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Study Objec t ive  

To de termine  t h e  e f f e c t  t h a t  v a r i o u s  f o r e s t  management p r a c t i c e s  
may have on s t reamflow q u a l i t y ,  q u a n t i t y  and t iming;  groundwater q u a l i t y  
and f l u c t u a t i o n s ;  snow pack d i s t r i b u t i o n ;  and e r o s i o n  rates. 

Study Area 

The Canadian Sh ie ld  is an extensive area of Precambrian rocks  
cover ing  approximately 50 p e r c e n t  of t h e  t o t a l  area of Canada and 60 
pe rcen t  of t h e  s u r f a c e  of Ontar io .  Another important  f a c t  i s  t h a t  
Sh ie ld  areas c o n t r i b u t e  a t  l ea s t  h a l f  of t h e  water volume f o r  t h e  
Great Lakes-St Lawrence system. 

Near Kenora, On ta r io ,  on t h e  Canadian Sh ie ld  i s  t h e  Experimental  
Lakes Area e s t a b l i s h e d  by t h e  Freshwater  I n s t i t u t e  i n  1967 f o r  l imno log ica l  
s t u d i e s  of environmental  problems. It has  a modif ied c o n t i n e n t a l  c l i m a t e  
w i t h  a January  mean of -16'C (3'F) and a J u l y  mean of 19.5"C (67'F) w i t h  a 
150 day growing season .  T o t a l  annual  p r e c i p i t a t i o n  ranges  from 500-750 mm 
(20-29 inches )  w i t h  about  65 pe rcen t  f a l l i n g  dur ing  May through September. 
Annual snowfa l l  ranges  from 150 t o  225 c m  (60-90 inches ) ,  most of which 
f a l l s  from November through March. 

Rock ou tc rop  areas are e x t e n s i v e  and t h e  g r a n i t e  bedrock is s t r o n g l y  
sheared ,  j o i n t e d  and f a u l t e d ,  so  t h a t  t h e  rounded, convex rock masses a re  
d iv ided  by deep narrow v a l l e y s  which commonly j o i n  the  l a k e  b a s i n s .  
does  n o t  u s u a l l y  exceed 80 meters (260 f e e t ) .  S o i l s  a re  c o a r s e  t e x t u r e d  

Re l i e f  

w i t h  some local l a c u s t r i n e  and beach d e p o s i t s  occu r r ing  as small d i scon t inuous  
pa t ches  i n  a complex w i t h  water-washed t i l l .  Therefore ,  t h e  s o i l s  are 
g e n e r a l l y  t h i n  and s u b j e c t  t o  r a p i d  l each ing .  

J a c k  p i n e  dominates t h e  area and on upland s i t e  b l a c k  spruce ,  poplai ' ,  
and w h i t e  b i r c h  a re  t h e  ? r i n c i p a l  a s s o c i a t e d  species. Red p i n e  occur s  
i n f r e q u e n t l y  and u s u a l l y  occupies  wel l -dra ined  g l a c i a l  f l u v i a l  sand d e p o s i t s .  
Black sp ruce  g e n e r a l l y  dominates on wel l -dra ined  deep g l a c i a l  d r i f t  and i n  
poor ly  d ra ined  "boggy" areas. 

Thus, f r i a b l e  s o i l s ,  rugged topography, and remarkably pu re  water 
p roduc t ion  have r e s u l t e d  i n  t h e  area be ing  desc r ibed  as one of t h e  most 
" f r a g i l e "  of t h e  S h i e l d  environments.  The area has  t h e  c l i m a t i c ,  edaphic  
and v e g e t a t i o n  c h a r a c t e r i s t i c s  t h a t  would encourage e l emen ta l  l o s s  from 
t h e  ecosystem i f  t h e r e  is any impact due t o  f o r e s t  h a r v e s t i n g .  C lea r -cu t t i ng  
and s c a r i f i c a t i o n  are commonly used management p r a c t i c e s  i n  t h e  area which 
a l l o w  e v a l u a t i o n  of t h e i r  impact on t h e  environment. 
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Method of I n v e s t i g a t i o n  

I n  o r d e r  t o  o b t a i n  some informat ion  on f o r e s t  management impacts  
i n  a r e s t r i c t e d  time frame t h e  t r a d i t i o n a l  approach of p a i r e d  catchments  
was avoided.  
been t r e a t e d  a long  w i t h  some u n t r e a t e d  catchments  and u s e  a one-way 
a n a l y s i s  of v a r i a n c e  t o  test t h e  mean ou tpu t  from each catchment 
w a s  adopted.  

