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The Conremation Authorities, Act, passed in 1946, was based on three 

mises: (1) that since water is the most important of the renewable natural 

sources, the most logical area on which to co-ordinate c nserration work is a 

;ershed or group of watersheds; (2) that tho initiative must come from the local 

>pie; and (3) that if the local people establish a Conservation Authority and are 

epared to carry out a program of coneervation, they can receive considerable 

ststance from the Ontario Government in the form of technical advice and grants. 

With the advent of this concept of personal and community responsgbi- 

tp in conservation, the Conservation Authorities movement was born, and the 

.llingness of our people to undertake conservation in this way is indicated by the 

ict that in the past 20 years 36 Authorities have been established, with a total 

,mbership of 541 municipalities and an area of 25,798 square miles. The population 

ithin watersheds on which Authorities have been established is estimated to be 

pproximately l+,427,000 or over 73 per cent of.the total population of the Province. 

The first step in establishing a Conservation Authority is undertaken 

y the municipalities wholly or partly within a watershed. Two such municipalities 

ust first by resolution petition the Government to call a meeting for the purpose 

f ascertaining whether or not an Authority should be established. Two-thirds of 

he number of representatives which all the municipalities in the watershed are 

mtitled to appoint must be present to form a quorum. If two-thirds of those 

)resent vote in favour of establishing an Authority, a resolution is forwarded to 

;he Government. The Authority is then established by Order-in-Council and, under 

;he Act, becomes a body corporate, including, as members, representatives from all 

she municipalities in the watershed. 

The Townships of Roxborough, Cornwall and Charlottenburg petitioned 

the Minister in June, 1963, to call a meeting to determine whether or not an 

Authority should be established for the watersheds of the Raisin River and the 

adjacent streams. All seven municipalities to be affected sent representatives to 

the meeting held on July 23, 1963, in the Council Chambers, City of Cornwall. The 

vote for the establishment resolution was unanimous and the Raisin River 

Co~s8rvation Authority came into being by Order-in-Council, October 10, 1963. The 

first meeting of the new Authority was held on January 20, 1964. 



While some Authorities were brought into being because of flooding 

within their areas, all were aware of the necessity of carrying out such supplemen- 

tary measures as improved methods of land use, reforestation, proper woodlot manage- 

ment, investigation of underground water supplies, wildlife studies and development 

of recreational facilities. But the Authorities are not equipped to carry out the 

extensive investigations that would indicate where such work should be done. Conse- 

quently the Conservation Authorities Branch of the Department of Energy and Resources 

Management undertakes to carry out the preliminary investigations as a service to 

the Authorities; to appraise, by means of surveys and reports, the conservation 

needs of each watershed, and to submit to the Authority a detailed report outlining 

the conservation measures that should be implemented. 

Surveys may include work in five general fields: Land, Forest, 

Water, Wildlife, Recreation. The scope of the studied made in each of these ,sub- 

jects varies with the condition and needs of the area under survey. 

Before the survey is commenced in the field, all such contributing 

data as maps, old records, photographs, unpublished reports and other useful sources 

are thoroughly explored and the pertinent information recorded. Field observations 

are marked on aerial photographs of the area. While the survey is in progress 

similar data are gathered locally, and agricultural representatives, %one foresters, 

municipal clerks, other officials and private citisens are interviewed for addi- 

t ional material . 
The results of these conservation surveys together with the recominen- 

dations based upon them are set down in the reports presented to the Authorities and 

intended to serve them as a guide in their work. The carrying out of any scheme is 

not the work of the Conservation Authorities Branch, because it is not an operating 

branch, although it stands by to interpret the report and give advice and assistance 

in carrying out the plans recommended in the report. 

The Authority itself must assume responsibility for initiating the 

schemes which it considers most urgent; it must also make the approaches to govern- 

ment departments or other bodies from which it hopes to get assistance. If, for 

example, an Authority undertakes a scheme having to do with land use, it must seek 

assistance from the Department of Agriculture; if the scheme involves a forestry or 

wildlife problem, then branches of the Department of Lands and Forests are consulted. 

In the case of flood control, however, as the only provincial department engaged in 

hydraulic surveys is the Conservation Authorities Branch, whose staff is not large 



,~gh to carrp through to completion the engineering works of several Authorifies, 

Authority must engage a consulting engineer to do the final engineering and 

signing and to carry the work through the construction stage. Similarly, when an 

thority undertakes a scheme which has to do with recreation, it may have to employ 

trained in this field. 

A8 the work being done by Conservation Authorities is a new approach 

, the conservation problem in that the responsibility of carrying it out is left 
,tirely in the hands of the Authority concerned, much direction and assistance from 

,e Conservation Authorities Branch have been necessary. In the case of 27 of the 

ithorities, including the Raisin River, a member of the staff of the Department of 

lergy and Resources Management has been assigned to work in the watershed. 

A comprehensive conservation survey of the Raisin River was carried 

ut by land, forest, water and wildlife field crews in the Summer of 1964. The 

esults of these studies and of further work done by the technical staff in the 

ranch office are included in this report. 

A.S.L. BARNES 

iii 
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RECOMMENDATIONS 

STATED OR IMPLIED I N  THIS REPORT 

That t h e  Authority encourage t h e  e l iminat ion of g raz ing  from l o c a l  woodlots 

and an inc rease  i n  woodlot fencing.  (Page 30) 

That t h e  Authority implement a l l  reasonable means of improving t h e  stocking 

and regenerat ion o f  l o c a l  woodlots. (Page 30) 

That t h e  Authority encourage t h e  r e t u r n  of scrublands t o  more productive uses  

by c l e a r i n g  f o r  a g r i c u l t u r e  by r e f o r e s t a t i o n  o r  by excavation of wet a r e a s  f o r  

ponds. (Page 31) 

That t h e  Authority encourage g r e a t e r  ca re  i n  t h e  management of p r i v a t e  refores-  

tation and natural woodlands and the use of the best methods for controlling 

i n s e c t s  and d i seases .  (Page 33) 

That t h e  Authority support t h e  c e r t i f i c a t i o n  of Tree Farms, p a r t i c u l a r l y  if 

they  represen t  economic u n i t s ,  a s  demonstrations of good p r i v a t e  f o r e s t r y  

p r a c t i c e s .  (Page 34) 

That t h e  Authority support t h e  formation of 4-H Fores t ry  and Conservation 

Clubs. (Page 36) 

That t h e  Authority e s t a b l i s h  a program of systematic purchasing of t h e  35,997 

a c r e s  recommended i n  t h i s  r epor t  f o r  incorporat ion i n t o  an Authority Fores t .  

(Page 39) 

That t h e  Authority provide a p r i v a t e  l ands  a s s i s t a n c e  program designed t o  

i n c r e a s e  t h e  r e f o r e s t a t i o n  of small  i d l e  o r  marginal a r e a s  ou t s ide  of the  

recommended Authority Fores t ,  i n  t h e  manner s t a t e d  i n  t h i s  r e p o r t .  (Page 44) 

That t h e  Authority encourage research i n t o  l o c a l  f o r e s t r y  problems. (Page 44) 

That t h e  Authority encourage conservation education.  (Page 44) 

That t h e  Authority encourage t h e  p lan t ing  and management of windbreaks and 

s h e l t e r b e l t s  i n  those  a r e a s  where t h e i r  use i s  app l icab le .  (Page 61) 
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12. That t h e  Authori ty develop a p r e c i p i t a t i o n  network wi thin  t h e  r i v e r  b a s i n  and 

consider t h e  i n s t a l l a t i o n  of  a recording r a i n  gauge. (Page 68) 

13.  That t h e  Author i ty  discourage unnecessary swampland c l e a r i n g  and dra inage.  

(Page 68) 

14 .  That t h e  Author i ty  i n s t a l l  a  recording type water l e v e l  gauge t o  r ep lace  t h e  

e x i s t i n g  manual gauge a t  Williamstown. (Page 70) 

15 .  That t h e  Authori ty encourage t h e  cheese and milk processing p l a n t s  t o  opera te  

and maintain t h e i r  waste d i sposa l  systems properly.  (Page 75) 

16.  That t h e  Author i ty  e s t a b l i s h  f i l l  r e g u l a t i o n s  t,o prevent s a n i t a r y  l a n d f i l l  

opera t ions  wi th  100 f e e t  of  any d i t c h  o r  watercourse. (Page 75) 
t 

17. That t h e  Authori ty continue t o  r epor t  t o  t h e  Ontario Water Resources Commission 

any s i t u a t i o n s  which may impair  t h e  q u a l i t y  of t h e  ground o r  surface  waters.  

