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ABSTRACT 

This  study was designed t o  c o r r e l a t e  c e r t a i n  s o i l  

and topographic p rope r t i e s  with s i t e  index of Douglas-fir  

(Pseudotsuqa n e n z i e s i i  Franco) , grand f f i r  (Abies q r and i s  

( D o q l .  ) Lindl .) , and western l a r ch  (~a r5 .x  occiden-kalis  

N u t t  .) by m ~ l t i p l e  r eg re s s ion  ana ly s i s .  S i t e  index infor- 

mation was obtained f o r  twenty-one p l o t s  on t h e  University 

of Idaho Experimental Fo re s t .  

The major por t ion  of s o i l  development was i n  vo lcan ic  

ash and l o e s s  s t r a t a ,  A 1 1  horizons i n  each p r o f i l e  were 

sampled and analyzed. These r e s u l t s  along with c e r t a i n  topo- 

graphic  p roper t i e s  w e r e  used i n  t h e  s t a t i s t i c a l  ana ly s i s .  

From these  v a r i a b l e s  t h e  fol lowing equat ions  were 

se l ec t ed  f o r  t h e  p r ed i c t i on  of site index of Douglas-fir  , 
western I w c b ,  and grand fir: 

Doug 1.3s-f ir 

1. Site irldex = 89.4507 + 1 . 4 7 3 0 ( ~ f f .  r o o t i n g  depth)  

-0.0994 (P i.rs surface horizon)  - 

0.4 64 3 i~vail. H,O i n  surf ace h o r i z  
L 

-72.3721 (]?a ir! t h i r d  h c r i z  . + 

(Te'x, of t h i r d  hor:l.z,, 

S-Landard error of est:imate - 4.850 



rooting d e p t h )  + 0 .  G O 2 6  (Wet consis. 

of second h o r i z . )  - 4 . 1 9 0 7 ( ~ e x .  of 

t h i r d  hor iz . ) 

Western 1-arc& 

1. Site index = 252.4245 + 40.6077 (02 d e p t h )  

4 4 . 1 9 0 4 ( p ~  of fourth h o r i z . )  + 0.2557 

(P of fourth horiz.) 

Standard error of estimate = 2.479 

2 . S i t e  index = 291.3960 + 39.8304(02 depth) - 

53.3588 ( p H  of fourth horiz.) 

Stansard error of' es t i n~a t e  = 1.706 



The p r ed i c t i on  equaki-ons f o r  Dougl-as-f ir were probably 

t he  most v a l i d  as the e q u a t i o n s  f o r  grand fir  and western 

2 ].arch had higher R values  than  would normally be expected 

when measuri-ng a biological .  populat ion,  The reason f o r  t h e  

2 high R va lues  for western larch w a s  probably because of a 

l im i t ed  number of observa t ions .  I n  t h e  case of grand f i r  

2 t h e  high R w a s  not  c l e a r l y  understood. Even a f te r  c o r r e c t -  

ing l iL f o r  degrees of freedom t h e  va lue  w a s  only reduced 

from 0.9849 to 0 ,9772 ,  

These p red i c t i on  equat ions  provide a land manager a 

tool for es t imat ing  s i t e  index f o r  areas t h a t  are poorly  

s tocked,  stocked with undes i rab le  s p e c i e s ,  o r  unstocked, 

Although this s t u d y  was r e s t r i c t e d  t o  the University of 

Idaho Experimental F o r e s t ,  t h e  techniques and results could 

be appl ied t o  any area with similar parent  m a t e r i a l s ,  c l i -  

mate, and topography. 



INTRODUCTION 

F e w  s o i l - s i t e  s t u d i e s  of f o r e s t  l and  i n  Idaho e x i s t  

d e s p i t e  a weal th of  in format ion  f o r  o t h e r  a r e a s  o f  t h e  U ,So 

and o t h e r  c o u n t r i e s .  However, t h e  f o r e s t  i n d u s t r y  is  of 

great economic importance t o  t h e  s t a t e  and e s p e c i a l l y  s o  in 

nor thern  Idaho. With t h e  eve r  i nc reas ing  demand f o r  lunlber 

and paper products  it is  e s s e n t i a l  t h a t  forest  lands produce . 
t o  t h e  optirrtum. TO g e t  t h i s  optimum produc t ion ,  e f f e c t i v e  

management must be p r a c t i c e d .  

