
FIWT FOREST SOIL SURVEY GIVES SIGNIFICANT RFSULTS 

BY 

Robert Fa  Tarrant  

The f i r s t  f o r e s t  s o i l  survey on n r t i o n a l  f o r e s t  lcnds i n  the  P a c i f i c  
Northwest was completed lrst year on the  Pr ingle  F a l l s  Exrperinentcl For- 
e s t  when de ta i l ed  s o i l  lnrp covering four  square miles was nade by W e  J. 
L e i g h t y , ~ 7  A s s i s t a n t  Inspector,  Bureau of Plant  Industry,  S o i l s  m d  Agri- 
c u l t u r a l  Engineering. Arrangements f o r  the  survey were nade by Region 6 
of the  Forest  Service,  The purpose of the  work wzs t o , , e s t a b l i s h  a o i l ,  
s i t e ,  and type re la t ionsh ips  t o  a i d  the  re fo res ta t ion  program i n  the  pine 
region, This i s  a summary of the  f indings ,  

The zrea  s tudied i n  d e t a i l  includes a range of s o i l  conditions con- 
s idered representa t ive  of the  Pr ingle  F a l l s  l o c a l i t y ,  and add i t iona l  
inspection of s o i l s  under lodgepole and ponderosa pine f o r e s t s  was made 
i n  the  surrounding a rea ,  The survey revealed t h a t  timber type i n  t h i s  
a rea  is apparently r e l a t e d  t o  s o i l  drainage, throwing doubt on the  theory 
t h a t  f i r e  has been almost e n t i r e l j  responsible f o r  the  present  d i s t r ibu-  
t i o n  of the  two species  of pine. 

S o i l  C l a s s i f i c r t i o n  

S o i l s  were c l a s s i f i e d  i n t o  th ree  s e r i e s  o r  groups t e n t a t i v e l y  named 
Lttpine, Wickiup, and D i l m m ,  The Lapine s o i l s  were formed from pumice 
under excessively t o  moderately well--drained condit ions due t o  a loose,  
open s o i l  ly ing  on slopes ranging 'from 2 percent t o  more than 15 percent.  
The t y p i c a l  s o i l  cons i s t s  of a thin covering of organic l i t t e r  over 
grzy-brown p m i c e ,  shading t o  pale  brown o r  yellow a s  depth increases.  
------- ---- ---- --------- 
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A t  about 36 inches a dark broi:in, gravelly l o x i ,  -bile remains of cn 
old  s o i l  buried bj pumice, is f o ~ n d .  The punice nzntle rcsy range from 2 
t o  15 f e e t  th ick  i n  a reas  where the  s o i l  l i e s  f l a t  o r  near ly  so, but  
averages about 3 t o  4 f e e t  i n  depth, When t h i s  s o i l  is undericin by 
b a s a l t  on the  slopes of bu t t e s ,  tile d e ~ t h  of the  punice over the  5edrock 
i s  seldon more tlian 24 inches, and the  gravelly l o ~ m  lr-yer is  abccnr,. 
These Lapine s o i l s  l i e  on uplcncis, outvrc.sh p lnins ,  2nd t e r races  a t  a l t i -  
tudes ranging f ron  4,000 t o  5,000 f e e t ,  

The Wickiup s e r i e s  includes s o i l s  formed from pu~qice under poor o r  
imperfect drainage r e s u l t i n g  from c. sligi1tl.y depressed posi t ion;  the  
slope never exceeds 1 percent.  The soi l ,  cons i s t s  of 2 very dark gray, 
t h i n  organic l i t t e r  l a y e r  over light gray pumice, which shades i n t o  a 
white punice sand a t  about 36 inches. Below t h i s  white lc.yer i s  c 

,-+ gr ; rve ' l~y . low which mzy be e i t h e r  s t rongly  cemented o r  compacted. This 
impervious l ayer  e f fec t ive l j j  s tops  dovmviard moisture movement m d  pro- 
duces an in te rmi t t en t ly  high t ab le .  This s o i l  i s  r a t h e r  va r iab le  
due t o  d i f f e r e n t  degrees of compaction i n  the  subso i l  and corresponding 
di f ferences  i n  drainage. IIowever, it is  r e a d i l y  dist inguished f r o n  %he 
Lapine s e r i e s  by i t s  grcy o r  vihite lecehed appearance. 