(Page 75) 

18.  That t h e  Authori ty inform t h e  p o l l u t i o n  regu la t ion  offenders  of Sect ign 27 of 

t h e  Ontario Water Resources Commission Act. (Page 75) 

19.  That t h e  Authori ty c a r r y  o u t  minor channel c l e a r i n g  and dredging a t  var ious  

l o c a t i o n s  ind ica ted  t o  reduce t h e  p o s s i b i l i t y  of i c e  jamming and consequent 

f looding.  (Page 77) 
I 

20. That t h e  Authori ty g ive  considera t ion t o  t h e  const ruct ion of  severa l  low weirs 

a s  an  a i d  toward solving i t s  low flow, p o l l u t i o n  abatement and r e c r e a t i o n  

problems. (Page 79) 

That t h e  Authori ty urge t h e  C i t y  of Cornwall t o  r e s t r i c t  t h e  use o f  t h e  f lood 

p l a i n  land along t h e  South Rais in  River between Brookdale Avenue downstream t o  

Highway 401. This l and  should be zoned f o r  r e c r e a t i o n a l  and a g r i c u l t u r a l  uses 

only.  (Page 80) 

That t h e  Authori ty acqu i re  t h e  pond north-west of Cornwall Centre, have it 

t e s t e d  and perhaps stocked experimentally.  (Page 83) 



That the Authority encourage the construction of farm ponds as a means of water 

conservation. ( Page 86 ) 

That the Authority consider the creation of community recreation areas in 

conjunction with the series of low weirs recommended in this report. 

(Page 87) 



CHAPTER 1 

EARLY DEVELOPMENT OF THE AREA 

Physical  evidence of events  before recorded h i s t o r y  i n  t h e  Rais in  

watershed l i e s  i n  t h e  g l a c i a l  and marine depos i t s  o f  t h e  watershed. The 

n r i d g e s  p a r a l l e l i n g  t h e  S t .  Lawrence and t h e  mounds o f  boulders throughout 

,ea were both formed and l a i d  down by t h e  l a s t  g l a c i a t i o n  (Wisconsin) a s  it 

south-westerly through Zastern Ontario.  The pos t -g lac ia l  Champlain Sea which 

ed l e f t  a number of records ,  including bones of a white whale buried beneath 

11. Men working a t  a s i t e  on t h e  south  s i d e  of 6 t h  S t r e e t  i n  Cornwall i n  1868 

red t h e  whale bones 1 4  f e e t  below t h e  surface  while they were digging f o r  blue 

o r  b r icks .  

The Rais in  River system and adjacent  streams i n  a g r e a t  p a r t  

ined t h e  p a t t e r n  of se t t lement  by pioneers a r r i v i n g  i n  t h e  Glengarry-Stormont 

Direct  access  t o  a water source,  e i t h e r  t h e  l a k e f r o n t  o r  a stream, was a 

considerat ion f o r  t h e  s e t t l e r .  A 1792 survey map showing t h e  e a r l y  s e t t l e d  

has  a l l  t h e  worked l o t s  running from e i t h e r  t h e  l a k e  o r  r i v e r  back t o  a 

s ion l i n e .  

The first white s e t t l e r s  t o  e n t e r  t h e  region i n  any number were 

Empire Loya l i s t s  who f l e d  from t h e  S t a t e  o f  New York i n  1784. There were two 

among t h e  L o y a l i s t s ,  t h e  German P a l a t i n e s  ( o r i g i n a l l y  refugees from Pa la t ine ,  

y )  who s e t t l e d  i n  Dundas and Osnabruck, and t h e  S c o t t i s h  ( o r i g i n a l l y  from 

r r y ,  Scot land)  who took land i n  Glengarry and Cornwall. The numbers of 

sh  s e t t l e r s  were increased by l a t e r  migrations d i r e c t l y  from Scotland i n  1786, 

1794 and 1803-4. Because of i t s  colour and marshy o r i g i n ,  t h e  Rais in  was 

a s  t h e  Black River by S c o t t i s h  s e t t l e r s  and reference sources made use of both 

u n t i l  very recen t ly .  

The Loya l i s t  s o l d i e r s ,  when disbanded in  1784, were ordered t o  t ake  

fami l i es  t o  New Johnstown, now Cornwall, which had been surveyed some two o r  

years  before .  A t  t h e  Government s t o r e  they drew l o t s  f o r  t h e i r  l ands .  

ns received 2,000 a c r e s  and sometimes more i f  they had l a r g e  fami l i es ;  

nants  500 ac res  and p r i v a t e s  200 a c r e s  with provis ions  in t h e  back concessions 

eir ch i ld ren  when they became of age. 

I Most of t h e  U.E.L. s e t t l e r s  had been i n  America only a few years  when 

volution broke ou t .  Both t h e  men and women had, however, experienced t h e  



r i g o u r s  of pioneer l i f e  i n  t h e  backwoods. They had suffered g r e a t  l o s s e s  i n  t h e  

Revolutionary War and had come t o  t h e  Canadian f r o n t i e r  with w i l l i n g  hands, 

determined t o  g e t  ahead here .  They took t h e i r  government provis ions ,  one cow f o r  

two fami l i es ,  an axe and o t h e r  necessary t o o l s  and equipment, and s e t  ou t  f o r  t h e i r  

p l o t s .  Their  e a r l y  farm y i e l d s  were only  s u f f i c i e n t l y  l a r g e  t o  supply t h e  immediate 

needs of t h e i r  f ami l i es ,  but within a r e l a t i v e l y  few years ,  they had increased t h e i r  

crop harvests  and had produce f o r  s a l e .  

A crop f a i l u r e  i n  1787 caused g r e a t  p r iva t ion  and even s t a r v a t i o n  i n  

"the hungry yearm, 1788-89, but a success fu l  crop the  following year  helped t h e  

s e t t l e r s  over t h e i r  first major setback.  I n  1801, 100 c lea red  ac res  i n  t h e  Eastern 

D i s t r i c t s  sold  f o r  600 pounds. 

Mrs. Simcoe, wife of t h e  Lieutenant Governor of Upper Canada, v i s i t e d  

Cornwall on June 26, 1792, and described it i n  he r  d i a r y  a s  "... a se t t lement  four  
1 miles  from Coll .  Gray's. There a r e  about 1 5  houses and some nea t  gardens inrthem", 

she added. 

The output f o r  a sample farm i n  t h e  d i s t r i c t  i n  1804 was "1-2 tons  of 

hay per ac re ,  1 2  bushels of wheat f o r  one, a good many peas, eleven cows and nine 

o ther  c a t t l e n .  This s e t t l e r  had about 100 a c r e s  of which 80 were c leared,  27 i n  

meadow and i n  add i t ion ,  30 a c r e s  c leared on another l o t .  H i s  land was priced a t  $8 

per acre .  

By 1790, t h e  d i s t r i c t  had i t s  first school.  One of t h e  bes t  

secondary schools i n  Canada during t h e  first p a r t  of the  1800's was es tab l i shed  by 

John Strachan a t  Cornwall. 

Peace and q u i e t  i n  t h e  Upper Canada f r o n t i e r  from 1783-1812 helped 

t h e  s e t t l e r s  t o  g e t  wel l  e s tab l i shed .  By t h e  time t h e  War o f  1812 broke o u t ,  the  

Eastern D i s t r i c t s  were s u f f i c i e n t l y  productive t o  be considered important supply 

a r e a s ,  not  only f o r  farm products,  wheat and c a t t l e ,  but a l s o  f o r  o the r  such 

supp l ies  a s  potash which sold a t  $300 per t o n  during the  War. 

The export t r a d e  towards Montreal, from Kingston and o ther  r i v e r  

cen t res ,  began i n  1794. The S t .  Lawrence provided easy access t o  a t r ade  connection 

with Montreal and, u n t i l  1882, most of t h e  produce from Glengarry and area  was 

shipped by water t o  Montreal o r  on t h e  Grand Trunk Railway from Lancaster a t  t h e  

mouth of t h e  Rais in .  In 1882, t h e  Ottawa-Montreal rai lway was b u i l t  and P r i e s t ' s  

M i l l s ,  b e t t e r  known today a s  Alexandria, j u s t  outs ide  t h e  north-east  boundary of the  

watershed, became the  cen t re  of t r ade .  



From t h e  opening of t h e  Eastern  D i s t r i c t s ,  wheat was t h e  f i rs t  and 

i n  farm crop. Through t h e  years  t h e  s e t t l e r s  t r i e d  var ious  secondary i n d u s t r i e s  

supplement t h e i r  farming income. The a s h e r i e s  were e a r l y  t h e  major s i d e  indus t ry  

d ,  i n  1862, 32,845 b a r r e l s  of potash and 10,176 b a r r e l s  of p e a r l  ash  ( r e f i n e d  

t a s h )  were produced. Th i r ty  cords of wood were burned t o  produce one ton of ashes 

d from t h i s ,  one-sixth ton  of potash was made. Beech and maple were t h e  most 

de ly  used l o g s ,  though elm and ash  gave t h e  b e s t  ashes .  Domestic ashes ,  bought 

r 1 2  c e n t s  a pound, were a l s o  used. Martintown, Williamstown, S t .  Andrews and 

rnwall  a l l  had a t  l e a s t  one ashery.  There was one j u s t  downstream from t h e  g r i s t  

11 i n  Martintown and another nor th  of t h e  road where t h e  main branch o f  t h e  Rais in  

osses  t h e  Harrisons Corner-Lunenburg Road. 