I n s t e a d ,  a proposa l  t o  monitor  catchments  which had a l r e a d y  

I n  1972 twelve small catchments  va ry ing  i n  s i z e  from 40 t o  660 
h e c t a r e s  (90 t o  1600 a c r e s )  were s e l e c t e d .  Condi t ions  on t h e s e  catchments  
c o n s i s t e d  of uncut ,  one-year-old c u t s ,  and about  three-year-old c u t s .  In  
a d d i t i o n ,  r e c o r d s  are a v a i l a b l e  f o r  s i x  o t h e r  uncut  catchments  from a 
c o n t r a c t  s tudy  by t h e  U n i v e r s i t y  of Manitoba. 
o u r  catchments  w i l l  b e  c u t  and t h e  s i x  reserve catchments  w i l l  be  used 
fo r  b a s e l i n e  comparison. 

By 1975 a l l  twelve of 

Parameters  Measured: 

N u t r i e n t s :  

Minera ls  : 

Phys ica l :  

Organic : 

S t a t u s  

Ammonia Ni t rogen ,  Nitrate Ni t rogen ,  T o t a l  Dissolved 
Ni t rogen ,  Suspended Nitrogen,  T o t a l  Dissolved Phosphorus, 
Suspended Phosphorus. 

Chlor ide ,  Sulphate ,  S i l i c o n ,  Sodium, Potassium, 
Magnesium, Calcium, T o t a l  I ron .  

T u r b i d i t y ,  Conduct iv i ty ,  Temperature ( p r e s e n t ,  
weekly maximum and minimum), pH, s t r e a m f l o w , r a i n f a l l ,  
s p r i n g  snow pack. 

Disso lved  Organic Carbon, Suspended Carbon. 

A t  least  weekly sampling h a s  taken p l a c e  on t h e s e  catchments  from 
Ana lys i s  of 1973 d a t a  e a r l y  A p r i l  u n t i l  October f o r  1973, 1974 and 1975. 

is p r e t t y  w e l l  complete and work is con t inu ing  on t h e  1974 and 1975 d a t a  
a s s i m i l a t i o n .  Streamflow q u a n t i t y  and t iming has  n o t  been analyzed as  
y e t .  The Study P rogres s  Report  g i v e s  more d e t a i l  on t h e  1973 r e s u l t s .  
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Forest management p r a c t i c e s ,  s u c h  as  c l e a r c u t t i n g  of l a r g e  areas ,  
c o n t r o l l e d  bu rn ing  of  s l a s h ,  and s c a r i f i c a t i o n  f o r  r e g e n e r a t i o n  pu rposes ,  
have been  s u b j e c t e d  t o  a d v e r s e  p u b l i c  c r i t i c i sm r e c e n t l y .  Nany claim 
t h a t  such  managemnt  p r a c t i c e s  a r e  d e t r i c e n t a l  t o  the  environment  by 
i n c r e a s i n g  s o i l  e r o s i o n  and a c c e l e r a t i n g  e u t r o p h i c a t i o n  of s u r f a c e  w a t e r .  

This s t u d y  was o r i g i n a l l y  proposed f o r  two areas w i t h i n  t h e  b o r e a l  
forest ;  t h e  Black S tu rgeon  L a k e  area n e a r  Lake Nipigon and t h e  Exper i -  
mental Lakes Area near Kenora; which d i f f e r  i n  c l i m a t e ,  v e g e t a t i o n ,  land-  
form and s o i l s .  
d i c t a t e d  t h e  n e c e s s i t y  of c o n c e n t r a t i n g  on one a r e a .  The F i s h e r i e s  
Resea rch  Board Camp i n  t h e  Exper imen ta l  Lakes Area has  e x t e n s i v e  
l a b o r a t o r y  f a c i l i t i e s  s o  t h e  s t u d y  cammenced t h e r e  i n  t h e  s p r i n g  of 1972. 

