i s c o m p o s e d m a i n l y o f s a m p l e s f r o m p l o t s w h i c h o c 

c u p y t h e e u t r o p h i c s i d e o f t h e e d a t o p i c g r i d . A s e c o n d g r o u p 
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(b) i s m a i n l y c o m p o s e d o f s a m p l e s f r o m e c o s y s t e m s on t h e o l i g o 

t r o p h i c s i d e o f t h e e d a t o p i c g r i d . The r e m a i n i n g two g r o u p s 

(c and d) a r e c o m p o s e d m a i n l y o f s a m p l e s f r o m m e s o t r o p h i c o r 

r i c h e r e c o s y s t e m s . 

The s e c o n d d e n d r o g r a m ( p a g e 364) w h i c h u s e s p H , C / N , 

and b a s e s a t u r a t i o n as k e y s i l l u s t r a t e s t h r e e ma in g r o u p s . 

The f i r s t g r o u p (a ) i s c o m p o s e d m a i n l y o f s a m p l e s f r o m o l i g o 

t r o p h i c e c o s y s t e m s and f r o m mor humus. T h i s g r o u p c h a r a c t e r 

i s t i c a l l y has a low p H , w i d e C / N r a t i o and low b a s e s a t u r a t i o n 

The r e m a i n i n g two g r o u p s (b and c ) a r e f r o m e c o s y s t e m s o f h i g h 

e r n u t r i e n t s t a t u s . 

A l t h o u g h t h e c l u s t e r i n g o f d a t a f r o m o r g a n i c m a t t e r 

a n a l y s i s d o e s n o t p r o d u c e g r o u p s w h i c h c l o s e l y c o n f o r m t o t h e 

e c o s y s t e m c l a s s i f i c a t i o n , t h e t e c h n i q u e d i d o r g a n i z e i n f o r m a 

t i o n w h i c h i n d i c a t e d t r e n d s i n t h e d a t a s e t . 

The c l u s t e r i n g , b a s e d on t h e r e s u l t s o f bog w a t e r 

a n a l y s i s ( p a g e 408 and 4 0 9 ) , p r o d u c e d g r o u p s w h i c h c o n f o r m e d 

c l o s e l y t o t h e e c o s y s t e m c l a s s i f i c a t i o n . T h i s i n d i c a t e s t h a t 

t h e m e a s u r e m e n t s t a k e n on t h e bog w a t e r s a c c u r a t e l y r e f l e c t 

t h e a c t u a l n u t r i e n t s t a t u s o f t h e e c o s y s t e m s . 
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IT EMS CROUPEC 1 22 12 2 3 45 61 55 1 60 44 10 33 15 46 37 48 
. 21 4 18 62 26 9 58 19 8 6 11 52 31 27 «-2 57 

STEP I j Ef«CK 39 40 17 5 28 16 43 32 53 38 30 51 36 59 34 
1 J 24 29 5 6 2 2 0 54 41 25 49 7 14 47 35 50 

> I 7 33 .CC82oHt> • ^ISjI'.Jlt.S^jJpjLjL^^ 
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APPENDIX F 

S i t e Index at 100 years from the s i n g l e l a r g e s t t r e e 
of each species on a p l o t (suppressed trees ignored) 

Black Spruce - S a l i x M y r t i l l i f o l i a - Aulacomnium 

P l o t No. Uk 88 89 90 91 Avg. 

P i c e a mariana 9 10 7 5. 5 7 
Picea glauca 1>+ lk 

Populus balsamifera 11 11 

Tamarack - Swamp B i r c h - Menyanthes 

P l o t No, 53 76 77 78 ' A v g o 

L a r i x l a r i c i n a 12 • 10 13 11 11 



Lodgepole Pine - K i n n i k i n n i c k - Lichen 

P l o t No. 59 81 82 • 92 Avg. 

Lodgepole Pine 22 19 21 22 21 

Black Spruce - Equisetum s y l v a t i c u m 

P l o t No. 52 29 30 k? 51 . Avg. 

Pic e a mariana 13 20 20 12 12 15 

L a r i x l a r i c i n a 15 11 11 13 

Pinus contorta 19 



Lodgepole Pine - Clubmoss 

P l o t No. 35 55 kl k2 L>3 Avg. 

Pinus contorta 26 26 22 20 25 2k 

Populus tremuloides 27 27 17 .2k 2k 

Tamarack - Black Spruce - Equisetum arvense 

P l o t No. 31 k8 56 57 58 Avg. 

P i c e a mariana 2k 2k 22 16 20 21 
L a r i x l a r i c i n a 19 23 21 21 
Picea glauca 26 2k 16 22 
Populus balsamifera 20 20 



Black Spruce - Moss 

Plot No. 1 5 6 . 9 17 23 36 5k 10 18 2k 79 l 4 9 Avg. 

Picea mariana 18 20 17 18 13 13 12 13 20 19 12 13 18 16 

Pinus eontorta 23 21 25 13 17 27 15 12 19 19 
Populus tremuloides 23 23 
Picea plauea 19 lk 28 23 21 21 
Abies lasiocarpa 10 10 
Larix l a r i c i n a 18 18 2k 20 

Aspen - White Spruce 

Plot No. 2 3 k 8 13 lk 20 37; ., '1*1*0 ' -15 16 19 26 32 33 38 Avg. 

Populus tremuloides 35 31 31 35 27 2k 2k 30 30 2k 30 33 26 2.7 29 

Populus balsamifera 

Picea plauca 

Pinus eontorta 

33 31 

• 

28 • 
2k 29 

28 
27 
2k 

25 29 30 25 
32 
27 
26 

ON CO 



F l o o d p l a i n (Young T e r r a c e ) White Spruce 

P l o t No. 21 22 25 39 71 75 80 83 Avg. 

P i c e a g l a u c a 2h 27 26 30 32 ko 30 30 30 

P o p u l u s b a l s a m i f e r a 21 3^ 27 

A b i e s l a s i o c a r p a Zh" 2h 

P o p u l u s t r e m u l o i d e s 28 28 vn 
W 
2 L O 
a 

F o r the T e t s a R i v e r p l o t s , the avg. S . I . f o r P i c e a g l a u c a i s 26 m, w h i l e f o r the o t h e r 
p l o t s (Muskwa and F o r t N e l s o n R i v e r s ) i t i s 32 meters at 100 y e a r s . The T e t s a R i v e r p l o t s 
b o r d e r oh the Spruce B i r c h W i l l o w B i o g e o c l i m a t i c Zone and are under a more s e v e r e c l i m a t e 
t h a n the o t h e r a l l u v i a l p l o t s . 

F l o o d p l a i n Balsam P o p l a r 

P l o t Noo 6>i 65 73 7k • Q5 Avg. 

Po p u l u s b a l s a m i f e r a 37 37 38 38 3>+ . 37 37 
ON 



P i c e a g l a u c a 

SPCCIC3 3 

NUMBER OP OBSERVATIONS 80 

VARIABLE SYMBOL MEAN STANDARD 
DEVIATION 

MINIMUM MAXIMUM C O E F F I C I E N T Or* 
VARIATION 

X t 
X 2 
X 3 
x a 

DBH 
DBHftDBH 

HT»4.5 

0.1182000*02 
0,1727900*03 
0,7810000*02 
0.736000D*02 

Ol57B762E*0l 
0.1S7664E+03 
0,273929E*02 
0.273929E+02 

0',320000E*oi 
0,102400E*02 
0,230000E*02 
0.185000E*02 

0,321000E*02 
0.103041E+04 
0,151000E*03 
0,146500E*03 

48,96 
108.61 
35,07 
37.22 

3PCCIES S 

COVARIANCC MATRIX • UNCORRECTED SUMS OP MUARES AND PRODUCTS 

ROW X I DBH 
0.1382320*05, 

ROW X 2 DBH*0BH 
0.2460610*06 0'.5170700*07 

ROW X 3. H7 • 
0.8537810*05 0il4131tD*07 

IOW X 4 HT«4,5 
o'.8lt229D*05 0'.tS509iD«07 

0.5472480*06 

0.5191320*06 

SPECIES S 

CORRELATION MATRIX 

0.4926360*06 

ROM X 1 
1,00000 

ROW X 2 
0,96348 

ROW X 3 
0,92033 

ROW X 4. 
6g92033 

DBH 

DBH*OBH 
l',00000 
, - H T 

0,82125 
HT-4.5 
0.82125 

I'.OOOOO 

1,00000 1,00000 

SPECIES 8 

REGRESSION ANALYSIS* THE DEPENDENT VARIABLE IS HT-4',5 

INDEPENDENT 
VARIABLE 

DBH 
DBHOOBH 

INTCRCEPT ' , 
STANDARD ERROR OP ESTIMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION COEFFICIENT 
R SQUARED 
VARIANCE RATIO (P) 

REGRESSION 
COEFFICIENT 

0,796505D*0l 
•0,1177740*00 

0,0 
0„8466t9E*01 
0,716763E*02 
0,95168 
0,90369 , 

374.322 

STAND. REGR, 
COEFFICIENT 

0'.168287E*01 
•0.806S55E*00 

STANDARO 
ERROR 

0,184142E*00 
0.992095E-02 

WITH AND TS OEQREES OP PREEOOM 

VARIANCE 
RATIO(F) 

1670,995 
153,017 



SPECIES 8 

116,3 

Pieea glauca 
HT-<!.S ON OBH 

120,< 

«',30 

6»'.T0 

04.10 

• » • 
» 

»** *• * .« 
* . . « • * * » 

» . * « . * • 
• »'.. **• 

* . » * * • 
» » « * » » < > 

* * * 

• 3 • 

»* 2 

........ »..,.. ....... 
5.6083 • ' ' • 10.«5 ' : ' IS.242 1 80,056 ,21,875 ' 

e'.OUT 12.833 17',630 22>6y 27,283 32,100 

NUMBER OP OBSERVATIONS! 80 INCREMENT Y » 2.56 ' INCREMENT X n 0,241 



8PCCIES 3 Picea glauca 
HT-1,5 ON OBH«DBH-

.20,9' 

95.30 

6»'.T0 

* * 
* * , • 

• 
• *2 a * * 

- * ?* • t> 
* »* *» 
*» *»* 

• *2 
** * 

*» * 

04'. 10 
•3* 

i r i (> • t f i r i »t f • t • 11 r i t ! r »»r i i > i 11 • ' i > i • t > i i I ' » » > t f i f i r t i i i i I • i < ( r • » i > i i »• 11 " 1 • • • • • • ' • ' • • r i i • • • i i • r > r ' i • • • • ' ' • 

95.25<1 ' 265.28 ° S S s ' s t ' 605.30 ,' 7T5.37. ,' 9«5'«0 
teo',27 ' 350'.30 . 520.32 , 690,55 860.38 1030,4 

NUMBER OP OBSERVATIONS* 80 INCREMENT V • 2.56 ( INCREMENT X • 8,50 



P i c e a m a r i a n a 
SPCCIES H 

NUMBER OP OBSERVATIONS 85 

VARIABLE SYMBOL MEAN STANDARD 
DEVIATION 

MINIMUM MAXIMUH COEFFICIENT OP 
VARIATION 

X t 
X 2 
X s 
X 4 

r>BH 
DBHADBH 

MT 
HT-4.5 

0,5937650*01 
0,397752D*02 
0,4404710*02 
0.3954710*02 

0),2t3S53E>01 
0,263934E*02 
0;i80U8E*02 
0,180118E*02 

0,200000E*01 
O,4OOOOOE*OI 
Oll20000E*02 
0,750000E*0l' 

0,107000E*02 
O.U4490E*03 
0.760000E+02 
0.71SOO0E+O2 

36,02 
66,66 
40,89 
45,55 

SPECIES M 

COVARIANCE MATRIX • UNCORRECTED SUMS OP SQUARES AND PRODUCTS • 

ROM X I DBH 
0.3380890*04 

ROM X 2 DBH*DBH 
0.2475860*05 0*. 1938810*06 

ROW X.3 . HT • 
0.2321910*05 0.1844390*06 0.1921640*06 

ROM , X 4 HT-4.5 , . i , ,. , 
0.2294790*05 0.1692230*06 0,1753160*06 0.1601890*06 

SPECIES M 

CORRELATION MATRIX 

ROfc '.X I 
1,00000 

ROW X 2_ 
6,98051 

ROW X..3 
0,92365 

ROW X 4. 
0,92365 

DflH 

DBMODRH 
l'.OOOOO 

, H X 
0.86281 
HT-4.5 
0.88261 

l'.OOOOO 

1 ,00000 l'.OOOOO 

SPECIES M 

REGRESSION ANALYSIS, THE DEPENDENT VARIABLE IS HT-4,5 

INDEPENDENT 
VARIABLE 

DBH 
OBH»DBH 

REGRESSION 
COEPPJCIENT 

0,6103290*01 
0,9343820-01 

STAND. REGR, 
COEPPICIENT 

Ol724'640E+00 
0.13T936E*00 

STANDARD 
ERROR 

0,487211E*00 
0,643376E«01. 