The e a r l i e s t  s e t t l e r s  were taught  by t h e  Indians  how t o  make maple 

rup  and t h e  Eastern  D i s t r i c t  p ioneers  had by t h e  18901s developed t h e  production 

maple syrup i n t o  a 600,000 ga l lon  a year  indust ry .  Through t h e  years ,  however, 

oduction has  f a l l e n  o f f  and, by 1940, only 20,000 g a l l o n s  were being produced, 

en t h e  discovery,  i n  World War 11, of how t o  produce paper from hardwood, r e s u l t e d  

t h e  removal of most of t h e  bush, and has  caused t h e  near  e x t i n c t i o n  of t h e  maple 

g a r  indus t ry  along the  Raisin.  

Oats was by f a r  t h e  most important of t h e  coarse g r a i n s  sown by t h e  

r l y  Ontario s e t t l e r s ,  mainly because it was considered e s s e n t i a l  f o r  t h e  keeping 

horses  but i n  such S c o t t i s h  d i s t r i c t s  a s  Glengarry they  formed a s t a p l e  o f  human 

e t .  About 1870, two townships in Glengarry County shipped approximately 200,000 

s h e l s  of o a t s  t o  New England. 

The lumber indus t ry  was another important i n t e r e s t  of t h e  watershed 

t t l e r s  - and perhaps t h e  one t h a t  most i n t e r f e r e d  wi th  t h e i r  farming. His tor ians  

d r e p o r t e r s  from t h e  region have o f t e n  s t a t e d  t h e i r  b e l i e f  t h a t  t h e  e v i l s  of t h e  

tempt t o  combine lumbering and a g r i c u l t u r e  were more apparent i n  t h e  Eastern  

s t r i c t  than i n  any o ther  p a r t  of Eastern  Upper Canada. One such r e p o r t e r ,  wr i t ing  

t h e  Cornwall Observer i n  1843 remarked t h a t  "...if t h e  farmers of t h e  Eastern  

s t r i c t  (Glengarry, Stormont and Dundas coun t ies )  i n  general  and more p a r t i c u l a r l y  

ose o f  Highland Scotch descent would pay but  a l i t t l e  more a t t e n t i o n  t o  a g r i c u l t u r e  

d a p ropor t iona te ly  l e s s  a t t e n t i o n  t o  t h e  specula t ive  undertakings of t h e  lumber 

s i n e s s ,  many a good farm would be re leased  from t h e  dea th  g rasp  of a mortgagen. 

Great q u a n t i t i e s  of h igh grade t imber,  e s p e c i a l l y  white p ine ,  were 

Dated and shipped t o  Montreal f o r  s h i p  building.  The making o f  s t a v e s  f o r  casks 



an important industry w i t h i n  t h e  a rea .  It ca l l ed  f o r  s l a b s  of white oak f i v e  

feet long and one-half inches  th ick .  One thousand s taves  brought a p r i c e  of 100 

pounds i n  England. 

Ear ly  survey r e p o r t s  descr ibe  t h e  timber cover i n  Glengarry and 

Stormont Counties a s  a mixture of hardwood and pine on r o l l i n g  o r  l e v e l  land,  with 

hemlock and balsam intermixed and, a t  i n t e r v a l s ,  i n  t h e  hollows, cedar and tamarack 

swamp. The land was much encumbered wi th  s tones .  

The f l a t  l a n d s  around t h e  Rais in  in Glengarry County f e l l  i n t o  the  

sec t ion  of Ontario s o i l s  t h a t  required a r t i f i c i a l  drainage t o  make them worth 

i working. Thus much of these  l ands  were still  swamp and bush u n t i l  t h e  1860ts,  

farming operat ions  being confined t o  higher places.  

i Though marsh and swamp a r e a s  were r a t h e r  dominant on the  whole water- 

I 
shed when s e t t l e r s  f irst  a r r i v e d ,  they  were slowly drained over t h e  years  t o  

I 
increase  t h e  cu l t iva ted  acreage,  and today t h e  a rea  i s  g r e a t l y  changed from t h e  

i s t a t e  found by t h e  pioneers.  L i s t s  of m i l l  s i t e s  noted i n  e a r l y  survey r e p o r t s  

I 
o f f e r  a means of comparing t h e  water system known t o  t h e  s e t t l e r s  and t h a t  found now 

i n  t h e  Raisin watershed. I n  1792, surveyor Chewitt noted t h e  following m i l l s :  

1 'tCornwall - Lot No. 4 ,  3rd Concession, - a Sawmill belonging t o  Michael 
Coughner . 

I 
Lot No. 6 ,  south s i d e  of t h e  River aux Rais ins ,  a G r i s t  m i l l  
belonging t o  John Link, genera l ly  i s  worked over t h e  whole of the  
year .  

I Charlottenburgh - Lot No. 14,  on t h e  nor th  s ide  of t h e  River aux Rais ins ,  Saw and 
G r i s t  m i l l  belonging t o  S i r  John Johnson. 

I On t h e  Indian Land middle branch of t h e  River aux Rais ins  about seven o r  e igh t  miles 

1 from t h e  River S t .  Lawrence i s  a good m i l l  place (Probably - Nartintown)." 

An 1862 source maps out  the  following s i t e s :  

I Charlottenburgh - Lot 5,  2nd S.R.R. Concession, south s ide  of t h e  Raisin,  a g r i s t  
m i l l .  

i Lot 6 ,  2nd S.R.R. Concession, south s ide  of t h e  Rais in ,  a sawmill. 

Lot 14, 1st S.R.R. Concession, south s ide  o f  t h e  Rais in ,  a sawmill. 

Lot 43, S.R.R. Concession, south s i d e  of the  Ra i s in ,  a g r i s t  m i l l .  

A t  South Lancaster,  a sawmill on t h e  e a s t  s ide  of t h e  mouth of t h e  Raisin River. A t  

I 
Williamstown, on t h e  e a s t  s i d e  of t h e  r i v e r ,  west of John S t r e e t ,  a g r i s t  m i l l ;  on 

the  west s i d e  of the  r i v e r ,  a sawmill. A t  Plartintown, a g r i s t  m i l l  on the  e a s t  s ide  

I of the  r i v e r ,  south of Dundas S t r e e t ;  a sawmill on t h e  west s ide  of the  r i v e r ,  

south of Dundas S t r e e t ;  a carding m i l l  on the  west s ide  of t h e  r i v e r ,  south of 

i Dundas S t r e e t .  
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Covered bridge, dam and grist mill in operation in Martintown during the early part of this 
century. 

The remains of the above dam and mill as they exist today. 



~xborough - Lot 1, 1st Concession, nor th  s i d e  of t h e  r i v e r ,  g r i s t  m i l l .  

Lot 1, 1st Concession, nor th  s i d e  of t h e  r i v e r ,  sawmill. 

Lot 2 ,  1st Concession, nor th  s i d e  of t h e  r i v e r ,  sawmill. 

Lot 3 ,  1st Concession, south s i d e  of t h e  r i v e r ,  sahmil l .  

lrnwall - Lot 3 3 ,  5th Concession, on l a k e  o r  pond now a  swamp, sawmill. 

Lot 1, 7 t h  Concession, e a s t  s i d e  of t h e  r i v e r ,  sawmill. 

Lot 1, 7 t h  Concession, west s i d e  of t h e  r i v e r ,  sawmill. 

Lot 4 ,  6 t h  Concession, south s i d e  of t h e  r i v e r ,  m i l l s .  

nabruck - Lot 4 ,  4 t h  Concession, south s i d e  of the  r i v e r ,  sawmill. 

Lot 7 ,  6 t h  Concession, west s i d e  of t h e  r i v e r ,  sawmill. 

Lot 6 ,  5 th  Concession, west s i d e  of t h e  r i v e r ,  sawmill. 

Some of t h e s e  s i t e s  a r e  completely dry year  round now; o t h e r s  never 

e  more than an i n t e r m i t t e n t  flow even i n  t h e  spr ing season. None could support a  

11. This s e r i o u s  des t ruc t ion  of a  good water s torage and flow system i s  t h e  

s u l t  of  y e a r s  o f  d e f o r e s t a t i o n  and swamp drainage without considerat ion t o  the  

ng-range consequences. 

Dairying, t h e  main farm indus t ry  the  watershed has supported t h i s  

n tu ry ,  began on a  small s c a l e  but continued t o  grow a s  t h e  q u a l i t y  of t h e  s o i l  and 

e  g r a i n  crops declined through t h e  years .  