The Dilman s e r i e s  is  a heavy textured s o i l  hcving very poor d r r in -  
age because of svrale, vratemvay, o r  swcmp posi t ion .  The t y p i c a l  s o i l  i s  
a gray, s i l t y  c lay  locm shading t o  l i g h t e r  gray color  a t  about 12 inches 
and extending t o  a depth of 36 t o  46 inches. A t  t h c t  point  an abrupt 
c11a.nge t o  a very dark gray muck i n  found. From 50 t o  60 inches a f a i r l y  
dense, s i l t y  c lay  loam l a y e r  i s  encountered. This s o i l  is  va r iab le  i n  
depth a d  thickness of the  various l ayers  but  i s  e r s i l y  recognized by 
i t s  low posi t ion  and by t h e  f a c t  t h a t  only ivi l lo~rs,  aspen, and some lmiet.-- 
land grasses  grow upon it. The D i l m m  s e r i e s  i s  not  extensive i n  a rea  
and is  of no value f o r  fo res t ry .  

Areas c l a s s i f i e d  as marsh, muck, and rough, s tony land were a l s o  
mapped. Marsh and muck a r e  no t  considered important f o r  fo res t ry .  
Rough, s tony land va r ies  i n  product iv i ty  according t o  the  depth of s o i l  
over rock. 

S i m i f i c a n t  Results  

The nost  s i g n i f i c a n t  r e s u l t  of t h i s  f i r s t  f o r e s t  s o i l  survey is the  
discovery of an apparent r e la t ionsh ip  between s o i l  drainage and timber 
type i n  t h e  Pr ingle  F a l l s  area .  In  generzl ,  poorly drained s o i l s  were 
found t o  support lodgcpole pine stands but  no t  ponderosa. The well- 
d r ~ i n e d  t o  excess ivc l j  well-drrined s o i l s  a r e  occupied by ponderosa pine 
t o  the  exclusion of lodgcpole. This r e lc t ionsh ip  was a l s o  observed i n  
surrounding c rezs  eastward t o  the  For t  Rock d e s e r t  and t o  the south a d  
west of Pr ingle  Fa l l s .  E a r l i  r s u ~ p i c i o n s  of such a re la t ionsh ip  were 
held by ~ u n , g e r g  and IIoviell. 27 
- a !.lunger, T. T. Western yel low pine i n  Oregon. U. S. Dept. Agric. 

'Eul. I,18,.1+8 pp., i l l u s .  1917. 
2/ f Io~mll ,  Joseph. Clay p m s  i n  the  western yellow pine t 3 ~ e .  Jonr. 
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does not  th r ive  where there  is a f luc tua t ing  high o r  moderately high 
water table ,  while lodgepole pine can and does grow' well under such con- 
d i t i ons  due t o  c higher moisture tolerance o r  requirement, The 
p o s s i b i l i t y  of poor a i r  drainage, lower temperatures, more s o i l  freea- 
ing, and f r o s t  damage a f fec t ing  species d i s t r i bu t i on  i n  the  poorly 
drained s o i l  areas  is a l so  considered i n  Leighty 's  repor t ,  

The theory t h a t  competition a f t e r  f i r e  causes the  present  d i s t r i -  
bution pat tern  of the  two species i s  a l so  questioned i n  the  l i g h t  of 
t h i s  new s o i l  information, I n  h i s  repor t ,  Mr, Leighty says: "In the  
Pr ingle  Fa l l s  Lapine region no ce r t a i n  evidence was observed t h a t  would 
ind ica te  t h a t  f i r e s  have had a p r inc ipa l  influence on the  d i s t r i bu t i on  
of these two species ,  If f i r e s  have had a mater ia l  influence, the  d i s -  
t r i bu t i on  of the  two species should be more haphazard i n  r e l a t i on  t o  the  
s o i l s  and topography, Possibly f i r e s  mag have had an e f f e c t  on the  dis-  
t r ibu t ion  of the 'two species i n  the  t r an s i t i ona l  areas,  but  it seems 
l i k e l y  t h a t  the  r e s u l t s  of the  na tu ra l  competition of the  two species 
i n  these areas  would be uneven, 