VARIANCE 
RATIO(P) 

136,926 
2,109 

INTCRCEPT • o'.o' 
STANDARD ERROR OP ESTIMATE a 0,7213B0E*0i 
RESIDUAL VARIANCE • 0,520389E*02 
MULTIPLE CORRELATION COEPPICIENT • 0,91734 
R 80UARE0 m 0,84131 , 
VARIANCE RATIO (P) 220,341 WITH I AND 83 DE0REE8 OP FREEDOM 



3PCCIC3 M 

71.30 

3».70 

45.90 

33.10 

«0.30 

P i c e a mariana 
HT-4,3 ON DBH 

• * * 

ft « • *• 
ft ' • ' 

ft 

. f t •* . * 
2 " * ft .- . ft* 
• * 

* * 

• • i r * » r » i r " > i » ' i i » i f > r r i i f i » > » i t t r i f i r i » ' » ' r i i i i i , * , ' ' i , ' ' > > t f ' » ' i ' » ' ( M t » ' » » » ' t ' » ' < ' i ' i i • 11 11' • ' • ' < • ' » ' ' ' ' • ' ' ' » • • • i 

o 

217250 . 4.1TS0 , 3.6230 , 7,0730 , , . 8,3250 9.9730 . 
3.4300 4.9000 6.3300 7,8000 . 9,2500 JO,700 

NUMBER' OF OBSERVATIONS* 63 INCREMENT Y 1.28 INCREMENT X 0.723E-01 -r 



SPCCIES M. 

T1.38 

M'.to 

45*,90 

i s ' . l o 

eo'.so 

Picea mariana 
HT"4',3 ON DBH*DBH 

• * \ 

« * * 

* »...''• 
* 

a 
* ' * •* 

2 . * • • *• •. 
• * * * . 

**' 
• »* 

» * 

Iit t i f i < i i > I l i i f •• l ' » l l r f i r ' ' ' ' < • ' » > ' ' ' ' 1 ' ' ' I ' * ' I I 1 ' ' ' ' ' ' • ' ' • ' ' ' ' ' ' • ' ' ' ' ' ' ' • ' ' • ' 1 ' ' ' ' ' ' ' 
r • r ' 1 i i ' i '.» f f t ( t 1 < » • 

13.208 ' S.',*« . ." SO'.OST .' M'iUi • ,'" •.».•»», • . ' 
22.415 40,830 59,245 T7',660 ; 96,073 

105.28 
U4,«» 

NUMBER OP OBSERVATIONS' 85 INCREMENT V « 1.28 INCREMENT. X • 0.921 , 

8 > ' 
-a 
M 
2 ! 

ON t) 



Pinus eontorta ( i n c l u d i n g P. banksiana) 
S P E C I E S P 

NUMBER OP OBSERVATIONS 52 

VARIABLE SYMBOL MEAN STANDARD 
DEVIATION 

MINIMUM MAXIMUM COEFFICIENT OF 
V A R I A T I O N 

X 1 
X 2 
X 3 
X 4 

DBH 
DBHAOBH 

H T - 4 . 3 

0,911923n*01 
0,8997500*02 
0,6288460*02 
0.383846D*02 

0 , 2 6 3 5 9 5 E * 0 1 
0 , 3 2 2 0 7 9 E * 0 2 
0 , 1 4 9 1 8 9 E * 0 2 
0 , 1 4 9 1 8 9 E * 0 2 

0,370000E*0t 
0,l36900f*02 
0,290000E*02 
0.245000E*02 

0.154000E+02 28,91 
0.237160E+03' 58,02 
O,930O00E*02 ~ 23,72 
0,885000E*02 25,55 

S P C C I E S P 

COVARIANCE MATRIX UNCORRECTED SUMS OF SQUARES AND PRODUCTS 

ROM X I DBH 
0 . 4 6 7 8 7 0 0 * 0 4 

ROM X 2 D*H*0BH 
0 . 4 9 5 8 7 7 0 * 0 5 0 . 5 5 9 9 7 3 0 * 0 6 

ROM X 3 . HT , 
0 . 3 1 4 7 7 6 0 * 0 3 0 . 3 2 6 2 5 4 0 * 0 6 

ROM X 4 HT«4' .3 , 
6 , 2 9 3 4 3 7 0 * 0 5 0 . 3 0 5 1 9 9 0 * 0 6 

0 , 2 1 6 9 8 4 0 * 0 6 

0 , 2 0 2 2 6 9 0 * 0 6 0', 1886070*06 

S P C C I E S P 

CORRELATION MATRIX 

R o y x i 
1 , 0 0 0 0 0 

ROM X 2 
0 , 9 8 6 1 9 

ROM X 3 
0 , 8 2 6 3 4 

ROW X 4 
6,82634 

DBH 

OBHftDBH 
1 , 0 0 0 0 0 

0.80647 
HT-4',5 

0 . 8 0 6 4 7 

1 , 00000 

I'.OOOOO 1 , 0 0 0 0 0 

SPtCIES P 

REGRESSION A N A L Y S I S , THE DEPENDENT VARIABLE IS H T - 4 , 5 

INDEPENDENT 
VARIABLE 

DBH 
DBHftDBH 

RESRESSION 
C O E F F I C I E N T 

S T A N D . R E C R , 
C O E F F I C I E N T 

STANDARD 
ERROR 

INTERCEPT 
STANDARD ERROR OF. EST IMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION C O E F F I C I E N T 
R SQUARED 
VARIANCE RATIO ( F ) 

0,8058840*01 O', 142S87E*0i 0,499B34E*00 
•0,1686140*00 •0.3900S4E*00 0.456862E-01 

0 , 0 
0 , 9 4 7 5 6 9 E * 0 1 
0 , 7 1 8 3 7 3 E * 0 2 
0 , 8 2 6 7 9 
0 , 6 8 3 3 7 

3 4 . 0 0 8 WITH 2 AND SO 0E0REE8 OP FREEDOM 

VARIANCE 
R A T I O ( P ) 

259,952 
S3,620 



SPECIES p Pinus contorta ( i n c l u d i n g P. banksiana) 
, HT«a',5 ON 08H 

ss'.so 

f * 

' V « 

fV.TO 

f e ' . ' • . 

> '• - * ' . • 

J * 
6!',90 

, * » 
, « * • 0 
t ( 0 • 

• * • ; - ' .. 

t * s * » 

eo'.lo , 2 * • 

ST'.JO 

Ji'i'ifiiiin'ni'niiriitiiiiMiiiiii n niMii'mitiiMiiii'iir'inii'im I K I I I M i ' i iiniiti'iiii I l l l l • l • i • l • 1 i I : . 
4.6730 " 6.6250 . ' 4.5750 , ' 10,525 12,475 

S',6500 7.6000 9,5300 11,500 13,430 
. 14,423 

15,400 

NUMBER OP OBSERVATIONS* 32 INCREMENT V • i',28 INCREMENT X. « 0,9T5E»0t 

-a 
M co o 
tH 
X 

O J 



SPECIE* » 

• S',50 

T5.70 

62.90 

80,10 

St',30 

Pinus eontorta ( i n c l u d i n g P. banksiana) 
HT-0.5 ON 08H«DBH 

* 2 * 
* 

Sl'.SlI ' 69.55T " 106.S0 1M.05 ' 181^9 .' , , ' • • " .«•>«• i n 1 i< <ao at 817,16 50,955 
NUMBER OP OBSERVATIONS" 52 

EXECUTION TERMINATED 

88,180 , 125.«2 
INCREMENT V a l'.28 

i62',*T 
INCREMENT X 

J99,9t 
1,86 



Larix l a r i c i n a 

8PCC7.ES L 

NUMBER OP OBSERVATIONS 26 

VARIABLE SYMBOL MEAN STANDARD 
DEVIATION 

MINIMUM MAXIMUM COEFFICIENT OP 
VARIATION 

X t 
X 2 
X 3 
x a 

DBH 
DBHftOBH 

HT-4.3 

0,6903850*01 
0,5347000*02 
0,4965380*02 
0.4515360*02 

0,245753E*01 
0,426379E*02 
0,148619E*02 
0.148619E*02 

0,390000E*01 
0,152100E*02 
0,310000E*02 
0.26S000E*02 

0,1 « 3 0 0 0 E*02 
0.204490E*03 
0,790000E*02 
0,745000E*02 

35.60 
79,74 
29,93 
32.91 

SPCCIES L 

COVARIANCE MATRIX > UNCORRECTED 8UM8 OP SQUARES AND PRODUCTS 

ROW X 1 DBH 
0.1390230*00 

ROW X 2 0BH*0BH 
0,1217190*03 0.1197860*06 

ROW ,X 3 . HT 
0.9673700*04 0.8171450*05 

ROW X 4 . , HT-o'.3 . . . 
0,8865930*04 0.7345650*03 0,6381530*03 0.3853230*03 

0.6962300*05 

0.6381530*03 

SPECIES L 

CORRELATION MATRIX 

ROW X I 
1,00000 

ROW X 2 
0,98259 

ROW, X 3 
0,83324 

ROW X 4 
6,83324 

DBH 

DBHftDBH 
I'.OOOOO 

HY 
0,80067 

HT-4',5 
0,60067 

1 ,00000 

i ' ,00000 

o B 

O 

i ' ,00000 

SPECIES I 

REGRESSION ANALYSIS, THE DEPENDENT VARIABLE IS 

INDEPENDENT 
VARIABLE 

INTERCEPT 
STANDARD ERROR OF ESTIMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION COEFFICIENT 
R SQUARED 
VARIANCE RATIO (Fi 

DBH 
OBHftDBH 

» 0,0 

HT«4,3 

REGRESSION 
COEFFICIENT 

0,7812230*01 
1.0,1638890*00 

0,825750E*01 
0,681863E*02 
0,83883 
0,70364 , 

26,491 

STAND. REGR, 
COEFFICIENT 

•0,470189E*00 

STANDARD 
ERROR 

0,666738E*00 
0.718282E-01 

VARIANCE 
RATIO(F) ; 

137.290 
3,206: 

WITH 8 AND 24 DEOREES OP FREEDOM 

http://8PCC7.ES


SPECIES L 

fV.50 

L a r i x l a r i c i n a 
HT-O.S ON DBH 

69.90 

55.50 

05'.70 

16', 10 
*. * 
* 

5.6S3S T,.S667 ' 9'.1000 10.S5J 12,567 14.S00 

' i i 11111111 11 111 n i l l i i i i n i n n n 

NUMBER OP OBSERVATIONS" 26 INCREMENT V • 0,960 INCREMENT X •»• 0',867E"01 



SPECIES L L a r i x l a r i c i n a 
. HT»«,S ON OBH*OBH v . . . . . ' 

ffl'.so 
1 a 

6«',90 f ft 
f * • * 

55'. 50 ' ft '* '" 

' ft* 
, • * 

flS'.TO 

J ft 
. ft 
, ft 
f ft 

56.10 
, ft, ft ft 

J ft . ' 

• ft ' 

J i ( » 1 1 1 1 ' i i«111 r M 1 1 ' 111111 (11 < 11 n i ' i 

. . • \  1 - •' 

• i • 1 1 1 1 1 1 1 1 1 1 1 • i > • • • 1 1 1 1 1 1 ' i • 11 i ' 1111 •• 1 1 1 ' • i 11 • <1 i • i • i • 11 11 i • ' 1 1 1 ' 
• 11 i > i I I I i • • i i 

S0',98S * . 6B',5S0 
, 06,757 76 

• t . * r • • 9<T,07T . . • • iaS.68 137.17 
,505 109,85 . ' H I . 1 0 172.9« 

f « 
166.72 , 

20«.«9 

NUMBER OP OBSERVATIONS! .16 INCREMENT Y ft 0',960 INCREMENT X • 1,58 

(V) o 



Populus tremuloides 
SPCCIES A 

NUMBER OF OBSERVATIONS 49 

VARIABLE 

X 1 
X 2 
X 3 
X 4 

SYMBOL 

DBH 
DBHuDBH 

V 
HT-4,3 

MEAN 

oll218980*02 
0.1584220*01 
0,8826510*02 
0.8176550*02 

STANDARD 
DEVIATION 

0'.116T88E*01 
0,822889E*02 
0,160°58E*02 
0,160958E*02 

MINIMUM 

0,510000E*01 
0,280900E*02 
0,480000E*O2 
0.415000E*02 

MAXIMUM 

0 , 2 0 0 0 0 0 E*02 
0 . 4 0 0 0 0 0 E*01 
0.118000E+01 
0,113500E*01 

COEFFICIENT OF 
VARIATION 

25,99 
31,94 
18,24 
19.22 

SPCCIES A 

COVARIANCE MATRIX UNCORRECTED SUMS OF SQUARES AND PRODUCTS 

ROW X I DBH 
0',7762670*04 

ROW X 2 DBHftDBH 
0'. 1069800*06 0.1554810*07 

ROW X I HT , 
0,3198410*03 0.7161490*06 

RON X 4 HT"4,3 , 
0,5129620*05 0.6814170*06 

0,3941830*06 

0,3747210*06 0.3362500*06 

SPCCIES A 

CORRELATION HATRIX 

ROW X I 
1 ,00000 

ROW X 2 
0,98735 

ROW X 3 
0,51613 

ROW X 4 . 
0.31613 

OBH 

OBH*DBH 
1,00000 

HT 
0,49016 
HT-4.3 
0,49036 

i',00000 

i',00000 i ' ,00000 

SPCCIES A 

REGRESSION ANALYSIS, THE DEPENDENT VARIABLE IS HT»4,3 

INDEPENDENT 
VARIABLE 

REORESSION 
COEFFICIENT 

STAND, RECR, 
COEFFICIENT 

INTCRCEPT 
STANDARO ERROR OF ESTIMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION COEFFICIENT 
R SQUARED 
VARIANCE RATIO (F) 

8TANDARD 
ERROR 

0,697716E*00 
0,492999E»01 

ORH 0,1097670*02 oi21603TE*0l 
DBH*DBH «0,1169930*00 "0.1620611*01 

• O'.O • , , 
• 0,139862E*02 
• 0,I95611E*03 
• 0,31059 
• 0,26070 
• B.28T WITH 2 AND 97 DEGREES OF FREEDOM 

VARIANCE 
RATIO(F) 

247.504 
41,344 



S P E C ICS A 

TtS',8 

p o p u l u s t r e m u l o i d e s 
HT-4,5 ON DBH 

• 9.30 

S3.30 

10 

• ft 
'• • * ft 

71.50 
7 0 - • • 

ft • ft ft 
- • 

,ST.S0 

J_i i • i r i » i f 11 i t > f • f • i i t • 11 i i 11 t • 111 i»il i i • »• I i I I I f > • 11 t • I I i i I i i ^ » i_» > • I > i IIi_ • i I I ; n i<_< i ^ 1 1 ' ' ' L 1 '. 