By 1850, t h e  S t .  Lawrence count ies  produced cheese i n  f a i r l y  l a r g e  

a n t i t i e s ,  p a r t l y  t o  counter t h e  f a i l u r e  of t h e  wheat crop and p a r t l y  influenced by 

e  i n f i l t r a t i o n  of Americans acquainted wi th  cheese-making processes.  In  1850, 

per Canada manufactured 2,292,600 pounds, of which Glengarry County contr ibuted 

,586. During t h e  1850's t h e r e  was l i t t l e  increase  i n  production due both t o  

f e c t i v e  competition from t h e  higher q u a l i t y  American imports and t o  high wheat 

i ces .  When p r i c e s  were comparable, t h e  e x t r a  work necessary i n  t h e  d a i r y  indus t ry  

compared t o  wheat-growing genera l ly  l e f t  dai rying a  secondary endeavour. Where 

i r y i n g  was a  major i n t e r e s t ,  b u t t e r  r a t h e r  than cheese was t h e  important product. 

ss work was required t o  manufacture b u t t e r  and, furthermore,  t h e  p r o f i t a b l e  

i s i n g  of swine created a  demand f o r  but termilk  r a t h e r  than whey. r 

The ending of t h e  Reciproci ty  Treaty i n  1866, by c u t t i n g  o f f  t h e  

Pply of t h e  more favoured American cheese,  reversed t h e  t r end  of t h e  d a i r y  

h i t r y .  The Board o f .Agr icu l tu re  of Upper Canada remarked e a r l y  i n  1867 t h a t  

neese f a c t o r i e s  a r e  now spr inging up i n  near ly  every sec t ion  of t h e  country so 

Pidly t h a t  it i s  d i f f i c u l t  t o  keep t r a c k  of a l l  t h e  new i n s t i t u t i o n s n .  



SO m y  people rushed i n t o  t h e  new indust ry  without knowing a th ing  
/ 

about it t h a t  f o r  a few years  poor q u a l i t y  threatened Canadians with t h e  l o s s  of 

t h e i r  r ecen t ly  gained export  market f o r  cheese. The necess i ty  f o r  improvements was 

soon rea l i zed  and, p a r t l y  by adoption of improved manufacturing devices from t h e  

United S t a t e s  but mainly through t h e  educat ional  e f f o r t s  of a ssoc ia t ions  such a s  the  

Canadian Dairyman's Association,  t h e  Ontario Dairyman's Association and t h e i r  

successors,  a s teady r a i s i n g  of standards was shown f o r  Ontario cheese. 

A s  q u a l i t y  went up, so d i d  t h e  s i z e  of t h e  market, both l o c a l l y  and 

i n  England. I n  1879-80, no l e s s  than 40,368,678 pounds were shipped overseas from 

Ontario. 

A s  t h e  cheese output was inc reas ing ,  t h e  q u a l i t y  and quan t i ty  of 

b u t t e r  production was going downhill. Farmers engrossed i n  wheat, s tock and cheese 

i n t e r e s t s ,  spent l i t t l e  e f f o r t  i n  b u t t e r  making. 

Though Ontario b u t t e r  i n  general  had a! poor repu ta t ion ,  Eastern 

Ontario b u t t e r  held  a deservedly high one. A t  t h e  end of t h e  American C i v i l  War, it 

so ld  a t  50 cen t s  a pound i n  Boston and New York under t h e  l a b e l s ,  "Orange County" 

D . Y ~  o r  nvermonttt b u t t e r .  A t  t h e  same t ime,  ordinary Ontario b u t t e r  was excluded 

from t h e  U.S. by the  four  cen t s  per pound duty. 

Raw milk dai rying began t o  be important i n  t h e  v i c i n i t y  of urban 

cen t res  i n  1880. A t  f i r s t  it was secondary t o  wheat growing and cheese making bu t ,  

because t h e  complete milk dai rying e n t e r p r i s e  could be c a r r i e d  on by a family with 

no dependence on h i red  hands, it began t o  grow. 

The s h i f t  from wheat growing t o  dai rying o r  t o  mixed farming 

contributed t o  t h e  improvement of a g r i c u l t u r a l  p rac t i ces .  Farmers began t o  acquire 

more and b e t t e r  c a t t l e  and t o  take b e t t e r  care  of them, with t h e  r e s u l t  t h a t  t h e  

land received more manure and a g r e a t e r  acreage i n  pas ture  was l a i d  down. 

A review of t h e  experiences and endeavours of the  pas t  occupants of 

t h e  watershed, and of t h e i r  use and misuse of t h e  land and water supp l ies ,  i s  

important i n  understanding, analyzing and f ind ing  so lu t ions  t o  t h e  present water and 

land use problems i n  t h e  Rais in  River a rea .  From d e t a i l s  of t h e  pas t  abundant flow 

i n  t h e  water system a s  compared with t h e  f a c t s  of t h e  present  shortage,  some idea  

can be formed of t h e  scope of these  problems. 



CHAPTER 2 

GEOGRAPHY AND SOILS 

. Introduction 

The Raisin River Conservation Authority cons is t s  of the watershed of 

le three branches of the Raisin River and the watersheds of several  small streams 

Lowing i n t o  the St .  Lawrence River. It is bounded by the Hoople Creek watershed on 

le  south-west, the  South Nation watershed on the north-west, the  Riviere au Baudet 

atershed on the  north,  and the  S t .  Lawrence River on t h e  south. 

The Authority covers an area of 261 square miles. One c i t y ,  Cornwall, 

3 within its boundaries and many small hamlets and v i l lages  dot t he  countryside. 

le Authority covers the south-west half  of Charlottenburg Township and t h e  south- 

:st corner of Kenyon Township i n  Glengarry County, Cornwall Township, the southern 

~ r t  of Roxborough Township and part  of the eastern sec t ion  of Osnabruck Township i n  

;ormont County . 
Several small streams t o  the  south of t he  Raisin River watershed flow 

. rec t ly  i n t o  the  S t .  Lawrence River and have t h e i r  source i n  the  poorly drained 

md of t he  Lancaster F la t s .  

The watershed of the Raisin River is oblong i n  shape with a length of 

7 miles and average width of approximately 8 miles. It has a drainage area of 

-7 square miles. The r i v e r  has its sources i n  the drwnlinoid r idges and drumlins 

' the  Glengarry T i l l  Plain which covers the northern pa r t s  of the Authority Area. 

The headwaters of the main branch a r e  located i n  the  Townships of 

bxborough, Cornwall and Osnabruck a t  an approximate elevat ion of 325 f e e t  above 

!a leve l .  The r i v e r  flows south-westerly a s  f a r  a s  the  community of Dixon. It 

Len turns  and flows south-easterly through North Lunenburg and then north-easterly 

) Martintown. From Martintown it flows i n  a general ea s t e r ly  d i rec t ion  t o  Williams- 

,wn and then t o  i ts o u t l e t  on the S t .  Lawrence a t  Lancaster a t  e levat ion 154 f e e t  

love sea leve l .  The t o t a l  drop from the  source t o  its mouth is  approximately 171 

!et ,  i n  a dis tance of 44 miles f o r  an average gradient  of about 3.89 f e e t  per mile. 

The Raisin River has two main t r i b u t a r i e s ,  the  South Raisin and the  

~ t h  Raisin. The south branch has i ts headwaters a t  t he  town of Long Saul t .  It 

.ows eas t e r ly  through the  northern sec t ion  of t he  c i t y  of Cornwall and continues t o  

1s confluence with the  main branch at the  community of Glendale. The headwaters 

'e a t  an elevat ion of approximately 250 f e e t  above sea  l eve l  and the  r i v e r  empties 



i n t o  t he  main branch a t  an elevation of 154 f e e t  above sea level .  The t o t a l  drop of 

96 f e e t  i n  a distance of 20.5 miles gives an average gradient of about 4.69 f e e t  per 

mile. 

The r e l a t i ve ly  short  North Raisin has its headwaters i n  t he  Township 

of Boxborough i n  t he  v i c i n i t y  of Monekland at an elevation of approximately 325 f e e t  

above sea level .  It flows south t o  McMillan Corner* and then south-easterly through 

Sandfield Mil ls  t o  meet t h e  main branch a t  Martintown a t  an elevation of 181 f e e t  

iI11l1 above sea level .  The t o t a l  drop from the  source t o  its mouth, approximately 144 

f ee t ,  i n  a dis tance of 16 miles, gives an average gradient of about 9.0 f e e t  per 

mile. 

2. Ph~sienraphy* 

A knowled& of the  landscape (ca l led  the  physiography) is  necessary 

f o r  understanding the  development of our s o i l s  and thp problems af s o i l  and land use. 

Land fea tures  of most of t he  northern pa r t  of t h i s  continent were formed by -=eat 

continental g lac ie r8  t h a t  covered t h e  land with th ick  layers  of ice. These great  

i c e  sheets advanced over Canada a t  l e a s t  four  times i n  the past million years, which, 

geologically speaking, is a ra ther  short  time. 