The h y d r o l o g i c  c y c l e  i s  a complex sys tem which,  because  of the 
v i t a l  impor tance  of t j a t e r  t o  t h e  survival of l i fe forms,  i s  i n t e r l i n k e d  
w i t h  a lmost  eve ry  o t h e r  cycle w i t h i n  t h e  f o r e s t  ecosystem. 
t iming  of s t r e a x f l o w  as wel l  as  t h e  q u a l i t y  of t h e  water produced are  
all a f f e c t e d  by t h e  t y p e  of l a n d  management p r a c t i s e d  and t h e  s i t e  
c o n d i t i o n s  on t h e  wa te r shed .  

The v a r i a b i l i t y  of r e s u l t s  s h o w  by t h e  s t u d y  a n a l y s i s  l i t e r a t u r e  
review (Appendix I )  i s  due t o  t h e  complexi ty  of t h e  f a s t o r s  a f f e c t i n g  t h e  
h y d r o l o g i c  cyc le .  T h i s  v a r i a b i l i t y  d i c t a t e s  t h e  n e c e s s i t y  of i n v e s t i g a t -  
ing r e p r e s e n t a t i v e  areas w i t h i n  t h e  geograph ic  p r o v i n c e  of i n t e r e s t .  
assess t h e  impact  of any d i s t u r b a n c e ,  one must cons ide r :  

(1) q u a n t i t y ,  q u a l i t y  and t i m i n g  of s u r f a c e  
r u n o f f  

Lack of p e r s o n n e l  and t h e  d i s t a n c e  between t h e  areas 

Q u a n t i t y  and 

To 

(2) q u a l i t y  and f low f l u c t u a t i o n s  of ground- 
water when a catchment  does  n o t  have  a 
tight basement  

r a i n f a l l  amount, d u r a t i o n ,  and i n t e n s i t y ,  
(3) c h a r a c t e r i s t i c s  of t h e  climate, such  as  
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and snowpack amount and d i s t r i b u t i o n  

(4) e r o s i o n  of s o i l  as i n f l u e n c e d  by a l te ra -  
tion i n  s o i l  p h y s i c a l  p r o p e r t i e s ,  and ’ 

( 5 )  changes dn v e g e t a t i v e  cove r  
\ 

The impor t an t  p o i n t  i s  t o  separate o u t  f o r e s t  management e f f e c t s  on t h e  
ecosys tem and de te rmine  t h e  s e v e r i t y  and d u r a t i o n  of t h o s e  e f f e c t s  and ,  
if n e c e s s a r y ,  develop a l t e r n a t i v e  management p rocedures  t o  minimize o r  
e l i m i n a t e  t h e  e f f e c t  . 

. .  -. . 

STUDY OBJECTIVES 

1. To de te rmine  t h e  e f f e c t  t h a t  v a r i o u s  f o r e s t  management p r a c t i c e s  may 
have  on s t reamflow q u a l i t y ,  q u a n t i t y  and t iming;  groundwater  q u a l i t y  
and f l u c t u a t i o n s ;  snowpack d i s t r i b u t i o n ;  and e r o s i o n  r a t e s .  Clear -  
c u t t i n g ,  somet ines  fo l lowed by s c a r i f i c a t i o n ,  i s  t h e  major  p r a c t i c e  
b e i n g  i n v e s t i g a t e d  a t  p r e s e n t ;  however, c l e a r c u t t i n g  fo l lowed by a 
c o n t r o l l e d  r e g e n e r a t i o n  burn  is now b e i n g  proposed f o r  t h r e e  
ca tchments .  