6.3250 , 6.9750 
7.7500 

NUMBER Of OBSERVATIONS* 49 

11.128 . , 
10.200 12,650 

I N C R E M E N T V • l'.ao 

13,875 16,323 18,775 
1S',100 17.S50 20,000 

I N C R E M E N T X • o',122 

UJ 
CO 
UJ 



APPENDIX G 38^ 

15 

<D 
T3 

JF 
P. 
O 

« • «-0 

m 0 



Populus balsamifera 

8PCCIES C 

NUMBER OP OBSERVATIONS 

VARIABLE SYMBOL MEAN STANDARD ' 
OEVIATION 

MINIMUM MAXIMUM COEFFICIENT OP 
VARIATION 

X I 
X 2 
X 3 
X 4 

DRW 
08H*DBH 

HT 
HT-4.5 

0.1615170+02 
0,2931110*03 
0,1040690*05 
0.9956900*02 

0,174072E*OS 
0,26|766E*02 
0,2S1766E*02 

Oi370000F*01 
0,136900E*02 
0,230000E*02 
0.t65000E*02 

0,25<IOOOE*02 
0.6asl60C*03 
0,1J6000E*OS 
0,111500E*03 

JS,77 
59,39 
27,07 
26. 30 

SPECIES C 

COVARIANCE MATRIX UNCORRECTED SUMS OP SQUARES AND PRODUCTS 

ROW X 1 DBH 
0.8500220*04 

ROW X 2 0BH*OBH 
0.1649620*06 0.3559900*07 

ROW X 3 HT , 
0.5266430*05 0.1001260*07 

ROW . X 4 HT-4',5 
0.5077650*05 0.9630090*06 

0,3363100*06 

0,3227290*06 

SPCCIES C 

CORRELATION MATRIX 

0.3097330*06 

ROW X I 
1,00000 

ROW X 2 
0,96320 

ROW X 3 
6,90785 

ROW X 4 
6,90tes 

DBH 

DBHfDBH 
l'.OOOOO 

HT 
0,84940 
HT-4.5 
0,84900 

1,00000 

l'.OOOOO l ' .OOOOO 

OS 

> 
fd 
o 

SPECIES C 

REGRESSION ANALYSIS, THE DEPENDENT VARIABLE IS HT-4.5 

INDEPENDENT 
VARIABLE 

RE0RE8SI0N 
COEFFICIENT 

INTERCEPT 
STANDARD ERROR OP ESTIMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION COEFFICIENT 

. R SQUARED 
VARIANCE RATIO <P> 

DBH 0,9145160*01 
DBH*DBH -0,1634080*00 

0,0 
0,100734E+02 
0.101473E+03 
0,93635 
0,67673 , 

96.036 

STAND. REOR, 
COEFFICIENT 

0!.187530E*0i 
•0,100932E*0t 

STANDARD 
ERROR 

0,537917E*00 
0.2T1370E-01 

VARIANCE 
RAYIO(P) 

289,036 
36,360 

WITH 2 AND 27 ' DECREES OP FREEDOM 
CO 
VJ1 



SPCCIES C 

|3l",3 

108, t 

86.30 

63.70 

«r,to 

Populus b a l s a m i f e r a 
HT"0,3 ON OBH 

3'.3083 " 9,1230 ' ," . I2.7fl2 , " J6.J50 . ', * 19,973 ' '•"'•»'*«»<»'' 
7.3167 . '. 10,933 !«',530 ie',167 81,783 25,fl00 

NUMBER OP OBSERVATIONS" 2° iMCReMENT V « 2.26 INCREMENT X » 0.181 



SPECIES C 
Populus b a l s a m i f e r a 

HT»«',S ON DBM»OBH 

lSl',5 

; 

* 
a 

»' * * a 

* « 
• • a * 

108',9 

; > 

* «' 
ft ' 

• « ft 

• • * . ' ' ' ' • • ' . 

B6'.30 

* 
? * * 

, . • . * 
r * 

..." ts'.to 
, * 
, * » • 

ii'.t'o 

' i i n r i f i f i i i i i f i r i f i i i r P i r t 111 • > i f ' r i » ' t i i i r ' f i » i i > f ' » i i i < ' » < » , I ' t i > ' H i i r , > i t i > ' i > i ' > ' t > f i | r ( ( f i r i i i i > ' > i < < ' > ' ' i i " 

' i •• • * 66.311 .. , 
ue',93 

17tj56 
. . a a , . . ' , » » 

• 2T6.80 ' 382;0S' , «87.29 • 592.3« 
22«.18 329.A2 . «3«,6T s 539.91 685,16 

NUMBER OP OBSERVATIONS* 29 • INCREMENT V « 2.26 INCREMENT X " 5,26 

O J 
CO 

J 



B e t u l a p a p y r l f e r a ( i n c l u d i n g B . r e s i n i f e r a ) 

SPCCICS B 

NUMBER O r OBSERVATIONS 

VARIABLE 

X 1 
X 2 
X'-S 
X 4 

SYMBOL 

DBH 
OBHuDBH 

HT»4„5 

MEAN 

0,7755560*01 
0,(1340690*02 
0,601IUD*02 
0,5361110*02 

STANDARD 
DEVIATION 

0^191514E*01 
0,297604E*02 
0,120773E*02 
0,120773E*02 

MINIMUM 

0,540000E*01 
0,291600E*02 
0,450000E*02 
0,405000E*02 

MAXIMUM 

0.103000E+02 
0. 1 10250E*03 
0,e00000£*02 
0,755000E*02 

COEFFICIENT OF 
VARIATION 

24,69 
46,93 
20,09 
21.72 

SPCCICS B 

COVARIANCC MATRIX UNCORRECTED 8UMS OF SQUARES AND PRODUCTS 
RON X I DBH 

0.5706800*03 
ROW X 2 OBH*DBH 

0.4680080*04 0.4327160*05 
ROW X 3 H7 , 

0.4369700*04 0.3704420*05 
ROW X 4 HT-4.5 

0,4035600*04 0.3447610*05 
0,3368700*05 
0.3125250*05 0.2900030*05 

SPCCIE3 B 
CORRELATION MATRIX 

ROW. X I 
1,00000 

ROW X 2 
0,99600 

ROW X 3 
6,94004 

ROW X 4 
0,94005 

DBH 

DBH*DBH 
1.00000 

HT 
0'.95291 
HT-4.5 
0.93291 

1,00000 
1,00000 l'.OOOOO 

w 
o 
i—I 
X 

SPCCIES B 

REGRESSION ANALYSIS, THE DEPENDENT VARIABLE IS HT-4,5 
INDEPENDENT 
VARIABLE 

DBH 
DBH»DBH 

INTCRCEPT 
STANDARD ERROR OF ESTIMATE 
RESIDUAL VARIANCE 
MULTIPLE CORRELATION COEFFICIENT 
R SQUARED 
VARIANCE RATIO (f) 

REGRESSION 
COEFFICIENT 
0,8242720*01 
•0,1326570*00 

0,0 
0.4652I3E+01 
0,216a23E*02 
0,93283. 
0,87017 . 

23.439 WITH 

STAND. REOR. 
COEFFICIENT 
0',130706E*01 
•0,327381E*00 

STANDARD 
ERROR 

0.10J213E*01 
0,116531E*00 

2 AND T DEGREES OF FREEDOM 

VARIANCE 
RATIO(F) 

63,778 
1,256 

CO 
CO 



apccies B 
Betula p a p y r i f e r a ( i n c l u d i n g B. 

HT«8,3 ON , OBH 
res i n i f e r a ) 

fS',30 • 

6»'.50 
* 

* I'. 3 0 

' - • '• 

• * 

84,30 ' 
f ' *. 

flt',30 1 

* * * 

9 ' 

' > r > i i > i r i » ' « > r ' r . » i f i r i f i r i t < ' i » i » ' r i i i i i i i » ' i i i i ( > i ' f > t ' > ' < i ' ' t ' » • I • I i II ( > f » > i i ' t • ' i i ' i • i > i • i ' i i > • r i ' • i i t i ' 1 ' • • i t • ' ' • 

3'.ei50 ' 6'.6T30 ' ' 7.3230 , " ' 8', 
6'.2300 T.tOOO 7,9300 

B • . t , , • t 
5750 , 9.2250 10,075 

, 8.8000 9.6300 10,500 

NUMBER OP. OBSERVATIONS" ' 9 INCREMENT Y • 0,700 INCREMENT, X « O'.«25E-0l '• 

T) 
K l 

(V) 2 ! 
O D 

M 

co 



species B 

75.50 

68.50 

61. 50 

81.30 

i r . s o 

Betula p a p y r i f e r a ( i n c l u d i n g B. r e s i n i f e r a ) 
HT-a',3 ON 0BH*0BH ' 

ii'iiiininii'iifiiiiiiMii 
• i . i • r • i • I ' t ' 11 • . F i • > i i i » F i f » M , i I * » i I » F • » ' • * * ' F ' f » F i r r P • f » • • » ' • • » ' i . ' > ' " f ' . . . . . . . 

33',9lf fl9,«32 
«2,6T3 

NUMBER OP OBSERVATIONS* 9 

62,9.17 , . . 
56,190 69,705 

INCREMENT Y * 0,700 

T6,«62 89.977 
83.220 

INCREMENT X • 0.676 

96,735 
103.«9 , 

110,25 

IV) 



APPENDIX H 

Standing volume, number of t r e e s , and bas a l area by species f o r i n d i v i d u a l sample p l o t s 

1 '. Picea glauca 
2 - Picea mariana 
3 • Pinus eontorta ( i n c l u d i n g P. banksiana) 
1+ . l a r i x l a r i c i n a 
5 - Abies l a s i o c a r p a 
6 - Ponulus tremuloides 
7 - P O D U I U S b a l s a m i f e r a s \ 
8 - feT-papvrlfera ( i n c l u d i n g B. r e s i n i i e r a ) 
Q - T o t a l of a l l s p e c i e s / p l o t % 

w 

A - Ft^/Acre 
B - # trees/Acre 
C - B.A. i n Ft'-/Acre 
D - IP/Hectare 
E - # trees/Hectare 
F - B.A. i n M 2/Hectare 

2 J 
O 
I—I 

X 

Average values f o r each plant a s s o c i a t i o n are i d e n t i f i e d as " p l o t No. -1". 

- EQUISFTTjH 2 
SYLVATICUM 

3 h 5 6 7 8 9 
FLCT NC 52 . 