These g l ac i e r s  emanated from t h e  north-east. Climatic changes caused 

them t o  move across  the  face of t he  land and recede again. Each advance and reces- 

s ion took thousands of years. Between them, the  climate was warm, probably even 

J warmer than now. The l a s t  glacier ,  commonly cal led the  Wisconsin, moved across 

Ontario some 10 t o  15 thousand years ago. It was mostly responsible f o r  our present 

landscape. 

The Champlain Sea, which appeared a f t e r  the recession ~f the  Wisconsin 

Glacier, covered a l l  of t he  lowland between the  St. Lawrence and Ottawa Rivers. The ; 

land i n  t h i s  area was upl i f ted  i n  s tages and, according t o  researchers,  t he  l a s t  dry 

land i n  Eastern Ontario emerged about 4,000 years ago. 
* 

The g lac ie rs  acted a s  huge scrapers,  pushing, scraping and gouging 8 

the  bedrock. Rock mater ials  were p i led  up, ground up and sh i f ted  about. The F 
material  resu l t ing  from t h i s  grinding and scraping is cal led TILL. T i l l  is  a hetero- 

$ 

geneous mixture of rock pa r t i c l e s  and stones, sand and clay. A great  deal of t h e  f 
north and cent ra l  regions of t he  Raisin Conservation Authority is covered by a la rge  

till pla in  ca l led  the  Glengarry T i l l  Plain. It is an area of low r e l i e f  forming the 

* Chapman, L.J. and Putman, D.F. "The Physiography of Southern Ontariow, University 
of Toronto Press, 1951. 
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rainage divide between t h e  Ottawa and St. Lawrence basins. The topography is undu- 

acing t o  ro l l i ng ,  consis t ing of long drumlinoid r idges and a few well-formed drum- 

Lns together  with intervening clay f l a t s  and swamps. The Raisin River is one of the 

Lvers which dra ins  southward t o  t he  St. Lawrence River. The l e v e l  of t he  land is 

s l a t i v e l j  constant with t h e  r e s u l t  t h a t  t h e  headwaters f-ow sluggishly between 

Ldges before emptying i n t o  a master stream. 

The till is loamy and contains a high proportion of limestone with a 

Lxture of mater ials  derived from Precambrian rocks t o  t he  north and from the  Nepean 

andstone t o  t h e  east .  The depth of t h e  till is seldom over 100 f ee t ,  with 25 f e e t  

C depth being eommon over most of t h e  area. 

The outstanding cha rac t e r i s t i c  of t h i s  type of till is  its stoniness. 

Lmost a l l  f i e l d s  a r e  e i t h e r  bordered by stone fences o r  dotted with rockpiles. 

reas of boulders appear on c re s t s  of r idges and drumlins a r i s i n g  from the  act ion of 

19 waves of t h e  Champlain Sea. A great  deal  of labour is necessary t o  c l ea r  t he  

and f o r  cul t ivat ion.  A l a rge  amount of t h e  pasture is rough and uncleared. 

Jmerous bars  of sand and gravel were a l so  created by t h e  act ion of t he  waves. 

The s o i l  is very young i n  t h i s  par t  of t he  Authority. Even where the  

rainage is good, the  s o i l  p ro f i l e  is shallow and has an abundance of f r e e  car- 

mates. In  those areas  where the  land is  r e l a t ive ly  f l a t  and drainage i s  poor o r  

nperfect, poor s o i l s  ex i s t  which may contain muck and peat. 

Between advances, t he  g l ac i e r  melted. One can only imagine the  fan- 

as t ic  amounts of water released, t o  flow a s  g l ac i a l  r i v e r s  o r  t o  form lakes and 

mds. The till mater ials  ground out by t h e  i c e  were released and transported great  

Lstancea. Water act ion sorted some of t h e  material ,  depositing it i n  bars  and 

a l tas  o r  dumping it i n t o  lakes  where it s e t t l e d  t o  t h e  bottom. 

S o i l  material ,  sorted and deposited by the  moving water is ca l led  

glacio-fluvial" (glacio f o r  i c e  action, and f l u v i a l  f o r  water-moved). Such 

s t e r i a l s ,  o f ten  sandy o r  gravel ly i n  nature,  were deposited o r  washed aside by 

Lacial r i ve r s ,  flowing e i t h e r  under t he  i c e  o r  away from the  edge of t h e  melting 

Je. 

T i l l  mater ials  carr ied by the  streams i n t o  g l ac i a l  lakes of ten 

3t t led t o  t he  bottom of these lakes. If the  water i n  t h e  lakes was quiet ,  t h i s  

S te r ia l  s e t t l e d  i n  layers.  Such s o i l  mater ial  is referred t o  a s  "lacustrine". It 

3 usual ly c lay  mater ials  and often exhib i t s  t he  layering, ca l led  *varvingn t h a t  

30k place a t  t he  time of deposition. 



I n  t h e  south-eas t  corner o f  t h e  Rais in  River Conservation Authori ty 

is an a r e a  of lowland i n  which t h e  till p l a i n  has  been bur ied  under water- la id  

depos i t s ,  l eav ing  exposed on ly  t h e  s tony  c r e s t s  of a few drumlins and r idges .  

These water-laid mate r i a l s  range from c lay  t o  very  f i n e  sand. This s e c t i o n  i s  known 

a s  t h e  Lancaster F l a t s .  

The land i n  t h i s  a r e a  is q u i t e  f l a t  with t h e  r e s u l t  t h a t  drainage is 

imperfect  o r  poor and t h e  streams f low slowly. 

The g l a c i e r ,  a s  it pushed forward, o f t en  p i l e d  up g r e a t  q u a n t i t i e s  

of ma te r i a l s  i n  r i d g e s .  Such r idges  a r e  c a l l e d  MORAINES. There a r e  no a r e a s  i n  t h e  

R a i s i n  River Conservation Authori ty which could be c lassed a s  t r u e  moraines. This 

a r e a  is  b e t t e r  c l a s s i f i e d  a s  a till p l a i n .  Because of t h e  l ack  of moraines, t h e  

pos i t ion  of  t h e  i c e  f r o n t  dur ing t h e  recess ion  is i n d e f i n i t e  and it has  been assumed 

t h a t  it is a t  r i g h t  angles  t o  t h e  long axes of t h e  drumlins. 

I n  many p a r t s  of Centra l  and Eastern  b n t a r i o ,  a common landscape 

f e a t u r e  is  low, ova l ,  regularly-shaped h i l l s .  These h i l l s ,  shaped l i k e  t h e  inver ted  

bowl of a spoon, a r e  c a l l e d  DRUMLINS. They may a l s o  be c a l l e d  nsowbacksn o r  

"whalebacks If. 

Drumlins a r e  formed by g l a c i a l  movements i n  a reas  of  till m a t e r i a l ,  

probably by t h e  g l a c i e r  over r id ing  obs t ruc t ions .  Drumlins a r e  usua l ly  about one 

mile long ,  up t o  one-third mile wide and up t o  75 f e e t  high.  They a r e  commonly 

found i n  groups,  c a l l e d  f i e l d s ,  with t h e i r  long axes a l l  running i n  t h e  same d i rec -  

t i o n .  There a r e  a g r e a t  number of drumlins i n  t h e  south-eas tern  s e c t i o n  of  t h e  
I 

Authority with t h e i r  long axes  running almost p a r a l l e l  t o  t h e  S t .  Lawrence River. 

A few drumlins a r e  a l s o  found i n  t h e  western p a r t  of  t h e  Authori ty.  The long axes 

of t h e s e  drumlins, however, run i n  a more nor th  t o  south  d i r e c t i o n .  The d i f f e r e n c e  

i n  d i r e c t i o n  of t h e  axes  between t h e  two groups of  drumlins is  due t o  t h e  movement 

of t h e  i c e  i n  d i f f e r e n t  d i r e c t i o n s .  
I 

3 .  S o i l  Surveys 

After  t h e  deposi t ion of s o i l  ma te r i a l  many f a c t o r s  were involved i n  

i ts  development i n t o  t h e  many s o i l s  we have i n  Ontario.  Kind of parent  m a t e r i a l ,  

topography and drainage were s e v e r a l  important in f luences .  S o i l s  developed from t h e  

same parent  ma te r i a l  may be q u i t e  s i m i l a r ,  o r  they may d i f f e r  because of t h e  

in f luence  of  topography o r  drainage.  Two s o i l s  may be s i m i l a r  except f o r  t h e  

t e x t u r e  of  t h e  t o p s o i l .  
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Soi l s  a r e  ident i f ied  and described by examining them i n  cross-section. 

s o i l  cross-section, cut  from the  surface t o  t h e  parent mater ial ,  i s  ca l led  a 

IOFILE. The p ro f i l e  is  made up of several  l ayers ,  o r  horizons - t he  t opso i l  is 

alled the  "A" horioon, t he  subsoil  i s  the  "Bn horioon and the  parent mater ial  t he  

2" horioon. 