Investments  i n  f o r e s t  management are u s u a l l y  c o s t l y  

and must be based on f a i r l y  a c c u r a t e  e s t i m a t e s  of  expected  

f u t s r e  y i e l d s .  Current  methods of es t imaking f o r e s k  s i t e  

q u a l i t y  are based on s i t e  index.  Th is  r e q u i r e s  w e l l  s tocked  

s t ands  of d e s i r e d  s p e c i e s .  Many a r e a s  i n  n o r t h e r n  Idaho 

have been cub-over o r  burned o r  are e i t h e r  poor ly  s tocked ,  

s tocked with undes i r ab l e  s p e c i e s ,  o r  unstocked,  I n  s i t u a -  
/ 

t iorm such as t h e s e ,  an i n d i r e c t  method of e v a l u a t i o n  is  

needed so t h a t  t h e  best l and  use  can be ob ta ined ,  Through 

t h e  c o r r c l a t  i on  of s o i l  and topographic  c h a r a c t e r  istics and 

s i t e  index, s i te  q u a l i t y  may be estimated by measiirj-ng t h e s e  

charzcterist.i.cs . 
This study i s  designed t o  f i n d  t h e  r e l a t i o n s h i p s  

betveen certain s o i l  and topographic  c h a . r a z t e r i s t i c s  and 

s i t e  q u a l i t y  (as measured by s i t e  index)  w i t h i n  t h e  Univer- 

s i . ty  of Idal;o E:cpcrj.meni:al F o r e s t ,  Although t h i s  study i s  

1 



limited t o  t h e  experimental forest, the methods and tech- 

niques cou ld  be appl ied  t o  any area and the r e s u l t s  could  

be used  for any site with s i m i l a r  pa ren t  m a t e r i a l s ,  climate 

and topography . 



AREA DESCRZPl1lCN 

Loca t ion ,  Size, Access 

The s t u d y  - a r e a  i s  d e s i g n a t e d  as t h e  F l a t  Creek U n i t  

of t h e  Un ive r s iky  of Idaho Exper imenta l  F o r e s t .  It i s  

l o c a t e d  4 m i l e s  s o u t h  a long s t a t e  highway 9 from t h e  junc- 

t i o n  of s t a t e  highway 9 and U.S .  highway 9% i n  Latah County,  

Idaho. It i n c l u d e s  a l l  of  s e c t i o n  33 and p o r t i o n s  o f  sec- 

tions 2 0 ,  31, and 3 2 ,  T41N, R3W and port ions of s e c t i o n s  4 ,  

5 ,  7 ,  and 8 ,  T40X, R3W, A l l  l ega l  d e s c r i p t i o n s  a re  based 

on the Boise MerLdian. 

The area c o n s i s t s  of  2 , 7 5 5  acres and i s  accessible 

from st.a.f:? highway 9 ,  by a U.S .  F o r e s t  S e r v i c e  r o a d  leading  

t o  B ~ O W I - I  ' s Pieadox and b y  m unnamed l ogg ing  road. 

Geoioqy 
..- 

The s t u d y  a r e a  is underlain by a g r a n i t i c  o u t l i e r  of 

the Idaho Ba.tholi.th called t h e  Thatuna B a t h o l i t h  o f  the  

Mesozoic E r a .  G r a n a d i o r i t e  i s  t h e  c h i e f  rock  t y p e .  T h i s  

m a t e r i a l  h a s  Z i t t 3 . c  a f fec t  on t h e  s o i l s  developed w i t h i n  t h e  

s t u d y  area as the e n t i r e  v i c i n i t y  w a s  covered w i t h  several 

b].ankets of loess i n  the middle to l a t e  Pie is tocerze  (Ross 

and Savage, 19633 . T h e  dep th  of t h e  l o e s s  ranges from 2 

feet (-61 m) t o  g r e a t e r  t h a n  10 f ee t  (3,C;5 m). The v a r i -  

a b i l i t y  i.n the di.pM is prabably d u e  to diffc3rentiKL e r o s i o n  

and deposi.tion ( d r i f t j - n n  - affect) . 