A _ , 0 .00 2169.53 0.00 3*9.82 o . o c o . o c 0.00 6.23 2525.63 
a ' o . o o • 17U0.G0 0 .00 1*0.00 0 .00 0.00 0.00 10.00 1930.00 

— • • •- ---- c •" 0 .00 c . o c 21.23 O.OC 0.00 0.00 0.52 170.7' 

E D o . o o 1*9.70 0.00 2*. 1* 0.00 0.00 0.00 0.43 17* .27 
E _ o . o c *3W. .60 c o o 3*5.00 0 .00 0.00 0.00 2'.. 70 *767.10 

r o . o c 3'. 27 0.00 '•.88 0.00 0.00 0.00 0.12 39.27 
... . 'BLACK SPRUCE - F.QDI SFTUV SYLVATICUM 
PLOT HO 29 

0.00 35b 8.'JO • • C.OC O.OO o . o o 0.00 0.00 . 0.00 3558.90 
o . o c 1*80.00 0.00 0.00 0.00 0.00 0.00 0.00 1*80.00 
o . c c m . e o 0.00 0.00 0.00 0.00 0.00 0.00 195.80 

— -.- w -• - • - — " - - .... 
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wwmmm PLOT .(.0 37 
14 .40 O.CO COO 0 .00 0.00 5387.64 0.00 0.00 5402; C4 
10 .00 0.00 0.00 0.00 0.00 530.00 0.00 0.00 540.CO 
0.37 0.00 0.00 0.00 O.CC 175.58 O.OC 0.00 176.85 
0 .9 5 0.00 • 0.00 0.00 0.00 . 371 .75 0.00 0.00 372. 74 

s 24.7C 0 .00 c o o . . 0.00 o . c c 13C9.10 0.00 0.00 1333 .80 
C.20 0.00 0.00 0.00 0.00 40.48 O.OO 0.00 • 40.68 

' /ISPEN - WHITE SPRUCE 
FICT t;c 40 

1330.43 0.00 0.00 0.00 0 .00 6084.63 0.00 203.02 7618.08 
50 .OC O.GO 0.00 0.00 0.00 220.00 0.00 20.00 290.00 
16.72 0 . 3-3 0.00 0.00 0.00 •. 161.31 0.00 7.57 Z05 .65 
91.8C 0.00 c o o 0.00 0 .00 419,84 0.00 14.01 525.65 
123.50 O.CO o . o c 0.00 0.00 543.40 0.00 < 9.^0 716.30 
6.44 0 .00 0.00 O.OQ 0.00 37. 11 0.00 1.74 47.30 

ASPEN-- u n i t SPRUCE 
PLCT NC 7 

o . o c 0.00 0.00 0.00 0.00 O.OC 0.00 • 3167.44 3167.44 
o . o c 0.00 0.00 0.00 0.00 0.00 0 .00 260.00 260.CO 
o . o c 0 .30 0.00 0.00 o . o c c o o 0.00 11Q.66 110.66 
o . o c 0.00 0.00 0.00 0.00 0.00 O.CO 213.55 218.55 
o . c c 0.00 c o o 0.00 0.00 0.00 0.00 642.20 642.20 
0 .00 0 .00 0.00 O.CO 0.00 o . o c • 0.00 25.45 25 .45 

ASPEN - WHITE SPRUCE 
PLCT NC 15 

3520.71 110. 90 0.00 0.00 0.00 2959.E7 0.00 255.63 6847.11 
330.OC 80.CO 0.00 0 .00 0.00 280.00 0.00 100.00 1290.00 
152. it 7.40 c o o o . o o O.CO 92.61 0.00 . 13.96 266.22 
2*2.9 3 7 .65 0.00 0.00 o . o c 204.23 0.00 17.64 4 72.45 

20'iU.lC 197.60 0.00 0.00 O.CO 691.60 0.00 247.00 31Pft.?C 
35.0 2 1 .70 0.00 0.00 O.OO 21.3C 0.00 3.21 61 .23 

ASPEN - V.HI TE SPRUCE 
FLCT 16 

1 832 .2 1 12. c5 2033.14 O.QO C.CC 2170.15 54.18 0.00 6102.32 
360.OC 10.00 f-O.OO 0.00 0 .00 200.00 10.00 0.00 720.00 
74 .7? 0.87 ( 5.P6 O.CO 0.00 70.06 2.45 ' 0.00 214.02 

126 .42 0 .87 1*0.29 O.CO O.OC 149.74 3.74 0.00 421.06 
a a ^ c 24.70 345.80 0.00 0 .00 494.00 24.70 • 0.00 1778.40 
17.20 C.20 15.15 0.00 0.00 16.11 0.56 0.00 49.22 

.. ASPEN - KH1 TE SPRUCE 
F LOT t C 19 

4041.00 34.20 412.34 0.00 0.00 2240.46 0.00 0.00 5728.00 
280.OC 30.00 10.00 0.00 0.00 2C0.0C 0.00 0.00 520.CO 
106.75 2.3B 11.15 0.00 0.00 71.37 0 .00 O.CO- 191.6 5 
2J9.83 2.36 28.45 0.00 C.CC 154.59 0.00 0.00 395.23 
691.6C 7' .10 • . 24.70 0.00 0.00 494.00 0.00 0.00 128'..4C 
24,55 0.55 2.57 0.00 0.00 16.4 1 0.00 0.00 4*. 08 

r'PF.N - WHI Tf SPrtUC E 
PLCT I-.C 26 

.1267 .05 4U0. 10 COO 0.00 0.00 2746.17 71.4 6 0.00 8484.81 
610.)C 210.00 .' 0.00 0.00 0.00 : 110.OC 10.00 0.00 940.00 
I M . 15 23.33 0.00 0 .00 0.00 74.72 2.99 0.00 295.23 
3'. 3.4 3 27.61 0.00 Q.00 0.00 189.49 4.93 0.00 585.45 
1506.7C 518.70 0.00 0.00 0.00 211. 7C 24.70 . 0.00 2321.80 
4 4 .6 t 5.37 0.00 0.00 0.00 17.19 0.69 0.00 67.90 

ASPEN - WHITE SFRUCE 
PLOT NC 2 2 

3 2 36. 5 3 548.66 c o o 0.00 0.00 , 6629.64 0.00 0.00 10415.C3 
230.00 ' 150 .00 0.00 0.00 0.00 300.00 0.00 0.00 600.00 
104.24 26.43 0.00 0 .00 0 .00 1U4 .02 0.00 0.00 314.70 

LO 

3> 

a 

LO 
vO 
LO 



223.12 37.P7 C O O 0. 00 O.OC 4 5 7 . 4 5 0.00 • 0.00 7 1 8 . 6 4 
5 O H.10 . 370.50 0.00 0. 00 0.00 741.OC 0.00 0. 00 1679,60 
2 3.56 6.C8 0.00 0. 00 0 .CO 4 2 . 3 2 0.00 0.00 72.38 

ASPFN - » H T E SPKUCE 1 
PLOT f.O 33 

r 7 5 2 . = S 51 . 70 c o o 0. 00 O.OO-' 0.00 0.00 0.00 680'-. is 
76 0.110 30 .00 0.00 0. 00 0 . 1 c 0.00 0.00 0 .00 7 9 0 . 0 0 
236.76 3.27 0.00 0. 00 0.00 0.00 0.00 0. 00 2 4 2 . 0 3 
4<- 5 . 9 6 . 3.57 c o o 0. 00 O.CO 0.00 0.00 0.00 4 6 9 . 5 2 

1 677 ,2C 74.10 0.00 0. 00" O . L C O.CO 0.00 0.00 1 9 5 1 . 3 0 
54 ,V2 0. 15 0.00 0, 00 0 .00 0.00 0,00 0.00 i 5 5 . 6 7 

ti PEN - K H T E J.PHUrf-
H O T hO 36 

(.281.3"; 164.23 c o o 0. 00 0.00 3 4 8 . 8 0 0.00 17.72 6 8 2 0 . 1 3 
1040.0C 120.CO • 0.00 0. 00 o . o c 2 0 . 0 0 ' 0 .00 10.oo 1190.00 

2 4 6 . 4 ' 10.70 0.00 0. 00 O.OC 10 .26 o . o c I . 10 268.'6 
4 3 3 . S7 11.33 '0.30 0. 00 0.00 24 .07 0.00 1.22 470.5S 

256B .80 2Sf .40 0.00 0. 00 O.CO 4 9 . 4 0 0.00 2 4 . 7 0 29 39.30 
5o . 6 5 2 . 4 6 0.00 0 .00 0.00 2.36 O.OO ' 0.25 61.77 

• *SPFN - WHITE SPRUCE , . , J 
PLOT l.C - I 

2 3 0 1 . 9 2 9 7 . 8 1 198.73 0. 00 0 .00 3 9 1 2 . 4 2 109.97 25 3 . 40 687'-.23 
' 2S7.5C 4R. 13 11.88 0. 00 0.00 2 1 6 . 8 8 7.50 2 8 . 7 5 6 1 0 . 6 3 

8 4 . 0 3 ' 5 .55 I .25 0.00 O.CO 111.S4 3.38 9.37 2 2 0 . 5 3 
' 1 5 3 . 8 3 6 . 7 5 13.71 0.00 o . o o 269.S6 7.59 1 7 . 4 8 4 7 4 . 3 2 

734 .62 118.67 29.33 0. 00 O.CO 5 3 5 . 6 8 18.52 7 1.01 1508.74 
i s . 3 3 ' I .23 1 . 4 4 0 .00 0.00 25.75 0.78 2. 1 6 5 0 . 7 2 

LOOGEPOLE P I N E - CLUUMCSS j . 
PLCT f,C 35 

O.OC 0.00 5 3 2 2 .38 0.00 O.OC 4 C 8 . 3 e o . o c 2 0 5 . 2 2 5 9 3 5 . 9 8 
o . o c 0.00 3 7 C 0 0 0. 00 0 .00 5 0 . 0 0 0.00 5 0 . 0 0 470.OC 

• o . o c ' O.CO - 172.80 0. 00 O.OC 14.06 0.00 9.86 196.72 
i o . o c 0.00 367.24 0.00 0 .00 2 8 . i e 0.00 1 4 . 16 4 0 9 . 5 8 

O.GC 0.00 ' S 13.90 . 0. 00 0.00 1 2 3 . 5 0 0.00 123.50 1160.90 
O.OC C .00 29.74 0. 00 O.CO 3.23 0.00 2.27 4 5 . 2 5 

LODGEPOLE P I N E - CLUBPCSS 
. PLCT NC 55 4332 .73 
. PLCT 55 

O.OC 17.56 144C.38 0.00 C.CC 2 e C 3 . 1 7 0.00 71.61 4332 .73 
0. JC 10.00 4 0 0 . 0 0 0 .00 0 .00 110.00 0.00 10.00 5 3 0 . 0 0 
0.00 1. 10 66.96. 0.00 0.00 7 5 . 5 8 0.00 2.99 146.63 
0 .00 1.21 59.39 O.OO o . o c 193 .4.2 0.00 4. 94 2 9 8 . 9 6 
O.OC 2 4 . 7 0 SfiP.OO 0.00 0 .00 2 7 1 . 7 0 0.00 24.70 13C9. 1C 
0.00 , 0.25 15.40 0.00 O . o c 17.38 0,00 0.69 '33.73 

... LCOG L POLE FINE - CLUECCSS i . 1 
; ' P I O T MS.. 1 . _ „ . 
; ' P I O T 

23.51 O.CO 2215.94 0.00 O.CO O.OC 0.00 0.00 2 3 3 9 . 4 5 
10.OC O.OJ 6 7 0 . 0 0 0 . o o 0.00 o . o c 0.00 0. 00 680.OC 
1.26 0.00 1C8.17 0.00 0.00 0.00 ,0.00 0.00 109.43 
1 . 6 2 0 .00 15 9.80 0.00 O.CC . O.CO 0.00 0.00 161.42 

2 4 . 7 C 0.30 1 6 5 4 . 9 0 0 .00 O.CC 0.00 0.00 0.00 1 6 7 9 . 6 0 
C.2S c o o 24.88 1 00 o . o c 0.00 0.00 c o o 2 5 . 17 

'" L C D G E f l i L E P INE - CLLe^CSS . • . 1 •• 
PLCT NO 4 2 • j 

O.OC 21.25 I 9 2 f . 0 8 .00 0.00 6 8 . 7 9 0.00 0.00 2 0 1 8 . 1 2 
0.0 0 20 .00 830.00 ly .00 o . o c 20.CC 0.00 0.00 8 7 0 . 0 0 
o . o c 1.54 1 C C 5 4 0 00 0 .00 3.01 0.00 0.00 105.C8 
0 .OC 1.47 133.04 0 00 0.00 4.75 0.00 0.00 129.25 

"' • p.OC 4 9 . 4 0 2 0 5 0 . 1 0 0 .00 o . o c 49.4C 0.00 0.00 2 1 4 8 . 9 0 
O.OC 0 . 3 5 23.12 0.00 0.00 0.69 0,00 0.00 i 24.17 

— 1 n x i c i d L E PINI: - CIUPMCSS 



FLCT NC * 3 
10>1.;U 
30.00 

.7 .^1 
7 4 . IC 

0.00 
0 . JO 
0.00 
0.00 
0 .00 

2*C8.59 
610.00 
U P .63 
W6.19 

1 5Cf .70 

0.00 
0.00 
0.00 
0.00 
0 .00 

o.oo 
0.00 
0 .00 
0.00 
O.OC 

363.4* 
10 .oc 
9.36 

25.08 
2 * . 7 C 

0 . 0 0 
0.00 

• 0.00 
0.00 
0.00 

119.81 
20 .00 
5.20 
11.27 

4 9.40 

3000.72 
6 7 0 . 0 0 
127.94 
207.05 

lfc C*.0C 

ICOGFtCLfc PINC- - CLUEMCSS 
C.UO 2*.99 0.00 0 .00 2 .15 0.00 1.20 2 9 . * 3 

35 2TT*T — 

6 * * . 00 
137.16 

2<j".'-f " ' 
8 .00 
I .?.C 

7.76 
I .03 
O.ii 

26^3.07 
576.90 
111.' 2 

0.00 
0.00 
0 .00 

0.00 
o . c o 
0 .CC 

" " 7 2 8 . 7 6 " 
38.OC 
2 0 . * C 

o .oo 
0.00 
0.00 

7 9'. 33 "~ 
16.00 
3.61 

2 9 . * 3 

35 2TT*T — 

6 * * . 00 
137.16 

l . a i 
19.76 
0.2R . 

0.5* 
1*.62 
0. 12 

181.13 
1422.72 
25.63 

0.00 
o . c o 
0.00 

o .oo 
0.00 
0 .00 

50.28 
93.86 
4.69 

0 .00 
o .oo 
0 .00 

5.47 
39.52 
0.83 

2*3 . 2 5 
1590.68 

31.55 
BLACK 

PICT IC 1 
SPHUCt -V~*TOYS. 