PROGRESS 

Early i n  1972 t h e  h y d r o l o g i c  s t u d y  a n a l y s i s  was drawn up and 
approved (Appendix i) , The appruach p r o p o s i t  fcr d e x c t i i - g  p c s s i b l c  
gross e f f e c t s  of c l e a r c u t t i n g  was t o  sanplc a number of ca tchments  which 
had a l r e a d y  been c l ea rcu t  a l o n g  w i t h  sone  uncut  ones  and u s e  a one-way 
a n a l y s i s  of v a r i a n c e  t o  t e s t  t h e  mean o u t p u t  from each  group of ca t ch -  
ments .  
from 40 t o  1400 ha  (90 t o  3400 ac )  were s e l e c t e d  d u r i n g  the  f o l l o w i n g  
summer and p r e l i m i n a r y  sarcpling f o r  w a t e r  q u a n t i t y  and q u a l i t y  was 
i n i t i a t e d  (F igu re  1, Table  1). These c a t c h n z n t s ,  when s e l e c t e d ,  con- 
s i s t e d  of u n c u t ,  one-year-old c u t s ,  and a b o u t ‘ t h r e e - y e a r - o l d  c u t s .  I n  
a d d i t i o n , t o  t h e s e  1 2  ca tchments  t h e r e  are r e c o r d s  a v a i l a b l e  f o r  s i x  
o t h e r  uncu t  ca tchments  from a s t u d y  by t h e  U n i v e r s i t y  of klanitoba under  
contract  w i t h  Environment Canada (Tab le  1). 

Two n a t u r a l  d i s a s t e r s  have a f f e c t e d  some of t h e s e  wa te r sheds  
s i n c e  t h e  s tar t  of t h e  s t u d y .  On J u l y  6 ,  1973 a s e v e r e  windstorm (winds 
in excess of 70 mph) c r e a t e d  e x t e n s i v e  blowdown a r e a s ,  i n  p a r t i c u l a r  
f l a t t e n i n g  n o s t  of t h e  v i r g i n  t i E b e r  i n  t h e  East  Subas in  and most of t h e  
p a t c h e s  of t imber  l e f t  s t a n d i n g  a f t e r  663  was c l e a r c u t .  On June  26 ,  
1974 w i l d f i r e  covered h a l f  of t h e  l a k e  239 b a s i n  i n c l u d i n g  t h e  e n t i r e  
East Subas in ,  h a l f  o f  t h e  l a k e  2 4 0  b a s i n ,  and a small p o r t i o n  of t h e  
upper part  of t h e  6 6 3  catchment .  

and f o r  chemica l  a n a l y s e s  a re  c o l l e c t e d  weekly a t  t h e  18 s i tes  from 
A p r i l  t o  October .  
a c o n t r a c t  t e c h n i c i a n  and F reshwa te r  I n s t i t u t e  p e r s o n n e l  f o r  pH, 
c o n d u c t i v i t y ,  carbon d i o x i d e  c o n t e n t ,  d i s s o l v e d  o r g a n i c  carbon,  t o t a l  

With t h i s  t e c h n i q u e  i n  mind 1 2  small catchments  v a r y i n g  i n  s i z e  

St reamflow,  stream t e m p e r a t u r e s ,  samples  f o r  suspended sediment  

Water samples are ana lyzed  i n  t h e  camp l a b o r a t o r y  by 
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TABLE 1 

EXPERIMENTAL LAKES AREA WATERSHED AREAS 

. .  