Approsir;,atel-y 6,600 y e a r s  ago the vol .canic e r u p t i o n  

of Mt. Mazama (crater Lake, Oregon) r e s u l t e d  i n  an  a sh  fall 

over  t h e  e n t i r e  r e g i o n  (Fcyxell, 1965) .  ~ o s t '  of  t h e  ash has 

been eroded away i n  t h e  study area  e x c e p t  on s i tes  which are 

p r e s e n t l y  i n  western  rcdcedar /pach is t i rna  (~huja - p l i c a t a  

Donn/Pachisti.rna --- m y r s i n i t e s  Raf ) h a b i t a t  t y p e  and grand fir/ 

p a c h i s t  iria 

i tes  Haf, ) 

v e g e t a t i o n  

s u f f i c i e n t  

(~bies -- q r a n d i s  

h a b i t a t  type, 

i n  t h e s e  areas 

( ~ o u g l  . ) L i n d l  , /Pachis t ima  - myrsin-  - 

A p p a r e ~ t l y  t h e  k ind  and arnount of 

du r ing  t h e  a l t i t h e r m a l  p e r i o d  was 

t o  p reven t  e x t e n s i v e  e r o s i o n  o f  t h e  v o l c a n i c  a s h ,  

Where the ash  d e p o s i t s  are p r e s e n t  t h e y  r ange  i.n dep th  from 

10  t o  20  i nches  (25.4 t o  50.8 c m ) .  

The m a j o r i t y  o f  t h e  s o i l  development w i t h i n  t h e  s t u d y  

area h a s  taker1 p l a c e  i n  the l o e s s  and v o l c a n i c  a sh  s t r a t a .  

VeqeLaL5.on - 
i. 

_r. 

 he F l a t  Creek  U n i t  i s  predominantly cor i i ferous  

forest w i t h  a few sma l l  open meadows. 'There a r e  four habi-  

t a t  t y p e s  (~au'uei- lmire and Daubenmire, 1968) r e p r e s e n t e d .  

The m a j o r i t y  of t h e  a r e a  i s  grand f i r / p a c h i s t i m a  (Ahies 

orandis  (Douc;l. ) L i n d l  ./Pecl~istj.rna m v r s i n j k e s  R a f  . ) . The --- ---A 

next  m ~ s t  cormon h a b i t a t  kype i s  wes te rn  r edceda r /pack i s t ima  

(Thu j s  p l i c a t i r  Donn/Pachistimq m x s i n i t e s  Kaf.). Douglas- 

irocr3ou.s Camb.) h a b i t a t  t y p e  i s  found on t h e  ciri.er, warmer ---- 
sl.oi:cs and r i d ~ e t o p s ,  The most r e s t r i c t e d  h a b i t a t  t ype  - i s  
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5 
t h e  . suba lp ine  f - i r /pachis t ims.  (Aloies -- 1;3$ iocar~a  -I__.- (~!ook. ) M s t t  ./ 

Pachistima m v r s i n i t e s  - Raf . ) which occurs  o n l y  i n  s tream 

bottoms which a r e  " f r o s t  pockets ,"  

The d i s t r i b u t i o n  of vege t a t i ve  communities within 

this area  seems t o  be governed more by air drainage p a t t e i ~ n s  

and aspect  than  b y  e l e v a t i o n ,  

Much of t h e  vege t a t i ox  wTthin t h e  Flat Creek  Uni t  has 

been dis tu rbed  b y  e i t h e r  logging ,  fire, insect damage, o r  

grazing and i s  i n  v x v i n g  - s t a g e s  of succession.  

Climate 

The climate within the s tudy area i s  r e l a t i v e l y  mi1.d. 

0 The mean annual temperature ranges  from approxi.rnately 4 7  F 

0 (8.3 C )  on the more open south and w e s t  facing s lopes  t o  

s e v e r a l  degress cooler  on t h e  nor th  slopes and i n  the "f ros t  

The mean a ~ n u a l  p r e c i p i t a t i o n  rznges f rox  apx-c:xl- 

m a t e l y  25 t o  30 inches  (63.5 t o  76.2 c m )  with t;hc ~ i a j o r i t y  

coming during t h e  w i n t e r ,  
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T h e r e  is about 700 fee t  (213.4 m) of rel ief  expressed 

in t h e  s t u d y  area w i t h  an average e l eva t ion  of approximately 

3,000 feet (914.6 r n ) .  
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