O.OC . 2*51.8b 1744.29 0 .00 0 .00 . 0 .00 0 .00 105.70 4301.84 
0 .0 0 
O.JO 
O.JC 

900.00 
127 .37 
169. 18 

U0.00 
60.20 

120.36 

0.00 
0.00 
0 .00 

0.00 
o . o c 
0.00 

0.00 
O.CC 
0.00 

0.00 
0.00 
0 .00 

70.00 
6.6* 
7. 29 

1110.00 
19* .21 
2 9 6 . es 

BLACK SPRUCE 

0 .OC 
O.OC 

- MOSS 

2223.00 
29 .30 

3*5.80 
13.85 

0.00 
0 .00 

O.OC 
O.OC 

0.00 
O.OC 

0.00 
0.00 

17 2.90 
' 1.53 

27*1.70 
,**.67 

FLCT t-C 5 
0.00 
o . o c 

3556.77 
950 .JO 

305 .56 
20.00 

0 . 0 0 
c o o 

O.CO 
0.00 

8 3 1 . a 
50.00 

68.81 
10.00 

3*.45 
10.00 

4796 .80 
1040.00 

J . o c . 
• 0.00 
o . o c 

17 2 .16 
2*5.42 
2 3*6.50 

1C.17 
21.08 
'9.40 

0.00 
0.00 
0.00 

0.00 
0 .00 
0.00 

24.52 
57.35 

123.50 

2.91 
4 .75 
24.70 

1 .77 
2. 38 
2*.70 

211 .53 
330 .98 

2568 .eo 

BLACK 
PLCT re 6 

SPRUCt 
, o .no 

- M05S 
39 .60 2.3* 0.00 0.00 5 . 6 * 0.67 0.41 *8 .65 

u . J O 
0.00 
0 .oc 

768.62 
360.00 
45 .91 

4561 .5* 
e60.00 
166.*C 

0.00 
0 .00 
0 .00 

0.00 
0 .00 
O.CC 

72.63 
20.00 
3.04 

O.OC 
0.00 
o . o o 

1)3.83 
50.00 
5.21 

5506.62 
1310.OC 
2*0.56 

o .oc 
o . o c 
0.00 

5* . * l 
938.SO 
10 .56 

31* .75 
2 1 2 * . 2 0 
<2.e7 

0 .00 
0.00 
o . o o 

o . o c 
0.00 
O.CC 

5.C1 
49.40 

0.70 

0.00 
0 .00 
0 . 0 0 

5. 78 
123.50 
1.20 

3 7 9 . 9 6 
3235.7C 

55 . 3 3 
BLACK 

FLCT KC 9 
SPBLCfi - MOSS 

3<33 1 <•38 .31 0.30 0.00 c . o c 0.00 0.00 85.11 * 9 1 7 . 3 3 

• 
30.OC 
13.'.4 
27 .1 t 

8*0.00 
19C. 12 
301 .2* 

• 0.00 
0.00 
0.00 

0 .00 
o .oo 
o . c o 

0 .00 
0.00 
0 .00 

0.00 
0.00 
o . o c 

0.00 
0 . 0 0 
0 .00 

* 0 . 0 0 
*.89-
5.87 

910 .00 
2 0 8 . * 5 
339.30 

BLACK SPRUCE 

74.1C 
3.09 . 

- VdiS 

2C7* .80 
. 3 . 7 3 

0.00 
0.00 

0.00 
0 .00 

0 .00 
0.00 

'. 0 .00 
0.00 

0 .00 
0 .00 , 

98.80 
1.12 

2247 .70 
4 7 . 9 * 

PLCT r o 17 
• 676.77 
200.OC 

2C39.50 
1 390.00 

j e . s e 
20.00 

8 7 . * * 
10.00 

0 .00 
0 .00 

0 .00 
o . o c . 

0 . 0 0 
0 .00 

0.00 
0.00 

2BA2.29 
1620.00 

32.0* 
40.70 

* 9* . 0 C 

""'U2".20 
1*0.73 

i*H .10 

2.16 
2.66 . 

* 9 ,'>0 

3 , 9 * 
6 . 0 3 

' 24.70 

0 .00 
o . c o 
0.00 

0 .00 
0 .00 
0 .00 

0 .00 
0 . 0 0 
0.00 

" o . o o 
0.00 
0. 00 

1 7 0 .3* 
196.12 

* 0 0 1 , * 0 

. BLACK 
PLCT NO 33 

SFRLCE 
7 . J 7 

- MOSS 
30 . * l C.50 0.91 0 .00 0 .00 0 . 0 0 0 .00 3 9 . 18 

0 .0 0 
0 .00 
o.oo 

3513 . 79 
1 1*0.00 
171.46 

481.26 
130.00 
22.04 

0.00 
0 ,00 
0 .00 

272 .43 
150.00 
IS .18 

0.00 
o .oc 
0.00 

0 . 0 0 
0 .00 
0.00 

0.00 
0 .00 
0 .00 

4317 .48 
1*20 ,00 

216.67 

U J 
VD 



o . o n 2*5 .10 33.21 0.00 16.SO O.CC 0.00 0 . 6 6 -ywTT. 
0.00 2Hl!>.i)U 321 .10 0 .00 370 .50 O.OO 0.00 0.00 3507.40 
O.lO 41.27 5.07 0.00 3.49 0.00 0.00 0.00 49. e 3 

. BLACK SPHLCE - MUSS 
PLCT hC 36 0.00 3679.70 PLCT hC 36 

0.00 2462.86 1 167.06 0.00 0.00 0.00 49.78 0.00 3679.70 
V .00 1 i'V . JO 2PO.O0 0.00 0.00 O.CC 10.00 0.00 1630.00 
U.uC 1' H.33 5C.30 0.00 0 .00 0.00 2.30 0.00 .200. 94 
0.00 169.54 PC.53 0.00 0.00 O.OC 3.43 0 .00 253.90 
O.OO 330^.80 ' 691 .60 0 .00 O.OC O.OC 24.7 C " ' " o . o o 4026.10 
o . o c 34.12 11.57 0.00 0.00 0.00 0.53 0.00 46. 22 

PLACK SPRUCE • • MOSS 
PLOT NO 54 2855.76 PLOT 

O.OC 2*2* . c a 12.58 419.09 O.CC 0.00 0 .00 0.00 2855.76 
U.'TO 1920.JO 10.00 180.00 O.CC 0.00 0.00 0.00 2110.00 
0.00 U4.15 0.79 2 r .02 0 .00 0.00 0.00 0. 00 18°.96 
O.CC U7.2o "0.P7 28.92 0.00 0.00 0.00 0.00 197.05 
0.00 47*2.40 24 .70 4 * 4 . 60 O.CO O.CC 0.00 0.00 5211 .70 
O.OC 37.76 C.18 5 .76 0.00 0.00 0.00 0.00 43.69 

BLACK SPRUCE - MOSS 
PLOT NO 10 

3745.* 2 
370.00 
128.06 

1668.72 
500.00 
62 .45 

COO 
0.00 
0.00 

69 .86 
10.00 
3.32 

0.00 
0.00 
0.00 

0.00 
0.00 
O.CC 

969.31 
40.00 
27.92 

144.72 
50.00 
7.59 

6558.C4 
970.00 
2 4 9 . 3 3 

258 .4 2 
913.9C 
20.4 5 

115. 14 
1235.00 

18 .96 

COO 
COO 
0.00 

4.82 
24.70 
0.76 

0.00 
0.00 
0.00 

0.00 
O.OC 
0.00 

66 .88 
98.80 
6.42 

9.99 
123.50 

1.75 

455.26 
2395.90 

57.35 
. PLACK SPRUCE 

PLCT NC 18. 
MOSS 

421.74 1227.25 2572.53 0.00 0 .00 442.72 0.00 0.00 4664.23 
20.OC 
\Z .9 8 
29.1C 

310.CO 
57 .15 
84.63 

BLACK SPRUCE -

49 .4C 
2.98 

MOSS 

765.70 
13.14 

l e c o o 
P3.R9 

177.50 
4*4.60" 
19 .29 

0.00 
O.TO 
0 .00 

0.00 
O.OC 
0 .00 

0.00 
0.00 

O.CC 
0.00 

50.00 
15.C6 

_30jJ_5_ 
123.50 

3.46 

0.00 
0.00 
0.00 

0.00 
0.00 
O.OO 

0.00 
0.00 

0.00 
0.00 

560.CO 
169.08 

_ 3 2 l . f _ 3 _ 
1383720 

3B.89 

PLCT I C 24 
O.OC 

_0.0C_ 
0 .00* 
O.OC 
O.CC 

1461.33 
560.00 

2594.76 
570.00 

79 .07 
1J0.83 
1383.20 

128.37 
170.04 

2395.00 

0.00 
_0.00 

o"."do" 
0 .00 
0.00 

0.00 
_0 .00 • 

coo""" 
0.00 
0.00 

C.CC 
0.00_ 
"O.CC 
0.00 
0.00 

O.OC 
_q_.oo_ 
0.00 
0.00 
0.00 

0.00 
0.00_ 
"6766 
0.00 
0.00 

4056.09 
_15 30.0C_ 
2 07 ̂ 44 
279.87 

3 7 7 0 .10 

BLACK SPRUCE 
PLOT f.C .4 9.. 

0 .OC 
MOSS 
1 c.. .Vc" 
10.OC 
6.12 

18 .19 

3534.45 
1090.00 
U5 . 14 

29.52 

963 .56 
4 C 0 0 
7 C 4 8 

0.00 

(HACK SPRUCE 
FICT 1.0 79 

13.4 t 
24. 7 C 
I.* 1 

f * U S S 

• u..i0 

2*3.83 
26T2.30 
4 0.23 

ii u u ,:.p,put--. 

O.OC 
0 .OC 
0.0 C_ 

"67*0*6 
0.00 

nasa,. 

_5pH_,6 3 
14 0 . 6 T " 
25.50 

_.**<-•10 

345 ."80 
5.87 

66 . 4 9 
5 P . fi 0 
6.5 5 

_2.203.'/0 
1 070 ."do*" 
117.37 

__152.07 
2 6'4 2.96"" 

27.00 

0 .00 
0.00 

_0.0_0_ 
oVoo 
0.00 
O.OO 

° _ ' 0 0 _ 
"o .00 
0,00 

_0.00_ 
o'.'6o 
0.00 

O.OC 

O.OC 
o .JO 
o . c c 
0.00 
0.00 
0,00 

0,OC_ 
~6'."6"o 
0.00 
0.00 

O.CC 

595.44 
120.00 
22.73 
41.C5 

296.40 
5.23 

0.00 

0.00 
0.00 

_ 0 j _ 0 0 _ 
o . o o 
o . o o 
0.00 

0.00 47 .71 

41 .26 
50.00 
3.20 

5330.11 
1310.CO 
235.67 

2.85 
123.50 

0.74 

367.78 
3235.7C 

5* .21 

0 .00 
0.00 

O.CO 
"O.OO* 
0.00 
J > - C < L 
0 . 6 6 
o . o o 

_OJLQ-° 
o . o o ' 
0.00 
0.00 

" o . o o " 
0.00 

0.00_ 
"6*. 6o 
0.00 
0.00 
o.ob" 
0.00 

J 7 I 2 . 5 3 
1210.00 
142.88 

_ " BT."6_ 
298 P.70 

32.86 

ON 
t t 
i—i 
x 

vO ON 
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C.CC 11 .13 0.00 0 .00 0 .00 0.00 0.00 C . CO 11.38 
O . C C . 419.90 0.00 0.00 0.00 0.00 0.00 o.oo 419.90 
0 . u C . 2.77 . 0.00 0.00 0.00 c c c - 0.00 • 0.00 2.77 

. RL ACK SPRUCE - SAl I X MY K T 1 L LI FCLI A -AULACCPMUM 
p i m i-.c ne 

246. Ifc 7F .76 0.00 0.00 0.00 O.CC 10.22 0.00 3 35.14 
110.OC 6 C . 0 J 0.00 o . o o U .00 0.00 10.00 0.00 180.OC -——< 

I 2 . i ! 1 5 . 14 0.00 0.00 0.00 0.00 0.75 0.00 18.70 
I t . S E 5 .41 o . o o 0.00 0.00 O.CC 0.7 1 0.00 23.12 

271.7C 14C.20 0.00 0.00 O.OC 0.00 24.70 o.oo ' 444.60 
2 . 9 5 I .Id 0.00 0.00 o . o c 0.00 0. 17 0.00 4.30 

. BLACK SPRUCE - SAl IX MYR TIL LIFCLI A - AULACCI'MUM 
PLCT NC 99 

O.JC 1 1 .79 COO 0.00 o . o c O.CC 0.00 0.00 11 .79 
O.OC 10.00 0.00 0 .00 0 .00 0.00 0.00 0.00 10.00 
0 .OC 0. f 3 COO O.CO 0.00 0.00 0.00 c o o 0.83 
0.00 0.81 0.00 O.CO 0.00 O.CC 0.00 0.00 O.Rl 
o . o c 2< . 70 c o o . 0.00 0.00 0.00 O.CO O.CO 24.70 