A de ta i led  examination of the  s o i l  p ro f i l e  is  the  bas is  of s o i l  iden- 

Lfication and description. A deta i led  knowledge of t he  s o i l  i a  necessary f o r  many 

Irposes, - agr icu l ture  and farm planning, building, correct  land use and resource 

lventory . 
The Canada Department of Agriculture, and the  So i l  Science 

zpartment of t he  Ontario Agricultural College, co-operate i n  carrying out s o i l  

lrveys i n  Ontario. So i l s  a r e  examined i n  d e t a i l ,  described and mapped. This i s  

mera l ly  done on a county basis.  So i l s  a r e  given names, usual ly of t he  municipality 

locat ion where they were f i r s t  ident i f ied.  

A group of s o i l s  developed from the same type of bedrock and parent 

l t e r i a l  and having s imi la r  horizons except f o r  the  tex ture  of t he  surface horisons 

5 cal led a nso i l  series".  A predominant s e r i e s  i n  t h e  Raisin Authority is  the 

imer ser ies .  Soi l s  within the  se r i e s ,  d i f f e r ing  only i n  t opso i l  textures ,  e.g, 

ram, sandy loam, etc., a r e  ca l led  "so i l  typesn. 

Drainage conditions during s o i l  development may give r i s e  t o  s l i g h t l y  

.fferent s o i l s ,  even though they may have developed from the  same parent material. 

)r example, Eamer loam has developed under good drainage, Matilda loam has developed 

1 imperfectly drained s i t e s  and Lyons loam on poorly drained s i t e s .  When s o i l  

ir iea develop from the  same parent mater ial  but d i f f e r  beeause of drainage con- 

.tions, the  group of these s o i l  s e r i e s  is cal led a ncatenaw. 



4. Summa- of the Classification of the Major Soils in the Raisin Area 

TABLE I 

CLASSIFICATION OF SOILS 

Glacial Origin of 
I 

Parent Material Soil Series Type 

Glacial till 

Outwash material 
(glacio-f luvial ) 

Eamer 
Grenville 
Matilda 

Castor 

Lt Achigan 

loam 
loam 
loam 

-'9 

silt loam, fine sandy 
loam 

fine sandy loam 

Outwash underlain by I Allendale I sandy loam 
Lacustrine 

Lacustrine 

Deltaic sands and 
silts 

Organic 

I North Gower I clay loam 
Osgoode ]loam, silt loam 

Bainsville silt loam 

Muck 

Eamer - a well drained loam. The topography is strongly undulating to rolling and, - 
as a result, requires careful management to prevent erosion. Boulders which hinder 

cultivation may be present in some areas. General farm crops are most common on 

this soil. It is well supplied with lime and is fairly well supplied with other 

plant nutrients. Phosphorous is the only element which should be added in large 

quantities. This soil covers 32.3 per cent of the Authority. 

Grenville - a well drained loam or bouldery loam. The topography is undulating to 

slightly rolling and requires only normal good management practices. Stones are 

common and in some areas boulders are found which hinder cultivation. The supply of 

nutrients and lime is medium. General farming and dairying are the most common types 

of agricultural operation on Grenville soils. Organic matter, nitrogen, phosphorous 

and potash are the main fertility needs. This soil group covers 15.8 per cent of 

the Authority. 

Matilda - an imperfectly drained loam. The topography is undulating. This soil is 

fairly well supplied with nutrients and lime and is used mostly for semi-permanent 

pasture and hay production. Artificial drainage is of considerable value, provided 

that the number of stones does not make drainage impractical. This soil covers 2.2 

per cent of the Authority. 



s t o r  - an imperfectly drained silt loam, very f i n e  sandy loam o r  very f i n e  sandy - 
m, shallow phase, The topography is smooth and very gent ly  sloping. Dairying is 

le major type of farming on t h i s  so i l .  Organic matter,  l h e  and commercial f e r t i -  

.rere a r e  general ly  necessary t o  a t t a i n  maximum yie lds  of crops. Good management 

I u t o  be pract ised on t h i s  s o i l  t o  prevent gu l ly  erosior, i n  drainage channels when 

1 pface runoff occurs. This s o i l  cover. 3.1 per cent of t he  Authority. 

IAchiaan - an imperfectly drained f i n e  sandy loam. In topography, it i s  gent ly 

Loping t o  level .  It is low i n  both na tura l  f e r t i l i t y  and organic matter leve ls .  

/ gcause of t h i s ,  and of its drainage condition, t h i s  s o i l  is  of low value f o r  agri-  

i l t u r e  and is  best  used f o r  t rees .  

Llendale - i s  a poorly drained s o i l ,  sandy loam i n  tex ture  with topography t h a t  is 

1 eve1 t o  gent ly rol l ing.  A coarse sandy overburden ove r l i e s  c lay a t  depths varying 
I =om 6 inches t o  36 inches. In  some spots  the  poor drainage has given r i s e  t o  an 

ccwnulation of organic matter. A r t i f i c i a l  drainage is  d i f f i c u l t ;  hence t h i s  s o i l  

s best used f o r  t r e e s  o r  when cleared, f o r  permanent pasture. 

o r th  Cower - a poorly drained clay o r  c lay loam. The topography i s  l e v e l  t o  depres- 

:ional. Very few stones a r e  present. The organic matter content i s  medium t o  high 

~nd it is  well  supplied with minerals. General farming and dairying a r e  the  most 

:ommon farm operations practised. Many areas  a r e  being used f o r  permanent pasture. 

lhere open di tches and t i l e  drains  have been in s t a l l ed ,  other  crops a re  a l so  grown. 

Chis s o i l  covers 12.0 per cent of t he  area of t he  Authority. 

l s~oode  - a poorly drained s i l t  loam o r  s i l t y  clay loam. The topography on which 

  his s o i l  is  found is  l eve l  t o  depressional. Pasture is t h e  most common crop on 

I th i s  so i l .  The f e r t i l i t y  l e v e l  is medium but the r e s t r i c t e d  drainage i s  a l imi t ing  

I tactor. Mo stones a r e  present t o  hinder drainage operations. This s o i l  covers 2.3 

I per cent of t he  area of t he  Authority. 

Bainsville - a silt loam t h a t  is poorly drained, with l eve l  surface topography. It 

is stonefree, with t he  overburden overlying clay. Bainsvi l le  s o i l s  i n  t h i s  area 

have been mostly cleared and a r e  used f o r  general farm crops. Crop production can 

be increased with a r t i f i c i a l  drainage, but i n s t a l l a t i o n  of t i l e  drains  is often 

d i f f i c u l t  and open di tches may be best.  

Muck - very poorly drained semi-decomposed vegetation material .  It is  usual ly 10 t o  

18 inches deep and is  of no use f o r  agr icu l ture  unless cleared and drained. This is 

not, i n  most cases, economical. The na tura l  vegetation Is elm, tamarack and cedar 

and is used mostly f o r  fuel .  Muck covers 14.3 per cent of t h e  Authority. 



1 

Well drained Poorlv drained 

Earner - loam 32.3% North Gower - c l a y  loam 12.074 
Grenvil le - loam 15.8% Bainsvi l le  - si l t  loam 
Kars - g r a v e l l y  sandy loam 1. % 

3.3% 
Osgoode - loam and s i l t  loam 2.3% 

Wolford - c l a y  loam 1.5% Allendale - sandy loam 2 .O% 
Uplands - sand and sandy Marionvil le - f i n e  sandy loam 1.1% 

loam 0.5% Granby - sand and sandy loam 0.8% 
Lyons - loam 0.6% 
Osnabruck - c lay  loam 0.1% 

Imperfectly drained Very poorly drained 
J 

Castor - very f i n e  sandy loam 3.1% Belmeade - muck *1.2% 
Matilda - loam 2.2% Muck 14.3% 
LtAchigan - f i n e  sandy loam 2.0% 
Mountain - sandy loam 1.4% Variable 
Morrisburg - c lay  loam 1.1% 
Rubicon - sand and sandy loam 0.5% Farmington - loam 0.1% 

/ i 1  
I 

The following t a b l e  shows t h e  d i f f e r e n t  s o i l s  i n  t h e  Raisin River 

i / Conservation Authority and t h e  percentage of each s o i l  present .  
i //I 

1 1 1  
I! 1, TABLE I1 

PI DISTRIBUTION OF SOILS 

I 

I 

5. Conservation Surveys 

During the  summer o f  1960, l and  use and s o i l  resource problems 

were examined a s  p a r t  of t h e  conservation survey.  

The bas i s  of t h e  l and  use surveys was topographic maps and a e r i a l  

photographs. The former were on a s c a l e  of 1:50,000, t h e  l a t t e r  1 inch t o  1320 

Information on s o i l s  i n  t h e  watershed was obtained from the  s o i l  

survey repor t s  and maps of t h e  Counties of Glengarry and Stormont. Exis t ing use of 

t h e  land f o r  urban development, woodland, c u l t i v a t e d  crops and pasture was noted. 
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present Use 

Only about 57 pe r  cent  of t h e  land i n  t h e  Rais in  River Conservation 

,o r i ty  is under c u l t i v a t i o n .  The remaining 43 per cent  i s  e i t h e r  n o n - t i l l a b l e  

3 ~ ~ e  of poor drainage o r  shallow s o i l  o r  i s  rocky outcrop o r  woodland. 