Hectares 

T o t a l  

:LFRC Watersheds 

103-1 
103-0 
105 
115 
116 
118 
258 

635 
635-A 
636 
663 

468 

35.6 
,48.9 
43.4 

167.5 
65.6 
50 .3  

104 .1  
44.2 
441.1 

63.8 
139.1 

1392.9 

Water 

- 
2 .8  
6.5 
7 . 1  
1.1 
2 .3  
0.5 

41.0 

25 .3  
150.8 

- 
- 

M v e r s i  ty of Manitoba Watersheds 

30 3 
470 

Iw Subasin 
:as t Subasin 

239 
240 

55.4 
164.3  

61 .8  
171.0 
400.2 
727.8 

Land 

35.6 
46.1 
36.9 

160.4 
64.5 
48.0 

103.6 
44.2 

400.1  
63.8 

113.8 
1242.1  

171.0 
3 4 4 . 1  

120.7 607.1 

To ta l  

88.0 
120.8 
107.2 
414.0 
162.0 
124.4 
257 .2 .  
109.2 

1090.0 
157.6 
343.6 

3441.9 

. , 1 3 6 . 8  
406.0 
152.7 
422.6 
988.9 

1798.5 

Acres 

Water 

- 
6.8 

16.0 
1 7 . 6  

2 .8  
5.6 
1 . 2  

101.2 

62.4 
372.7 

- 
- 

24.5 
50 .7  - 
- 

138.6 
298.3 

Land 

88.0 

91.2 
396.4 
159.2 
118. e 
256. C 
109.2 
988. E 
157. I 
281.2 

3069.2 

114 .a 

112.3 
355.3 
152.7 
422.6 
850.3 

1500.2 

. 
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d i s s o l v e d  phosphorus,  and t h r e e  forms of n i t r o g e n  (ammonium, n i t r a t e  and 
t o t a l  d i s s o l v e d  n i t r o g e n ) .  The samples  are then  p repa red  and sh ipped  t o  
t h e  Freshwater  I n s t i t u t e  i n  Winnipeg where d e t e r m i n a t i o n s  are  conducted  
f o r  suspended n i t r o g e n ,  suspended phosphorus,  suspended carbon,  c a t i o n s  
such as: ca lc ium,  magnesium, potass ium,  s o d i m ,  s i l i c o n ,  t o t a l  i r o n ,  and 
manganese, and t h e  anions.: s u l p h a t e ,  b i c a r b o n a t e  and c h l o r i d e .  

p r e c i p i t a t i o n  and a series of snowcourses a re  measured i n  t h e  l a t e  w i n t e r  
f o r  an  estimate of s p r i n g  r u n o f f .  

The 1972 su rvey  r e s u l t s  were r e p o r t e d  i n  a F o r e s t  Research  h'ews- 
let ter p r o g r e s s  r e p o r t  ( E l l i s ,  N ico l son ,  M a t t i c e  and Bourgeois ,  1973) .  
C l e a r c u t t i n g  a l o n e  appeared t o  e f f e c t  a small  i n c r e a s e  i n  t h e  concen t r a -  
t i o n  of some e l emen t s  d i s s o l v e d  i n  t h e  stream ( s e e  Tab le  1 i n  Appendix 
11) b u t  a f t e r  t h r e e  t o  f i v e  y e a r s  t h e s e  d i f f e r e n c e s  seemed t o  d i s a p p e a r .  
This s u g g e s t s  t h a t  t h e  i m p a c t  of c l e a r c u t t i n g  on w a t e r  q u a l i t y ,  a t  l eas t  
i n  t h i s  area,  may be  less than  expec ted .  

c o n t r o l  were i n s t a l l e d  and equipped w i t h  s t i l l i n g  wel ls  and r e c o r d e r s .  
A g r e a t  d e a l  of e x t r a  work was invo lved  t o  g e t  t h e s e  i n s t a l l a t i o n s  
o p e r a t i o n a l ,  which s e v e r e l y  c u t  i n t o  t h e  sampl ing  season .  Subsequent  
work t h a t  summer (1973) invo lved  t h e  r e g u l a r  weekly chemical  sampl ing  as  
w e l l  as i n t e n s i v e  m e t e r i n g  of streams i n  o r d e r  t h a t  r a t i n g  t a b l e s  cou ld  
be compiled f o r  each  o f  t h e  c o n t r o l  s e c t i o n s .  

F reshwa te r  I n s t i t u t e  i n  Vinnipeg  i n  December 1373 (Appendix 11). These  
da ta  i n d i c a t e d  t h a t  c o r a e r c i a l  c l e a r c u t t i n g  a p p a r e n t l y  i n c r e a s e d  t h e  
c o n c e n t r a t i o n s  of  most mater ia ls  i n  s t r e a n r a t e r ;  however, o n l y  d i s s o l v e d  
o r g a n i c  ca rbon ,  c h l o r i d e ,  s o d i u n ,  po ta s s ium and magnesium had s t a t i s t i c a l l y  
s i g n i f i c a n t  i n c r e a s e s  when an  a n a l y s i s  of v a r i a n c e  w 2 s  a p p l i e d .  Noreover ,  
p r e l i m i n a r y  a n a l y s e s  u s i n g  incomple t e  1973 d a t a  showed ammonium, t o t a l  
d i s s o l v e d  n i t r o g e n ,  and t o t a l  d i s s o l v e d  phosphorus c o n c e n t r a t i o n s  t o  b e  
s t a t i s t i c a l l y  h i g h e r  f r o n  f r e s h  c u t  as  r e l a t e d  t o  uncut  a r e a s .  Also, 
c o n c e n t r a t i o n s  from two-year-old c u t s  were s t i l l  h i g h e r  t h a n ,  b u t  n o t  