• 0 .0 0 0. 19 c o o 0.00 0.00 0.00 0.00 0.00 0. 19 
. BLACK SPRUCE - SALIX MY F TI L L I FCL 1 A -AULACCMN RIM 

PLCT NC 9 1 
O.OC 7 .45 C.OC 0.00 o . o c 0.00 . 0.00.- 0.00 7.45 
O.OC 10.00 0.00 0.00 o . o c o . o c 0.00 0.00 . 10.00 
C.OC 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.59 

' 0..1C 0 .51 c o o o . o o c c c O.CO 0.00 0.00 0.51 
O.OC 24.70 0.00 0.00 0 .00 0.00 0.00 0.00 24.7C 
O.l C 0. 14 c o o 0.00 0.00 0.00 0.00 0.00 0.14 

BLACK SPPUCE - SALIX fYPTILLIFOLIA - AULACCPMUM 
• PLCT NO -1 , 

41.02 5 P . 5 1 COO O.CO o . o c 0.00 1.70 0.00 101.24 
18.J3 51 .67 0.00 0.00 0.00 O.CC 1.67 0.00 71 .67 
2.14 4 . 02 COO 0.00 0 .00 0.00 0.12 0.00 6. 28 
2 . H 2 4 .C4 COO 0.00 O.CO O.CO 0.12 0.00 6.99 

45.2a 127.62 0.00 . 0.00 0.00 C.CC 4.12 0.00 177.02 
0.4 9 0.53 . ,0.00 0.00 0 .00 0.00 0.03 0.00 1 .44 

. PLACK SPPUCE - SPHAGNUM FUSCUM 
PLOT NO 2 7 

O.CC 336.69 c o o 114.45 0.00 0.00 0.00 0.00 503.14 
O.JC 330.00 0.30 40.00 O.CO 0.00 0.00 ' 0.00 370.00 
O.OC 26 .61 . 0.00 6 .60 0 .00 0.00 0.00 0. 00 33.21 
O.OC 26.82 c o o 7.90 0.00 0.00 0.00 0.00 34.7 2 
o . o c 815. 10 • 0.00 96.80 o . o c O.CC 0.00 0.00 913.90 
o . o c 6.12 c o o 1 .52 0 .00 0.00 0.00 0.00 7.64 

. ELACK SPPUCE - SPHAGNUM FUSCUM 
PLCT M C 2E 

O.OC 29. 5 i . c o o 0.00 0.00 0.00 0.00 0. 00 29.55 
0.00 30.00 . c o o c o o o . o c 0.00 0.00 0.00 30.00 
o . o c 2.17 0.00 0.00 o . o c C.OC 0.00 0.00 2.17 
O.OC 2.04 0.00 0.00 0.00 0.00 0.00 0.00 2.04 
0 .OC 74.10 0.00 0.00 O.CO 0.00 0.00 0.00 74 .10 
O.OC 0.50 0.00 0 .00 0 .00 0.00 0.00 O.CO 0.50 

, ELACK SPRUCE - SPHAGNUM FLSCUM 
PLCT NC - 1 . 

O.CC • 69.71 0.00 1° .08 0 .00 0.00 0.00 0.00 88.78 
i 0 .OC 60.00 o . o o • 6.67 0.00 0.00 0.00 0.00 66.67 

O.OC 4 .80 0.00 1 .10 0.00 O.CC 0.00 0.00 . 5.90 
0.00 4.31 0.00 1 .32 0 .00 0.00 0.00 0.00 
o . o c 148.20 0.00 t6.47 0.00 0.00 J.00 o . o o 164.67 
O.JO I .10 0.00 0.25 0.00 O.OC 0.00 0.00 1.36 

._ __ .FLCCtllLXlN-CALAAH^l P I AH 

CO 

X 

CO 



FLCT NC -1 417 .94 
48 . 4 6 
14.82 . 
28.P4 
11S.7C 

2317.40 
381.54 
121.46 
159 .90 

2177.40 

128C43 
286.15 
53.09 
88.35 

7C6.80 

f44 . 34 
lr> .38 
2.48 
3.06 

38.00 

20.96 
11.54. 
1.17 
1.45 

28 .50 

149.38 
18.46 
5.03 
10.31 
45.60 

83.68' 
4.62 
2.55 
5.77 
11.40 

38.08 
20.77 
2.25 
2.63 

51.30 

4352.21 
1286.92 
202.85 
300.30 

317B.70 
> 3.' 1 27.54 12.21 0.57 0.27 1.16 0.59 0.52 46 .66 

PLOT 
.• TAMARACK -

l.C i 3 
SWAMP R1P.CH - MENYANTHES 

0 .OC 
O.CC 
O.OC 

22. 10 
20.00 
I .53 

C.OC 
0.00 
0.00 

743.24 
220.00 
40.41 

O.CC 
O.OC 
0.00 

0.00 
C.CC 
0.00 

0.00 
0.00 
0.00 

0.00' 
• 0.00 

0.00 

765•34 
240.00 
41.99 

0.0 0 
o.oc 
0 .OC 

1 .53 
49.40 
0.36 

0.00 
0.00 
c o o 

51 . 28 
543.40 
9. 20 

O.OC 
0.00 
O.OC 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0 .00 
0. 00 
0.00 

52 .61 
552.80 

o.66 
TAMARACK - SWAMP BIfcCH - MENYANTHES 

PLCT t.C 7 6'. » 

0 .00 0.00 c o o 600.35 0.00 0.00 0.00 0.00 600.35 
0..'C 
O.CC 
0.00 

0.03 
O.CO 
c.co 

0.30 
c o o 
c o o 

270.00 
3* .05 
41.42 

o.oc 
0 .00 
O.OC 

O.CC 
0.00 
0.00 

0.00 
o.oc 
0.00 

0. 00 
0.00 
0.00 

270.00 
36. C5 
41.4 2 

o . o o 
. o.oc 

0.00 
c . c o 

. . . 0.00 
c o o 

666.90 
S.29 

O.CC 
o .oo 

C.CC 
0.00 

0.0.0 
0.00 

C. 00 
0.00 

666•90 
B.29 

TAMARACK - SWA;-IP BIRCH - MENYANTHES 
PL(!T i 0 77 

• O.CC 
o. JO 

O.CO 
O.OJ 

0.00 
o.oo 

333.78 
290.00 

0.00 
O.CO 

0.00 
o.oc 

0.00 
3.00 

c o o 
0.00 

333.7E 
2"0.00 

O.CC 
0.00 
0.0 0 

0.00 
c o o 
0 .30 

0.00 
c o o 
0.00 

24 .16 
23. 03 

716.30 
0 .00 
0.00 
c o o 

0.00 
0.00 
O.CC 

0.00 
0.00 
0.00 

0. CO 
0.00 
0.00 

24.16 
23.03 

716.30 
C.OC o . c o 0.00 5 .56 0.00 0.00 0.00 0. 00 5.56 

PLOT 
. TAMAFACK -

t.O 7 8 
SWAMP BIRCH - MENYANTHES 

O.CC 
o.oc 
O.CC 

10.20 
10.CO 
0.75 

c o o 
c o o 
0.00 

829 .82 
440.00 
52.72 

0.00 
c o o 

'o.oo 

0.00 
0.00 
C.CC 

. 0.00 
0.00 
0.00 

0 • 00 
0.00 
C. 00 

840.C 2 
450.00 
53.46 

O.OC 
0 .00 

J .' . o.oc 

0.70 
2' .70 
• 0.17 

0.00 
c o o . 
0.00 

57.26 
1086.80 

12 .12 
o.oc 
O.CO 
0.00 

0.00 
0.00 
0.00 

0 .00 
0.00 
0.00 

0. 00 
0.00 
C. CO 

57.96 
1111 .50 

12.30 
T MAR/CK - SWAMP BIRCH - MENYANTHES 

PLCT NC -1 
o.oc c c a 0.00 626 .30 . 0 .00 0.00 0.00 0. 00 634.E7 
0 .OC 
O.OC 
o.oc 

7.50 
(• . 53 
0.56 

c o o 
0.00 
c o o 

305.00 
38.33 

• 43.25 

0.00 
O.CO 
0 .00 

0.00 
O.CC 
O.OC 

0.00 
0.00 
0.00 

0. 00 
0.00 • 
0.00 

312.50 
38.91 
43.81 

"j "i ~\ D O 

CLACK SPRUCE 

0 .OC 18.52 • COO 
O.JC 0.13 0.00 

- SAIIX MVRTI LLI FCL! A - AULACCKMUM 

753.35 
8,32 

0,00 
0.00 

0.00 
o.oc 

0.00 
0.00 

0 .00 
0.00 8.95 

PLOT l.C *«• 
o.oc 
o.oc 

88.20 
60.CO 

0.00 
' 0.00 

0.00 
0.00 

o.oc 
0.00 

O.CC 
0.00 

0.00 
0.00 

0.00 
0.00 

88.20 
60.00 

C (",£ 

0.00 
o.oc 
O.CC 

5 .54 
6.09 

14H.20 

0.00 
0.00 
c o o 

0.00 
. 0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

6.09 
148.20 

\ J7 O.OC 1.27 ' O.oo 0.00 0.00 0.00 0.00 0. 00 I • I 1 

P l f T 
. . BLACK SPRUCE 
NO 4 5 

- SALIX KYRT1 LL I FOL I A - AULACCfMUM 
~T /. mU cn 

O.OC 
O.OC 

, . . .SUA 

164. BB 
170.00 

IP 192 

0.00 
0.00 

u9,t°S> 

o.oo 
0.00 
o.oo 

o.oc 
0 .00 
O.no 

O.CC 
0.00 
0.00 

0.00 
0.00 
0.00 

0 . 00 
0.00 
0.00 

170.00 
12.03 
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O.OO . 241' .5.5 0.00 0 .00 0 .00 C .CC 0 .00 0 .00 245 .56 
O . JC 3 t55 .60 0.00 0 .00 0 .00 0 .00 0 .00 0 . 0 0 3655.6C 
0 .OC 4 5.03 0 .00 0 .00 0 .00 0 .00 0 .00 0 .00 45 . 0 3 

BLACK SPPUCE -• EQUISETUM SYLVATICUM 
PLCT NO 30 

O.OC 5506.69 1 5P.52 0 . 0 0 0 .00 o . o c 0 . 0 0 ' 447 .39 6114.60 
> O.OC 750.00 20 .00 0 .00 O.OC 0 .00 0 .00 90 .00 860,00 

O.OC 212.12 6.11 0.00 0.00 0 . 00 0 .00 20.14 238.96 
O.OC 380 . 10 1C.94 0 . 0 0 O.CC 0 .00 0 .00 30.87 421.91 
O.OC 1652.50 49 .40 0 .00 0 .00 0 .00 0 .00 222.30 2124.20 
O.CC 4 E . 9 2 1.40 0.00 0 .00 0 . 0 0 0 .00 4 .63 54 . 96 

. PLACK SPPUCE - EQUISETUK SYLVATICUM 
PLCT NC 4 7 

O.OC 632 . 14 C O O 23.02 0 .00 0 .00 0 .00 0 .00 655 .76 
O .JC 510.0.3 o.Oo 20.CO 0 .00 O.CC 0.00 0 .00 530 .00 
o . u c 4 3.00 C O O 1 .69 0 .00 0 . 00 O.OC 0 . 0 0 44..fc9 
o . o c 4 3 . 6 6 C O O 1.59 O.OC o . o c 0.00 0 .00 45 .25 
0 . 0 0 1259.70 0.00 4 ° . 4 0 o . o c O.CC c o o 0.00 1 3 0 ° . 1 0 
c c c 9.89 c o o 0.39 0 .00 0 . 00 0 .00 0.00 10. 2e 

. ELACK SPFUCE - EQUISETUM SYLVATICUM 
PLOT NO 5 1 

C.CC 7 50.60 0.00 175.76 O.CO 0 .00 0 .00 0 . 0 0 926 .37 
: o . o c 750.00 o . o o 30.00 0 .00 0 . 00 0 .00 0 . 0 0 830 .00 

C C C 54 .49 0.00 10.69 0 .00 0 .00 o . o o c o o 65 .18 
o . o c 51.79 c o o 12. 13 0 .00 0 . 0 0 0 .00 0 .00 63 .92 
o . o o 1852 .50 0 .10 197.60 c o o O.CO O.OC 0 .00 2050 .10 
0.00 12.5 3 0.00 2 .46 o . o o o . o o 0.00 0 . 0 0 14 . 99 

. BLACK SPPUCE - EQUISETUM SYLVATICUM 
PLCT NO -1 

o . o c 25*2*. 10 31 .70 100.72 0 .00 0 . 00 0 .00 90 .72 2756.25 
O . J O IC54.00 4 . 0 0 4P .0O 0 .00 0 .00 0 .00 20.00 1126.00 
O.CO 131.00 1.22 6 .72 0 .00 . O.CC 0 .00 4 . 1 3 143.07 
O.CC 1 7 ' . 1 6 2.19 7 .57 0 .00 0 .00 0 .00 6 . 26 190. IR 
o . o c 2603.33 5.88 l i e . 5 6 0 .00 0 .00 . 0 . 0 0 . 49 .40 2781 .22 
o . o c 30.13 0.23 1.55 O.OC 0 .00 0 .00 0. 95 32.91 