The a g r i c u l t u r e  of t h e  Rais in  Authori ty is not d i v e r s i f i e d  t o  any 

2nt. Most of t h e  farms a r e  of a genera l  n a t u r e ,  but wi th  t h e  main emphasis on 

rying. Beef r a i s i n g  is  a secocdary source  of income but it i s  r e l a t i v e l y  

nportant. Hogs and egg production a r e  a l s o  used t o  some ex ten t  t o  supplement 

income. 

The crops grown i n  t h e  a rea  a r e  genera l ly  those  which suggest  dai ry-  

and mixed a g r i c u l t u r e .  Specia l ized crops a r e  not grown t o  any ex ten t .  Small 

ins occupy 11 per cent  of t h e  Authori ty a r e a  and hay and fodder occupy 1 8  per  

. Cash c rops ,  such a s  vege tab les ,  f r u i t  and pota toes  a r e  grown on only  0 .1  per 

; of t h e  land.  Wheat i s  a l s o  grown on only 0 .1  per cent  of t h e  land.  

The 1961 Census of Canada repor ted  74 per  cent  of t h e  farms i n  t h e  

s i n  Conservation Authori ty a s  being commercial farms s e l l i n g  products valued a t  

than $1,200. The remaining 26 per cent  of t h e  farms a r e  c l a s s i f i e d  a s  those  

-h do not have an income of more than  $1,200 per  year .  

The breakdown of production of t h e  commercial farms i n  t h e  Authori ty 

4 according t o  t h e  values  of products so ld  is  a s  fo l lows :  

Dairy 60.9% 

CHAPTER 3 

USE A N D  MANAGEMENT OF AGRICULTURAL AND TOREST LAND 

General Agr icul ture  

~ e e f  - 16.6% 
Eggs 8 . 3 5  
Hogs 5.5% 
Grain f i e l d  c r o ~ s  0.7% 

Fowl 
Other products - wool, 

f o r e s t  products,  e t c  . 1.7% 
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Other f i e l d  crobs 1.3% 
F r u i t s  and vegetables  1.6% 
Horses,  s h e e ~  0.6% I 

Wheat was grown on only 2.5 pe r  cent  of t h e  commercial farms i n  t h e  

l o r i t y  area .  Oats were grown on 11 per  cent  of t h e  land i n  t h e  Author i ty  but  on 

per cent of t h e  commercial farms and hay was grown on on ly  1 8  per  cent  of t h e  

i but on 73 per  cent of t h e  commercial farms. Horses and ponies were r a i s e d  on 



45 p e r  cent of t h e  farms,  p igs  on 4 1  per  c e n t ,  chickens on 46 per cent .  Only 89 

p e r  cent  of t h e  commercial farms i n  t h e  Author i ty  a rea  have one o r  more t r a c t o r s .  

More than  1 7  pe r  cent  of a l l  farm operators  repor ted  working more 

than  100 days away from t h e  farm. Off-the-farm work includes  const ruct ion ( 8  per  

c e n t ) ,  t ruck  o r  bus d r i v e r s  (4 p e r  c e n t )  and i n d u s t r i a l  labour  (5  p e r  cen t ) .  

T v ~ e s  of Commercial Farms 
(by major use )  

Dairy 87.0% 
C a t t l e ,  hogs, horses ,  e t  c  . 8.0% 
Poul t ry  3 .4% 
Small g r a i n s  0.2% 
F i e l d  crops 0.3% 
F r u i t s  and vege tab les ,  f o r e s t r y  0.7% 
Other s p e c i a l i z e d  crops 0.4% 

Average S ize  of Farms 
J 

Up t o  69 ac res  11.3% 
70 - 129 a c r e s  37.5% 
130 - 179 a c r e s  18. 0% 
180 - 240 a c r e s  18.8% 
240 - 559 a c r e s  12.4% 
Over 560 a c r e s  2.0% 

Total  Cap i t a l  Value of Farms 

Under $10,000 20.8% 
10,000 15,000 22.1% 

25,000 1;; $% i !50,000 32.9% 21.2% 
Over $50,000 3 .o% 

Values of Products Sold from Commercial Farms 

3. Future Trends 

The a r e a  wi thin  t h e  Ra i s in  River Conservation Authori ty w i l l  remain 

a g r i c u l t u r a l .  Severa l  changes w i l l  probably t a k e  place.  These include t h e  evolve- 

ment of l a r g e r  farms due t o  t h e  consol idat ion of severa l  small  farms. These farms 

w i l l  be centred along t h e  roads where much of t h e  a r a b l e  land seems t o  l i e .  The 

a r e a s  t h a t  a r e  n o n - t i l l a b l e  w i l l  probably r e t u r n  t o  f o r e s t .  Dairying w i l l  remain 

a s  t h e  primary source of income. 
- 

Specia l ized crops  w i l l  not be grown t o  any extent  because of t h e  

problems of drainage.  It would not be very f e a s i b l e  t o  d r a i n  t h e  muck a reas  because 
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. t h e  high c o s t  and t h e  shallow depth of t h e  muck. The farmland w i l l  have t o  be 

,naged c a r e f u l l y  t o  prevent severe  s o i l  e ros ion  and water l o s s .  

Land Capab i l i ty  

It is important t h a t  a farmer know t h e  c a p a b i l i t y  of h i s  s o i l  t o  

-0duce c rops ,  j u s t  a s  he must know t h e  c a p a b i l i t y  of h i s  t r a c t o r  o r  of h i s  l i v e -  

;ock. H i s  s o i l  is  t h e  b a s i s  of h i s  whole farm operat ion and h i s  income. Used with 

)od judgement, it can produce i n d e f i n i t e l y  a t  high l e v e l s ;  used poor ly ,  t h e  s o i l  

-11 d e t e r i o r a t e  quickly  . 
Good land management r e q u i r e s  a  good knowledge of t h e  s o i l .  County 

)ils maps a r e  an  inventory  of t h e  type and d i s t r i b u t i o n  of s o i l s  i n  t h e  county. 

lch information is  bas ic  t o  developing good s o i l  management programs. 

Given t h e  information i n  t h e  s o i l  r epor t  and from a conservat ion 

lrvey, p lus  c l o s e  observat ion of crop response t o  t rea tment  of t h e  s o i l ,  we have 

lch of t h e  bas ic  information needed t o  manage o r  advise  i n  t h e  management of any 

ind area .  I n  o rde r  t o  organize  a l l  of t h e  f a c t s  known about a  given land a r e a ,  a  

ind c l a s s i f i c a t i o n  system has been developed. Or ig ina l ly  devised by t h e  United 

;a tes  Department of Agr icu l tu re ,  t h e  system has been rev i sed  somewhat by t h e  s o i l  

: i e n t i s t s  of t h e  Ontario Agr icu l tu ra l  College t o  s u i t  Ontario condi t ions .  The 

rstem of c l a s s i f i c a t i o n  he lps  t o  organize  s i g n i f i c a n t  information on given s o i l s  

>r crop use.  It is c a l l e d  a  land c a p a b i l i t y  c l a s s i f i c a t i o n ,  t h e  term l1capability11 

2lat ing t o  t h e  degree of hazards and l i m i t a t i o n s  i n  managing t h e  land.  

Land c l a s s i f i c a t i o n  is  based on t h e  s o i l s  surveys.  It inc ludes  such 

i c to r s  a s  topography, s l o p e ,  drainage and f lood  hazard ,  presence of s tones  dnd 

-osion s u s c e p t i b i l i t y .  It is  designed t o  h e l p  landowners i n t e r p r e t  s o i l s  maps and 

) make poss ib le  broad g e n e r a l i z a t i o n s  based on s o i l  p o t e n t i a l ,  use  l i m i t a t i o n s  and 

inagement problems. 

Eight Capabi l i ty  Classes 

The system places  a l l  land i n t o  one of two d i v i s i o n s  - land s u i t e d  

ld land not s u i t e d  t o  c u l t i v a t i o n .  Each d i v i s i o n  con ta ins  f o u r  c a p a b i l i t y  c l a s s e s .  

lese c l a s s e s  a r e  d i s t ingu i shed  from each o t h e r  by t h e  degree of permanent l imi ta -  

-ons - t h a t  i s ,  r i s k s  involved i n  t h e i r  use.  The b a s i s  of d i f ference  between 

-asses i s  t h e i r  permanent physical  f e a t u r e s .  These f e a t u r e s  l i m i t  l and use o r  

lpose danger of eros ion o r  o t h e r  damage t o  t h e  s o i l .  
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A SOILS SUITED TO CULTIVATION - 
S o i l s  i n  t h e s e  first f o u r  c l a s s e s  a r e  s u i t e d  f o r  c u l t i v a t i o n .  