Summarization of t h e  background and approach t o  t h e  water and 

A nqtJt3Jrk of s i x  r e c o r d i n g  r a ingauges  i s  main ta ined  f o r  s u m e r  

I n  February  1973 s i x  V-notch wei rs ,  one flume and one n a t u r a l  

The 1972 su rvey  r e s u l t s  were a l s o  r e p o r t e d  i n  a seminar  a t  t h e  

. s t a t i s t i c a l l y  s i g n i f i c a n t  f rom, t h e  uncut  ca tchments .  

s o i l  a s p e c t s  of t h e  Impact P r o j e c t  i s  c o n t a i n e d  i n  a paper  p r e s e n t e d  
a t  t h e  Lakehead U n i v e r s i t y  F o r e s t r y  A s s o c i a t i o n  S i x t h  Annual Symposium 

- .  i n  February  1974 (Nicolson  and Bourgeois ,  1 9 7 4 ) .  The t e x t  i s  i n c l u d e d  
as Appendix 111 because  t o  t h i s  a u t h o r ' s  knowledge t h e  pape r  h a s  n o t  
y e t  been p u b l i s h e d .  An o u t l i n e  of t h e  s t u d y  was a l s o  p r e s e n t e d  i n  a 
t a l k  t o  an  O n t a r i o  F o r e s t  I n d u s t r i e s  A s s o c i a t i o n  P r e s s  Tour i n  October  
1974,  and some of t h e  i n i t i a l  r e s u l t s  of 1973 d a t a  were i n c l u d e d  i n  a 
p r e s e n t a t i o n  i n  Toron to  i n  Janua ry  1975 by Nr. W.R. G r i n n e l l  of t h e  
O n t a r i o  N i n i s t r y  of N a t u r a l  Resources  t o  t h e  P o l l u t i o n  from Land Use 
A c t i v i t y  Reference  Group (PLUARG) of  t h e  I n t e r n a t i o n a l  J o i n t  Commission. 

Comparing uncut  ca tchments  t o  t h o s e  c u t  one y e a r ,  two y e a r s  and t h r e e  
o r  more y e a r s  t h e  graphs  i n d i c a t e :  

. -  

The 1973 d a t a  were compiled and 25 v a r i a b l e s  graphed by computer.  

(1) 12 v a r i a b l e s  show no a p p r e c i a b l e  change 

(2) t o t a l  d i s s o l v e d  n i t r o g e n ,  suspended 
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ca rbon ,  and c h l o r i d e  i n i t i a l l y  doubled 
i n  c o n c e n t r a t i o n  

(3) ammonium, t o t a l  d i s s o l v e d  phosphorus ,  
and d i s s o l v e d  o r g a n i c  carbon conccnt ra -  
t i o n s  i n i t i a l l y  t r i p l e d  i n  v a l u e  

(4) po tas s ium,  i r o n  and c o l o u r  are f o u r  o r  

( 5 )  b i c a r b o n a t e  shows a seven-fo ld  d e c r e a s e  

(6) pH i n d i c a t e s  a more a c i d i c  c o n d i t i o n  
a f t e r  c u t t i n g ,  and 

(7) po tas s ium,  i r o n ,  c o l o u r ,  and d i s s o l v e d  
o r g a n i c  carbon are s t i l l  h i g h e r  i n  
c o n c e n t r a t i o n  on t h e  three-year -o ld  
c u t s  t han  on t h e  uncut  areas. 