- TAMARACK - BLACK SPRUCE - EQUISETUM ARVENSE . 
PLCT NC 31 

o . o c 1046.49 0 .00 460.43 0 .00 0 . 0 0 0 .00 199.79 1706.72 
0 . 0 0 4 * 0 . 0 0 c o o • 140.00 0 .00 0 .00 0 .00 160.00 740 .00 
0 . 0 0 57 .26 0 . 0 0 2 C .41 0 .00 O.CC 0 .00 13.51 96 .17 
o . o c 72.21 0 .00 31 .77 0 .00 .0.00 0 .00 13.79 117.76 
0 .OC ICE6.80 c o o 345.80 o . o c 0.00 0 . 0 0 395.20 1827.BO 
J.0 0 13.17 0.00 5 . 8 4 o . o c O.CO 0 .00 3.11 22.12 

..TAMARACK. - BLACK SPRUCE - ECUISL-TIM ARVENSE 
FLCT NC '»B 

212H.R3 2 1 6 9 . 6 H 0.00 90.14 0 .00 O.CC 367 .9C 0. 00 4756.5= 
15J.0C 

0 . 11 3 
390.00 

92 .79 
0 .00 
(1.00 

10.00 
4 . 0 3 

0 .00 
c c c 

0.00 
0 .00 

20.00 
11.41 

0 . 0 0 
0 . 0 0 

570.00 
17R.05 

'• 
14c.«5 
3 7 0 .5C 

16 .Oe 

149.71 
963.30 

21 .34 

0.00 
c o o 

• 0 .00 

6 .22 
24.70 

0 .93 

0 .00 
0 . 0 0 
O.CO 

0 .00 
0 . 00 
O.CC 

25.39 
49 .40 

2.62 

0. 00 
0 . 0 0 
0 .00 

328 .20 
1407.90 

40 .95 
TAMARACK - BLACK SPRUCE - E0U1SETUM APVINSF 

PLCT NC 56 
1 3 2 a . s e 3851.20 • 0 .00 20.41 0 .00 o . o c 0.00 2 b I.86 5482.34 

30.OC 
4 2 . 2C 
91 .69 

1020.00 
180.27 
2*5 .73 

0 .00 
0.00 
0 .00 

10.00 
1.31 
1.41 

0 . 0 0 
0 . 0 0 
o . o c 

0 . 0 0 
0 .00 
O.CC 

0 .00 
0 .00 
0 .00 

130.00 
16.12 
19.45 

1240.CC 
239.90 
378.28 

197.nC 2519.40 0 .00 2 4 . 7 0 - 0 .00 0 . 00 0 . 0 0 321 . 10 3062.80 
9 .71 41 .46 0 .00 0 . 30 o . o o . 0.00 . 0.00 3.71 55 .18 

V TAM/.RACK - BLACK SPRUff - liSYi[ 1 ,i 1iiri/ l R V P N ! ; E 
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F L C 1 HC 5 7 
7 35 .0 2 l t .40.B3 0 .00 2*V. 15 0 .00 0 .00 0 .00 0.00 2601.60 
3 70.CC 1340.00 0.00 10.00 0 .00 0 .00 o . o o 0.00 1720.CC 

39 .5 2 120.55 C .CO 1.53 • 0 .00 0 .00 0 .00 u .oo 162.01 
50.7 6 127 .02 0.00 1 .74 0 .00 O.CC 0.00 o. oo 1 7 9 . M 

912 . 'C 3 301.80 0.00 2'-. 70 0 .00 0 .00 0 .00 0 .00 4248 .40 
9 .0 9 27.82 0.00 0 . 35 O.OC 0 .00 0 .00 0 .00 37.26 

TAP A PACK - BLACK SPRUCf - L C U I S H U M AHVLNSE 
f i n j _ NC 58 

O.CC 5 225 . J7 0 .00 1663.96 c u e 0 .00 o . o o " o . o o " ' 6BB9 .33 
O.OC 970.00 0.00 70 .00 0 .00 0 .00 0 .00 0.00 1040.00 
0.00 223 .6ft 0.00 59. 85 0 .00 0 .00 0 .00 0 .00 ' 2B3.5 3 
O.'.iC 3eO.V.i 0 .00 I W . f l l o . o o O .CC o . o o 0.00 47'. .36 
O.OC 22195 . l>0 0.00 I 72 .90 0 .00 0 .00 0 .00 0.00 2568.PO 
0 .UO ' HI .45 0.00 13.77 0 .00 0 .00 0 .00 o . o o 6 5 . 21 

TAMTKACTT • BLACK r.PRUCl - u CUt SET UK AfiVtNSE 
PLCT. NO - 1 

8 3 8 . 6 6 21126 .71 0.00 ' 452.C2 O.CO 0 .00 73 .58 9 6 . 3 3 4287.30 
120.OC E i ? . JO 0.00 48 .00 0 .00 o . o c 4 . 0 0 58. 00 1062.00 

3C.31 1.34.99 0.00 18.43 0 .00 0 .00 2 .28 5.93 191.53 
', 57.87 195.04 0 .00 31 . 19 C.OC c o o 5 .08 6 . 65 295.B2 

2 9 c .«C 2C55 .04 0.00 118.56 O.OC 0 .00 9 .88 143. 26 2623.14 
6 . 9 7 31 .05 • c o o 4 . 2 4 - 0 .00 0 .00 0 . 5 2 1.36 4 4 . \4 

LCDGEPCLE PINE - KINNIKINNICK - LIChEN 
PLCT KC 5 9 

0 .OC 4 E . 5 2 1516.15 0 .00 O.CC o . o o - 0 . 0 0 0.00 1565.07 
J . ' jC 50 .JO 270.00 C C O 0 .00 O.CC 0.00 0.00 320 .00 
O.CC 3 . 6 0 61 .83 0 .00 0 .00 0 .00 0 .00 c o o 65 .43 
0 .00 3 . 38 104.61 O.CO 0 .00 o . o c 0 . 0 0 0.00 107.90 
o . o c 123 .50 666 .90 . 0 .00 O.OC O.CC O.OC 0. 00 790 .40 
o . o c C . 83 14.22 0 .00 0 .00 0 .00 0 .00 0.00 15.05 

LCDGEFCL: FINE - KINNIKINNICK - L I CHEN 
"LOT NC 8 1 

347.7C 137.74 657 .60 0 .00 0 .00 2735.08 0 .00 0 .00 3878. 13 
70 .OC 70 .03 40 .00 0 .00 0 .00 150.00 0 .00 0 .00 330 .00 
14.54 8.14 . 21.14 . 0 .00 0 .00 75 .56 0 .00 0 .00 119.38 

2 3 . 9 S 5 .50 45.37 0.00 0 .00 188.72 0 .00 0 .00 267.59 
172.OC 172.90 58 .80 0 .00 O.CC 370.50 0 .00 0 .00 815 .10 

3.34 1.87 4 . 8 6 0 .00 0 .00 17.38 0 .00 0.00 27.46 
LCOGIFCLE P INI - KINNIKINNICK - L1CHEN 

PLOT NC 8 2 
2212.70 O.OC 135.60 1860.60 0 .00 0 .00 216.50 0 .00 0 .00 2212.70 

0 .OC 90 .00 230.00 0 .00 . o . o c 30 .00 0 . 0 0 0 .00 350.00 
O.OC 0.77 70 .19 0 .00 O.CC 7.81 0 .00 0.00 • e 6 . 7 7 
O.CC 9.36 128.38 0 .00 0 .00 14 .94 0 .00 0 .00 152.68 
O.CC 222 . 33 568.10 0 .00 0 .00 74.10 0 .00 0.00 864 .50 
O.OC 2 .02 .16.14 • 0 .00 0 .00 1.80 0 .00 0 .00 19 .96 

LCOCEPCLE PINE - KINNIKINNICK - LICHEN 
PLCT NC 92 

1576.85 
PLCT NC 92 

260.3C 12.65 872.53 0 ,00 0 .00 431 .38 o . o o 0 .00 1576.85 
50.OC 10.00 e c o c 0 .00 0 .00 140.00 0 , 0 0 o . o o 280 .00 
11.01 0.f>7 20.06 0 .00 0 .00 18.74 0 .00 0 .00 60 .68 
17.56 0.B7 60 .20 0 ,00 0 .00 29.76 0 .00 0 .00 ICS.80 

123.50 24 .70 197.60 0 .00 o . o o 345.80 0 .00 o . o o 691 .60 
2 .53 0 .20 . 6 . 9 1 0 . 0 0 0 .00 4,31 0 .00 0 .00 13.96 

LCOGEPOLE PINE - KINNIKINNICK - LICHEN 
' PLCT NC "I 

152 .CC 83.73 1226.72 0 .00 0 .00 845.74 0 .00 0 .00 2308 .19 
30.OC 5 5 .00 155.00 0 .00 0 .00 • 80 .00 0 . 0 0 0 .00 320 .00 
6 .39 5 . 35 45 .80 0 .00 O.OC 25.53 0 .00 0 .00 83 .07 

http://lt.40.B3


l o 
O j-4 

i O O OjC o 

i o o c ; o o 

o ( 
i o o 

o o ! o O O 

) O O 0 , 0 o • • • I* • 
> o o o ' o o 
> o o o p o 

> o o o , o o 

J o o C O o 

^ o c o o Ci 
i j O O o O O 

>' O o o o r> 

o o p o o 

. o O p o o 

o o j c o © 
o o ; o r v o 

O O l O o o 

I O tr-
O Ol 

i j o o- o 
>!ro u i O 

>;o o . o o o 

i t - V * 

-J c* -n 

o o o o o 

ru. ut i i n O > 
4> O l i - a- o 

T l T i l 
t— r—\ 
rt n 

al. 
• u» •— '_n '„ 

o o o c o 

i O O O C O 

> o o o o o 

O H C D l 

• • • ! 
f> Oi 
t n u l O ; 

i l o o o o o 

i *- o 
- - J UI o >o 
I U i in O V 
1 O C D O CP 

•f -4> - J 
ca w o 

j O ^ »—• O 
•j O -J >T» f> 
i y> J» ^ O 

.t) M M 

£1 
H XIQNaddV 



kok 

APPENDIX I 

Chemical and P h y s i c a l P r o p e r t i e s 
of Ground Waters 

D i s s o l v e d oxygen (D.O.) was measured i n s i t u , 
w i t h a Y.S.I. Model Jk oxygen Meter (Yellow Springs 
Instrument Co';, Yellow Springs, Ohio). C o n d u c t i v i t y 
(^iMHO) was a d d i t i o n a l l y measured i n s i t u , w i t h an Orion 
Model k07 Ionalyzer (Orion Research, Inc., Cambridge, 
Massachusetts). PO^, S i 0 2 , SOL,., Ca, Mg, and K were 
determined on water samples (f r o z e n s h o r t l y a f t e r f i e l d 
c o l l e c t i o n ) i n the Ecology l a b o r a t o r y , F a c u l t y of F o r e s t r y , 
U n i v e r s i t y of B r i t i s h Columbia. 



APPEND DC I 

Black Spruce-
Moss 

Black Spruce-
Equisetum sylvaticum 

.Tamarack-
Black Spruce-
paulsetum arvense 

Tamarack-
Swamp-Blreh-
jtenyanthea 

Chemical and physical properties of Ground Waters 

S 1 0 -

V.O 

•lot 8 0 . D.O. Conduc leap. ML, •lot 8 0 . 
ppm tivity C ppm 

fxmo 

10 - VlO 5 .07 

?2 3.V 100 6 . 2 5 
l7 

5.V 55 V •5? 51 3.6 50 8 .26 

Avg. V.l 68 6.0 .36 
Range 3. V-5 .V 5 0 - 1 0 0 V-8 . 2 5 - 5 7 

31 2 .8 10 . 06 
1.8 0 .8 85 7 . 2 8 
5 6 6 .8 80 7 .92 
57 6.0 115 6 .72 
58 5 .0 80 8 . 3 5 

