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HUMUS DEPTHS UNDER CUT AND 
UNCUT NORTHERN HARDWOOD FORESTS 

Harvest ing timber on l ands  devoted p r ima r i l y  t o  
watershed management may a l t e r ,  f o r  b e t t e r  o r  worse, many 
f e a t u r e s  o f  a  f o r e s t e d  watershed. One such f e a t u r e  is fo r -  
e s t  humus. The b e n e f i c i a l  r o l e  of  f o r e s t  humus i n  watershed 
management i s  widely recognized.  A p r o t e c t i v e  mantle of 
humus s e rve s  t o  cushion t he  impact of r a i n ,  t o  impede sur -  
f a c e  runof f ,  t o  r e s t r i c t  s o i l  f reez ing ,  t o  favor  i n f i l t r a -  
t i on ,  and t o  s t o r e  c e r t a i n  amounts o f  r a i n f a l l .  

I n  genera l ,  t h e  e f f e c t s  of t imber ha rve s t i ng  upon 
humus dep ths  a r e  extremely va r i ab l e ,  depending i n  p a r t  upon 
timber type, c l imate ,  and degree  of c u t t i n g .  Theo re t i c a l l y ,  
humus should be  shal lower under heav i ly -cu t  s t ands  than 
under uncut  s tands ,  a t  l e a s t  f o r  t h e  f i r s t  s e v e r a l  yea r s .  
Opening t h e  canopy would reduce t h e  l e a f  supply ;  and ex- 
posing t h e  humus t o  d i r e c t  s o l a r  r a d i a t i o n  would speed de- 
composition. 

S a r t z  and Hut t inger  ( 4 )  found l e s s  humus under s t ands  
with f a i r  s t ock ing  than under s t ands  wi th  good s tock ing .  
Curves developed by Morey ( 3 )  of humus depth over  s t and  age 
i n  temporary hardwoods and long-l ived hardwood f o r e s t  types  
i n  t h e  Connect icut  River  Val ley  show t h a t  humus depth reach- 
e s  a  minimum 20 t o  30 yea r s  a f t e r  c l e a r c u t t i n g .  Then humus 
beg ins  t o  b u i l d  up,  and reaches i t s  o r i g i n a l  dep th  70 t o  80 
Years a f t e r  c l e a r c u t t i n g .  Carmean ( 1 )  r epo r t ed  t h a t  4 
y ea r s  a f t e r  c l e a r c u t t i n g  t he  weight of humus on t h e  c l e a r c u t  
and uncut p l o t s  was no t  s i g n i f i c a n t l y  d i f f e r e n t ;  t h i s  was a  
s tudy  on poor oak s i t e s  with t h i n  mor humus i n  Ohio. 



Study Area And Method 

There were two reasons  f o r  making t h i s  s tudy:  ( 1 )  To 
o b t a i n  some in format ion  on humus depths  i n  nor thern  hardwood 
s t ands  i n  t h e  White Mountain reg ion  o f  New Hampshire. Such 
in format ion  i s  v i r t u a l l y  non-ex is ten t .  ( 2 )  To compare humus 
dep ths  under uncut  s t ands  wi th  humus under s t ands  t h a t  were 
p a r t i a l l y  c u t  and c l e a r c u t  20 t o  25 yea r s  ago. 

Humus measurements were made on s i x  p l o t s  a t  t h e  U.S. 
Fo re s t  S e r v i c e ' s  B a r t l e t t  Experimental Fo re s t  a t  B a r t l e t t ,  
New Hampshire. The p l o t s  were s i t u a t e d  on two a r ea s  about 4 
mi le  a p a r t .  S i t e  q u a l i t y  of t h e  l e v e l  lower a r e a  was g r ea t -  
e r  than t h a t  of  t h e  s t e e p e r  upper a r ea .  

The upper a r e a  had been p a r t i a l l y  logged about 1875. 
An uneven-aged s t and  of beech, sugar  maple, and yellow b i r c h  
(about  75, 10, and 5 percen t ,  r e spec t i ve ly )  occupied t h i s  
a r e a  i n  1934 when t h e  experimental  c u t t i n g s  were made. The 
s o i l  i s  Hermon very  s tony  sandy loam, a wel l -drained podzol.  

The lower area,  which i s  more access ib le ,  had been 
c l e a r c u t  about 1875, and an even-aged second-growth s t and  
developed. I n  1937 t h i s  a r e a  had a 60-year s t and  of r ed  
maple, paper  b i rch ,  and whi te  ash (30, 15, and 15  percent ,  
r e s p e c t i v e l y ) .  The s o i l  is Waumbek s tony f i n e  sandy loam, a 
moderately wel l -drained podzol.  

A c l e a r c u t  p l o t ,  an i nd iv idua l - t r e e - s e l ec t i on  p l o t ,  
and an uncut  c o n t r o l  p l o t  were e s t a b l i s h e d  i n  t h e  upper and 
lower a r e a s  dur ing  t h e  per iod  1934 t o  1939. Cu t t i ng  prac- 
t i c e s  employed a r e  descr ibed  i n  t a b l e  1. Each p l o t  was 10 
a c r e s  i n  s i z e .  