more t imes  h i g h e r  

A t  t h i s  t i m e  t h e  a n a l y s i s  of v a r i a n c e  f o r  t h e  1973 d a t a  h a s  j u s t  
been completed and a pape r  h a s  been p repa red  f o r  p r e s e n t a t i o n  a t  t h e  
N a t i o n a l  Hydrology Symposium (August,  1975) i n  Winnipeg (Nico l son ,  1975,  
Appendix I V ) .  
s e a s o n  are r e p o r t e d  f o r  e i g h t  ca tchments  ( t h r e e  were uncu t ,  two were 
one-year-old c u t s  and t h r e e  were two-year-old c u t s ) .  
ammonium, phosphorus ,  and s u l p h a t e  were h i g h e r  t he  year a f t e r  c u t t i n g  
b u t  s u b s i d e d  t o  n e a r  p r e c u t  l e v e l s  i n  t h e  second y e a r .  A c i d i t y ,  as 
i n d i c a t e d  by pH, fo l lowed t h e  same t r e n d .  Suspended sediment  d i d  n o t  
exceed 2 . 4  mg/l  (ppn) .  T o t a l  d i s s o l v e d  n i t r o g e n ,  ca rbon ,  po tass ium and 
c h l o r i d e  c o n c e n t r a t i o n s  were h i g h e r  f o r  a l o n g e r  p e r i o d  b u t  appea r  t o  b e  
r e t u r n i n g  t o  p r e c u t  l e v e l s .  Calcium was lowered s l i g h t l y .  With some 
e l emen t s  d i f f e r e n c e s  are p e r s i s t i n g  f o r  l o n g e r  p e r i o d s .  Maximum water 
temperatures were h i g h e r  on c u t s  t h a n  i n  uncut  a r e a s ,  w h i l e  minimum w a t e r  
temperatures were e s s e n t i a l l y  unchanged. 
t o  b e  of major  s i g n i f i c a n c e ,  f o r  example,  t o t a l  d i s s o l v e d  n i t r o g e n ,  
although i t  a p p e a r s  t o  double i n  c o n c e n t r a t i o n  a f t e r  c u t t i n g  and does  . 
n o t  r e t u r n  t o  t h e  p r e c u t  l e v e l  u n t i l  through t h e  t h i r d  y e a r ,  was on ly  
I n c r e a s e d  from 0.3 t o  0 .6  mg/l (ppm). R e l a t i v e l y  speak ing ,  h i g h  q u a l i t y  
water f lows  from t h e s e  catchments  and even a t w o -  o r  t h r e e f o l d  i n c r e a s e  
i n  i o n i c  c o n c e n t r a t i o n s  would n o t  i m p a i r  water q u a l i t y .  However, f u r t h e r  
s t u d y  i s  needed t o  de te rmine  i f  t h e s e  d i f f e r e n c e s  i n  c o n c e n t r a t i o n  could  
have a l a s t i n g  e f f e c t  on t h e  t o t a l  n u t r i e n t  s t a t u s  of t h e  ecosystem. The 
1974 d a t a  are  j u s t  now complete  and t h e  a n a l y s i s  of v a r i a n c e  w i l l  b e  
a p p l i e d  i n  t h e  n e a r  f u t u r e .  

(103-1, 103-0 and 105)  were c u t  i n  t h e  w i n t e r  of 1974-1975 and a pre-  
s c r i b e d  burn  f o r  r e g e n e r a t i o n  h a s  been proposed f o r  August ,  1975 s o  
m o n i t o r i n g  w i l l  be  n e c e s s a r y  i n  1976 t o  assess t h e  impact  of  t h i s  
management p r a c t i c e .  

S o i l  m o i s t u r e  i n v e s t i g a t i o n s  are b e i n g  conducted and some 
transects w i t h  a r e f r a c t i o n  seismograph may be  p o s s i b l e  t o  i nves t iga t e  
t h e  u n d e r l y i n g  l a y e r s  i n  some of t h e  s t u d y  wa te r sheds .  

The c o n c e n t r a t i o n s  of  mater ia l s  d u r i n g  t h e  1973 growing 

C o n c e n t r a t i o n s  o f  

The d i f f e r e n c e s  do n o t  appea r  

Sampling w i l l  c o n t i n u e  a t  16 s i tes  through 1975. Three  ca tchments  
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