Avg. V.3 103 7.6 .••7 
Bangs 0.8-6.8 80-150 6-10 . 0 6 - . 9 2 

53 2.6 150 12 
76 0.2 200 15 .02 

3.V 195 12 .02 
78 1.2 160 12 . 0 3 

Avg. 1.8 176 12.7 . 02 

Bange 0.2-3.V 150-200 12-15 . 0 2 - . 0 3 

2 . 6 
2 . 0 
0 . 7 

1 .8 

2.V 

6 . 9 
3 - 3 

3 . 6 

6 .2 
V .2 
5 -8 

5 .V 

SC% 
tn pps 

13 .2 

12 .5 
10 .0 
1 3 . 0 

11 .8 

2.8 
1.7 
1.8 
2.6 

3 . 0 

3.5 

C a 

V 5 . 2 

17.2 
8 . 9 
6.3 
10.8 

2 5 . 8 
16.6 
9.2 

12 .1 
13.2 

1 5 . V 

27.5 
28.2 
28.1 

2 7 . 9 

Vg 

29.5 

V.8 
2 . 0 
l.V 

2 . 7 

5 .2 
2 .8 
"•.0 

"•.3 

6 . 9 
7 . 9 
6 . 7 

7.2 

1.9 

1.1 
0 . 3 
0 .2 

0 . 5 

0.1 
0.5 
1.6 
0.8 
o . v 

0.6 

0.2 
0.5 
0.6 
O.V 

02—03 V . 2 - 6 . 2 3-0-V.O 27 .5 -28.2 6.7-7.9 0 . 2 - 0 . 6 

Black Spruee-
Sallx m v r t l l l l f o l l a . 
ftulacoxnlum 

V5 
88 
89 
90 
91 

Avg. 
Bange 

3 .8 

1:1 
1:1 
v . v 

75 
230 
n o 

82 
95 

120 

3 .8 119 
3.V-V.V 75-230 

1 
1 
2 
3 
3 
2 

2 . 0 

1-3 

.08 

. 0 3 

.07 

. 1 5 

. 20 

. 5 6 

3 . 0 
2 . 9 
2 . 6 
1.7 
2 . 9 
1.5 

}'2  IV .2 
2 . 2 
0.5 
0 . 2 
0 . 2 

17J7 
39.2 
20.1 
13.7 
1V.8 
27 .2 

3 .V 
12 .1 

5 .2 
3 .5 

7.V 

0 .2 
O.V 
0 . 2 
O.V 
0 . 7 
0 . 2 

. 1 8 2.V 3.V 2 2 - 1 5.9 0.3 
. 0 3 - . 5 6 1.5-3-0 0 . 2 - 1 V . 2 1 3 . 7 - 3 9 . 2 3.V-12.1 0 . 2 - 0 . 7 

Black Spruee-
Sphaenum fuseum 

Pitcher Plant-
Sphagnum 

Menyant 
r a l e -
:nes 

6.V 
••.9 82 

3 
2 

. 3 6 1 .1 2 0 . 0 17.2 2 . 9 1 .9 

Avg. 5-6 86 2 .5 

Bange V.9-6.V 82-86 2-3 

11 
3* 

1.6 
1.9 

V6 
50 

IV 
15 

.61 

.61 
0.5 
0 . 3 1:1 1.8 

1 .8 °'? O.V 
0 . 2 
0 . 6 

Avg. 1.7 "•8 1V.5 .61 o . i * 6 . 9 1 .8 O.V O.V 

Bange 1 . 6 - 1 . 9 V6-50 lV - 1 5 0 . 3 - 0 . 5 v . 1 - 9 . 8 0.V-0.5 0 . 2 - 0 . 6 

60 
61 

0 .7 
0.4 

200 
200 

16 
16 

. 0 2 

.02 
5 . 2 
5.6 

0 . 7 
1.5 

2 3 . 9 
32.5 

6 . 6 
8 .2 

0 . 2 
O.V 

Avg. 0.5 200 16 . 0 2 5.V 1.1 28 .2 7.V 0.3 

Bange O.V-0.7 5 . 2 - 5 . 6 0 . 7 - 1 . 5 23.9-32.5 6 . 6 - 8 . 2 0.2-O.V 



BOG WATERS 

<2X,2F3.0,3F4.0.3F3.0,F2.0,2(F3.0,F4.0I . F4. 0, F 3. 0, F 5. 0, 2F 4. 0, 2F52. 07F4.0) 

NUMBER CF OBSERVATIONS. 23 

"PACe ' [ ' 

r 

VAR I ABLE SYMBOL MEAN STAKCAPD MINIMUM MAXIMUM COEFFICIENT CF 

< 

DEV14710N "'VARIATION 

x l P04 0.270370D+CC 0.76715SE+C0 0.20J00CE-CI C.920000E+00 98.64 
X 2 SI 02 0.3139130+01 0.181552E+01 0.4C000CE+CC C.6900003+01 5 7.34 
X 3 sc< C.603913C+CI 0.633950E+01 0 .20000CE+CC C.iC0CCOc+C2 1C4.98 
X 4 CA INH20 0.197522D+C2 0. 1C7902E+02 OTTSOOOOE'+Cr ~ CV452000E + 02" ' 54.63 
X 5 MG INH20 0.531304C+OI 0.578629E+01 0.4C00CCE+CC C.295CC0u+C2 97.36 
X 6 K IN H20 0.6 521 74D+CC 0.554215E+00 0 .1CJUO0E + 0C 0.200000^+01 84.98 
X 7 C.C. 0.350OO0D*Cl 0.21C2SSF+C1 0.2C0C0CE+CC C.77O0C0=+01 fcU.Uf 
X 8 CCNO 0.131043E+03 0.B15O1OE+O2 0.5C00CCE+C2 C.410C005+C3 62.19 
X 9 TEMP C.7347830+C1 O.492312E+01 O.IOOOOCE+Cl 0.160000E+02 67.00 
XlO PH 0.5282610+01 ~~0T9T256"5F+"OC" _C"73900CCE + C r CT680000E+01 : 1 7 . 6 5 " 
XI 1 C/K 0.4743430*02 0.175B97E+02 0 .274000E+02 C.5590C0C+C2 37.C8 
X12 P C.7173910+02 C. 481675F+02 0.6CJOOOE+01 0. 164000E + 03 67.14 
X13 CA 0.401S57C + 0Z 0.1S02CSE+C2 li.beoUCCE + Cl C.T 75CCUE+C2 HI .ii 
X14 MG- L C.S56957C+CI 0.446302E+01 0 .340000E + 01 C.153CC05+C2 .4 6.64 
X15 K- 1 C. 137391D+C1 0. 823633F+00- 0.0 C.280000E+01 59.95 
X16 CA ' 0.226292C+05 " 0.17l2f9E+05 0.2309CCE+C4 C.69047CS+C5 Z5.68 
X17 MG-2 C.2C5S57C+C- 0.U3977E+04 0.562000E+03 0.4568005+04 55.37 

-'. X18 K-2 C.7097830+C3 0. 34 1979C + 03 0. 1430CCE + C3 C.142703:2 + 04 43.13 
X19 Fz • C.520473C+.04 0.409b17F+04 0 .11 /CCCE + C3 C.^C2/lC_+Cb H I . 16 
X20 AL C.1676570+04 O.200O54E+04 - 0.231000E+03 0.732 100E + 04 115.32 
X2L MN . 0.4237390 + 03 0.68451CE+03 0.7COOCCE+01 C.2834006*04 161.54 

ro e 
M 
X 

-r o 



SiO, .37 S102 

,12 .H2 

Ca 

Kg 

-.66 

-.37 

.35 

.50 

.35 

-.lh 

- .02 

.12 

.59 

Ca 

.82 

.03 

ME 

• 3H 

C o r r e l a t i o n m a t r i x of chemical and p h y s i c a l 
p r o p e r t i e s of ground waters and surface or
ganic l a y e r s from 23 p l o t s . C o r r e l a t i o n is 
s i g n i f i c a n t at the 1%, 5%, and 10% l e v e l 
where r is greater than ,§h, A 2 , and .36 
r e s p e c t i v e l y . 

D.O. .hh .22 .25 .oh .32 .55 D.O. 

TEl'P 

PH 

C/t! 

-.52 

.18 

- A o 

AO 

.53 

.Mt 

AO 

-.37 

.06 

.27 

-.53 

.66 

.90 

.05 
A7 

-.50 

.9h 

.05 

.25 

-.37 

.23 

-.19 

-.2h 

A5 

.06 

-.63 

.28 

.22 

.19 

• 32 

-.39 

TEMP 

.17 
-.23 

PH 

.60 

5 
td 

C/N 

Ca 

A6 

- A 2 

-.31 

.21 

.31 

.38 

- 3 5 

A 3 

.08 

.2W -.25 

.33 

-.20 

-.19 

.2h 

- .05 

.11 

-.51 
.88 

.32 

-.51 -.59 Ca 

Kg -.21 .09 -.52 .20 .11 -.28 - .08 .06 ..16 .77 - A 5 A 8 .87 Mg 

Ca 

.28 

• 35 

.06 

.11 

.03 

.37 

-.12 - .02 

.15 

.19 

.32 -.21 .17 

-.32 

.08 

-.11 

.81 

.06 .63 

- A l 

-.19 

.86 

-.10 

.69 -.09 Ca 

Kg .30 .OH A 6 .29 .18 .31 - .07 .14 .17 .83 •A7 .50 .90 .90 -.09 .90 Kg 

Ft 

A l 

.21 

.50 

.16 

.09 

-.35 

.39 

.17 

.01 

.25 

.16 

.02 

.01 

- .01 

.hi 

• 23 

.08 

,16 

.15 

.27 

.00 

.35 

.27 
- .06 

.01 

.5h 

- A 6 

.03 

.27 

- .02 

• 32 

.18 

.01 

.50 

.50 

.21 

.06 

.01 

•52 1 

•3H' 

A6 

.06 

-.23 

.27 

-.22 

.15 

-.18 

.08 

-.07 

.06 

.33 

•37 

.39 

.18 

.lh 

.lh 

•23 

.60 
..06 

.20 

.18 

.05 

A8 

.Sh 

A ? 

.18 

.29 

A 3 

.39 

--37 
.02 

.30 

Fa 

•36 

.27 

11 

.53 

-r o 



U.B.C. C GROUP . 
Keys used - F i r s t 9 v a r i a b l e s l i s t e d on p. Uo6 . 

IT 

STEP 

EMS OrH 

I 

UP F 

J 

18 J 2 17 
14 

11 1 ? 1 
1 '1 

EL.OX..NCL I C) 2 0 0. 2 5 24 4? 9 
~i 
c_ 

1 o 0 .-2-19 2 511 
3 2 18 '0. 39173] 0 
'+ 21" " "0. 4 9 0-'52? 
5 1 7 i.esn 6 7 P . * 
6 2 "> 1 c C 2224 7 3 
. 7 o " 2 1 "d £ 7 r" 71 6 

R ' 11 1 ? 1.B71P414 •J, 

9 12. 14 ?o0729389 
10 * 9 17 '''"2. "206 7^9 0" ' 
11 Q 22 2.P7509H2 
12 5 6 4 o 461400 0 
13 11 4.4C6578Q 
14 1 ? 4.5929074 
15 15 16 4. 7183 5.30 
16 8 11 6."2972 33"ft :\* 

17 5 f> 11.737330 
18 9 1 0 12 . 0574-5S 
19" • 17.36125V 
20 5 9 22.60 842 9 
21 1 4 4 3.485428 
2 2 1. 5 60, 4 7^84?'"" 

77 31 .76.6L^0_.7p.-l,0-2,7-28 3,4 4/-5,L48 5£ 
1 6 

5>57 

I I ! I I 

I I I I I 

22 
44 8^ ^9 S|0 5,8 5,1-4,5 

a 

•r o 
OO 



U.B.C. C GROUP 
Keys used - A l l 21 v a r i a b l e s l i s t e d on pages *i06 & l<07. 

ITEMS GROUPED l 19 . 2 0 10 9 13 
2 , 7 22 5 21 15 

STEP I J EFPCF. -x 12 2 3 6 17 16 
18 14 4 G 11 

2.1 P L O T N O . 77 48 52 fifl 9oBt in A? 2.7 gfi W 4489,58 47 5\ 5hxr_ 
1 18 19 1 . 7 5 9 5 7 7 6 i r i . i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( * 
2 2 3 2 . 2 6^-2 7 94 | I_I i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 1 * 
3 9' 21 3 . 7 f 71 6 8 5 | i I I 1 1 1 1 1 1 1 1 1 1 I.I 1 1 1 1 1 
4 22 23 5 0 13440 80 1 i i i 1 1 M J M i l l 1 1 I I 1 7 r: 

5 1 1 13 5 . 2 8 7 9 553 j . | i i i I I I 1 1 1 1 1 1 1 1 1 1 1 1 if 

6 5 6 5 . 2 0 1 1 1 6 7 1 I I i I I I 1 1 1 I . I 1 1 1 1 I I •-

7 9 17 6 . 6 1 5 5 5 6 7 | i I i I I I 1 I I I 1 l _ _ l 1 . 1 1 . 
. 8 15 16 7. 6194 649 * | i i i I I I 1 I I I 1 1 1 l_J A . • 

9 20 22 7. 83 796 7 9 j i I I 1 1 - l _ _ l I I I I 1 !. 1 *: 

10 2 18 1 0 . 3 0 3 2 6 8 # | i I I 1 T ' T ' T 1 V ]"" " 1 "1 1 
1 1 9 1 1 1 1 . 9 6 C 7 0 9 | T , i I I I I I I I l _ _ _ l 1 * 
12 1 2 13 . 7 1 8 2 3 9 . * | _ i 1 1 1 1 1 1 1 I I 
13 12 14 1 4 . 0 7 3 013 i i I . I 1 f i l l 1 1 •V 

14 8 9 1 7 . 5 4 8 9 2 0 * i i 1 I I I 1 1 1 1 
15 4 10. 1 9 . 4 4 7 7 5 4 i i 1 1 l _ l 1 1 1 i: • 
16 7 12 2 0 . 5 9 7 1 5 3 i i _ _ l 1 I I 1 1 
17 8 15 2 0 . 7 3 4 985 * i I I I I 1 _ l 
i a 5 8 3 1 . 0 5 2 2 1 6 i 1 1 1 l _ _ 1 
19 7 2 0 3 8 . 7 2 3 618 j I I I 1 
20 1 7 5 5."79 5 51 7 * i 1 1 1 
21 1 4 5 7 . 2 7 2 ? 9 1 L _ 1 
22 1 5 12 6 . 0 5 6 9 9 1__ ._ 1 

j|t >jj v if >Jc if * $ if 1- if * i/. $ 