The s o i l  survey made by Leighty has been extended t h i s  year t o  cover 
a l l  of the  nzin u n i t  of the  Pr ingle  F a l l s  Experiment21 Forest ,  Further 
work i n  areas  outside the pmice-zone and a tPh igher  a l t i t u d e s  w i l l  be 
ca r r i ed  out  t o  obtnin addi t ional  information on the  occurrence pa t t e rn  
of lodgepole and ponderosa pine, 

The following tabula t ion shows the  various s o i l  types, var'iations 
within the  types, and timber spec i e s -d i s t r i bu t i on  thereon: 



Lapine l o m y  
coarse s m d  
2-79 slope 

Lapine loamy 
coarse sand 
15-25% slope 

Lcpine l o m y  
coarse sand 
0-2% slope 

Lcpine lozny 
coarse sand 
2%+ slope 

Lclpine loamy 
coarse sand over 
compact subsoil  

--0,2~-_slo~_e- - -- - - 

Wickiup loamy 
coarse sand 
0 '1% slope 

Wickiup s i l t  lo rn  
0 1% slope 

Dilnm s i l t y  clay 
l o rn  
0 - l%,l9~--- --- --- -----.---- --.L---d- 

* - 

S o i l  depth .--- - ------- 

33 54 i n ,  t o  brown 
.stony loam 

Bedrock a t  24-38 
in ,  

No obstructions t o  
drainage, Depth 
unlfmited 

50-60 in ,  t o  hard 
layers  

Cemented lcyer  a t  
50 60 i n ,  

Variable, Oener- 
a l l y  cenented 
layer  a t  60 i n ,  or 
l e s s ,  

.------------------- 
I Driincige I 

conditions T i m b e r a s - - -  1 - - - - - - -- --- - --- -- - 
1 
Very rapid through . 
pumice; noderate 
through lo rn ,  No 
water t ab le  evident, C ------------- -------- 

Very rapid 

Nearly pure pon 
derosa pine; a 
few scat tered 
lodg_e~ole-~ine,  - -- - 
Pure ponderosa; 
some sugar' pine 
on higher north 
sloges , --- ------.- 

Pure ponderosa; - 
open pure lodge-- 
pole, or  more of 

p e n  a mixture, ,,,--,,- -+-------- 

Predominmtly 
ponderosa pine, 

Variable below p w -  
ice ,  Intermit tent  
water t ab le  a t  4-5  
f t o  -------------------- 

Rcpid through p m  - 
i c e ,  Intermit tent  
high ivcter t ab le  be 
low ~ m i c e .  ---- -------- - ---- 

Poor, due t o  i n t e r -  
mit tent ly  high water 
t ab le ,  Moderate 
through s i l t  loam 
layers ,  -- ----------------- 

I l e a ~ ~  s i l t y  clay Very poor 
layers  a t  13 24 
in ,  ---- --------- 

--I- 

Predoninmtly 
dense pure lodge- 
pole pine, 
--------------- - 

IDense pure lodge. 
pole, 

Dense o r  very 
dsrrse pure lodged 
pole pine, . 

Not timbered, 

Un t~yped I I 1 Pure ponderosa; 

Marsh and muck Variable. Water 
t ab le  cau$es con- 
stand e f f ec t  of 

1'-------------- I- 

rough stony lcnd 
15% slope 

Very poor 

north s l o ~ e s ,  ----- --- ------ 

Shallow t o  rock 
outcrop 

Not timbered, 

Very rapid sugar pine and 
white fir on high 