To determine t h e  e f f e c t s  of t he se  t rea tments  on humus 
depth, humus was measured i n  1959 on a sampling g r i d  cover- 
ing  1 ac r e  i n  t h e  c e n t e r  of each p l o t .  I n  each acre -gr id  a 
c u t  of humus down t o  t he  mineral  s o i l  was e x t r a c t e d  a t  60 
po in t s ,  a s u f f i c i e n t  number of obse rva t i ons  t o  render  a d i f -  
f e r ence  i n  humus depth between c u t t i n g  p r a c t i c e s  of 0 .5  inch  
s i g n i f i c a n t  a t  t h e  5 percen t  l e v e l .  This  c u t  was examined 
and t h e  L, F, H, and A 1  l aye r s ,  i f  p r e sen t  were measured t o  
t h e  n e a r e s t  1/10 inch .  The humus type  was c l a s s i f i e d  ac- 
cording t o  Hoover and Lunt ( 2 ) .  

Resu l t s  

Mor-type humus predominated on t h e  p l o t s .  Only a few 
mulls  and duff  mulls  were found, and they d id  no t  appear t o  
have been in f luenced  i n  t h e i r  development by t h e  churning 
a c t i o n  of  s o i l  organisms commonly a s soc i a t ed  with mull f o r -  
mation. More l i k e l y ,  t h e  presence of mul l - l ike  humus was 
due t o  mixing by windthrow o r  p a s t  logging ope ra t i ons .  The 
s c a r c i t y  of mull types  and t h e  u n c e r t a i n t y  a s  t o  whether 
they were t r u e  mulls  l e d  t o  excluding them from t h i s  r e p o r t .  



Table 1 .--Average humus d e ~ t h s  on c l ea rcu t .  ~ a r t i a l l v  cu t .  

and uncut p l o t s  a t  t he  B a r t l e t t  Experimental Forest ,  

B a r t l e t t ,  New Hampshire, 1959 

-I P l o t  character  l aye r  F l aye r  H 

LOWER AREA 

This a rea  c l ea rcu t  about 1875. S o i l  type is 
Waumbek, a moderately well-drained stony f i n e  
sandy loam. Slope 3-8 percent .  

Inches Inches 

1. Clearcut i n  1939. 0.50 *2.35 

2 .  Thinning cu t  i n  1937, removing 
40 percent  of volume. .44 .95] 

3 .  Uncut. .41 3.37 

UPPER AREA 

This a rea  p a r t l y  cu t  about 1875. S o i l  type 
i s  Hermon, a well-drained very stony sandy 
loam. Slope 25-35 percent .  

4.  Clearcut  i n  1935. *0.51 2.05 

5.  Cut i n  1934 by individual- t ree-  
s e l ec t ion  method. 30 percent 
of volume removed. 

8 1  2.27 

6. Uncut. .72 2.33 

* 
P l o t s  t h a t  have s i g n i f i c a n t  d i f f e rences  i n  F o r  H l aye r s  

a r e  joined by l i n e s .  These d i f f e rences  a r e  s i g n i f i c a n t  a t  t he  1- 
percent l e v e l .  

Average depths  of t h e  F- and H-layers of t h e  mors a r e  
g iven  i n  t a b l e  1. C l e a r c u t t i n g  reduced t h e  depths  of t h e  H- 
l a y e r s  i n  t h e  lower p l o t s .  The H-layer i n  P l o t  1, which was 
c l e a r c u t  i n  1939, averaged 2.35 inches,  while  on t h e  uncut 
P l o t  3 i t  was 3.37 inches .  The 1.02-inch d i f f e r e n c e  was 
s i g n i f i c a n t  a t  t h e  1-percent  l e v e l .  A s i m i l a r  comparison 
between t h e  c l e a r c u t  and uncut  p l o t s  ( 4  and 6) of  t h e  upper 
a r e a  gave a  d i f f e r e n c e  of 0.28 inches, which was no t  s i g n i f -  
i c a n t .  

P a r t l y  c u t  p l o t s  had i n t e rmed ia t e  depths ,  and d i f -  
f e r ences  between them and t h e  more heav i l y  c u t  and uncut 
p l o t s  were no t  s i g n i f i c a n t .  On both s i t e s  an o r d e r l y  t r end  
of  a  decreas ing  H-layer wi th  i nc r ea s ing ly  heavy c u t s  is ap- 
pa r en t .  



The wide range of dep ths  of t h e  F- layers  between 
p l o t s  of t h e  upper a r e a  proved t o  b e  h igh ly  s i g n i f i c a n t .  The 
g r e a t e r  depth of t h i s  l a y e r  i n  t h e  p a r t l y  c u t  p l o t  may be  
a t t r i b u t a b l e  t o  t h e  more vigorous crowns and dense under- 
s t o r y  of t h e  f o r e s t  cover .  Thinner F- layers  on t h e  lower 
s e t  of p l o t s  may be  due t o  cond i t i ons  more f avo rab l e  t o  
r a p i d  decomposition. 
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