Class I - S o i l s  have few l i m i t a t i o n s  t o  r e s t r i c t  t h e i r  use. 

S o i l s  i n  t h i s  c l a s s  a r e  s u i t e d  t o  a wide range of p l a n t s  and may be 

used s a f e l y  f o r  c u l t i v a t e d  crops ,  pas tu re ,  range, woodland and w i l d l i f e .  The s o i l s  

a r e  near ly  l e v e l ,  and eros ion hazard e i t h e r  by wind o r  water i s  low. They a r e  

general ly  deep, we l l  dra ined and e a s i l y  worked. They hold water well  and e i t h e r  a r e  

f a i r l y  wel l  supplied wi th  p lan t  n u t r i e n t s  o r  a r e  h igh ly  responsive t o  f e r t i l i z e r .  

The s o i l s  a r e  productive and s u i t e d  t o  i n t e n s i v e  cropping. 

S o i l s  i n  Class  I t h a t  a r e  used f o r  crops need only t h e  ordinary 

management p rac t i ces  t o  maintain p roduc t iv i ty  - both s o i l  f e r t i l i t y  and s o i l  s t ruc -  

t u r e .  Such p rac t i ces  may include t h e  use of one o r  more of t h e  following: f e r t i -  

l i z e r s ,  cover and green manure crops and crop r o t a t i o n s .  
1 

Class I1 - S o i l s  i n  Class I1 have some l imi ta t ion;  t h a t  reduce t h e  range of 
crops o r  requ i re  moderate conservation p rac t i ces .  

These s o i l s  may be used f o r  c u l t i v a t e d  crops a s  well  a s  pas tu re ,  

range,  and woodland. They may have some minor use l i m i t a t i o n s  t h a t  r equ i re  some 

conservation p rac t i ces .  These l i m i t a t i o n s  may include g e n t l e  s lopes ,  moderate 

s u s c e p t i b i l i t y  t o  wind o r  water e ros ion ,  somewhat unfavourable s o i l  s t r u c t u r e  and 

workabi l i ty ,  wetness cor rec tab le  by dra inage,  o r  l e s s  than i d e a l  depth of s o i l .  

The farm opera to r  has somewhat l e s s  l a t i t u d e  i n  t h e  choice of crops 

and management p rac t i ces  i n  s o i l s  of t h i s  c l a s s  a s  compared t o  Class I. Specia l  

management p r a c t i c e s  may inc lude  soil-conserving cropping systems, water con t ro l  

devices such a s  vegeta ted waterways o r  more a t t e n t i o n  t o  crop r o t a t i o n s .  

Class I11 - S o i l s  i n  Class 111 a r e  s u b j e c t  t o  a number of c u l t u r a l  l i m i t a t i o n s .  
Limitations on s o i l s  i n  t h i s  c l a s s  may r e s t r i c t  t h e  amount and type 
of c u l t i v a t i o n  o r  t h e  choice of crops.  

Limitations i n  Class I11 land may r e s u l t  from t h e  e f f e c t s  of one o r  

more of t h e  following: 

(1 ) Moderately s t e e p  s lopes ,  

( 2 )  Considerable s u s c e p t i b i l i t y  t o  water o r  wind e ros ion ,  

( 3  ) Slow permeabi l i ty  of t h e  s u b s o i l  and genera l ly  imperfect drainage,  

(4) Rather shallow depths t o  bedrock, 

( 5 ) Rather low moisture-holding capacity.  

Class I11 land requ i res  cropping systems t h a t  provide adequate s o i l  

cover. Management measures needed a r e  longer  r o t a t i o n s  including sod crops ,  con- 

tour ing  and s t r ip-cropping,  grassed waterways and a r t i f i c i a l  drainage. 





- S o i l s  i n  Class  I V  have severe  l i m i t a t i o n s  t h a t  r e s t r i c t  t h e  choice 
of crops and requ i re  ve ry  c a r e f u l  management. 

F 
P Use of t h e s e  s o i l s  f o r  c u l t i v a t e d  crops is  l i m i t e d  a s  a r e s u l t  of 

Lbe e f f e c t s  of one o r  more permanent f e a t u r e s  such a s :  

(1) Steep s l o p e s ,  

( 2 )  Severe s u s c e p t i b i l i t y  t o  water and wind e ros ion ,  

(3 ) Shallow s o i l s ,  

( k )  Low moisture-holding capac i ty ,  

( 5 )  Excessive wetness with continuing poor drainage.  

Class IV s o i l s  may be c u l t i v a t e d  occas iona l ly  with g r e a t  care .  When 

cu l t iva ted ,  very  c a r e f u l  management measures must be used t o  s e e  t h a t  t h e  s o i l  i s  

not depleted by erosion.  They should be kept i n  permanent g r a s s  cover most of t h e  

time . 
B LAND LIMITED I N  USE - 

G E N E ~ L L Y  UNSUITED TO CULTIVATION 

The s o i l s  i n  t h e  l a s t  f o u r  c l a s s e s  a r e  not g e n e r a l l y  s u i t e d  t o  c u l t i -  

vation but should be kept i n  permanent cover. 

Class V - The s o i l s  i n  Class V have l i t t l e  o r  no eros ion hazard but do have 
o t h e r  l i m i t a t i o n s  of such na tu re  t h a t  it is  imprac t i ca l  t o  remove 
them f o r  normal t i l l a g e  of c u l t i v a t e d  crops.  They a r e  near ly  l e v e l  
but a r e  o f t e n  wet and f requen t ly  overflowed by streams (bottomlands).  
They may be s tony o r  have a combination of t h e s e  l i m i t a t i o n s .  

Examples of Class V l and  a r e :  

( 1 )  Bottomlands subject  t o  f requent  overflow which prevents t h e  
normal production of c u l t i v a t e d  crops ,  

(2) Level o r  near ly  l e v e l ,  s tony o r  ve ry  rocky s o i l s ,  

( 3 )  Ponded a r e a s  where drainage f o r  c u l t i v a t e d  crops  is not 
f e a s i b l e ,  but where s o i l s  a r e  s u i t a b l e  f o r  g r a s s  o r  t r e e s .  

Because of t h e s e  l i m i t a t i o n s ,  c u l t i v a t i o n  of common crops i s  not  

f e a s i b l e ,  but pas tu res  can o f t e n  be improved and benef i t s  from t h e i r  good management 

can be expected. 

Class V I  - S o i l s  i n  Class V I  have severe  l i m i t a t i o n s  t h a t  make them unsuited t o  
c u l t i v a t i o n  and l i m i t  t h e i r  use l a r g e l y  t o  p a s t u r e ,  woodland o r  wild- 
l i f e  cover. 

S o i l s  i n  Class V I  have continuing l i m i t a t i o n s  t h a t  cannot be corrected 

such a s  : 

( 1 )  Steep s l o p e s ,  

( 2)  Severe e ros ion  hazards ,  

( 3  Effec t s  of pas t  eros ion,  

(4  Stoniness , 



( 5 )  Excessive wetness o r  overflow, 

( 6 )  Low moisture-holding capaci ty .  

Generally speaking, lands  i n  t h i s  c l a s s  should be used f o r  permanent 

pas ture  o r  f o r  woodlots. Pas ture  use should be adjus ted t o  carrying capaci ty  o r  

season. 

Class V I I  - S o i l s  i n  Class V I I  have very severe  l i m i t a t i o n s  t h a t  make them 
unsui ted t o  any c u l t i v a t i o n  and t h a t  r e s t r i c t  t h e i r  use t o  l imi ted  
f o r e s t r y  o r  w i l d l i f e .  These s o i l s  may be very s t e e p ,  severe ly  
eroded, swampy o r  shallow with rock outcrops.  

Class VII l ands  may have many l i m i t a t i o n s  f o r  pas ture  o r  f o r e s t r y .  

Generally speaking t h e y  should be i n  permanent f o r e s t  cover. Some lands  may be 

used f o r  l i m i t e d  g raz ing  and t h e y  may a l s o  have value f o r  rec rea t ion  o r  a s  w i l d l i f e  

h a b i t a t .  

Class VIII - S o i l s  i n  Class V I I I  have l i m i t a t i o n s  t h a t  preclude t h e i r  use  f o r  any 
commercial p lan t  production and r e s t r i c t  t h e i r  use  t o  r e c r e a t i o n ,  
w i l d l i f e  o r  water supply,  o r  a e s t h e t i c  purposes. 

s 

Such lands  a s  ve ry  rocky a r e a s ,  sand beaches, badlands o r  undrainable 

marshes a r e  included i n  t h i s  c l a s s .  Such lands  a r e  bes t  s u i t e d  f o r  watershed pro- 

t e c t i o n  o r  f o r  r e c r e a t i o n  and sometimes w i l d l i f e .  

5 .  Land Management Problems 

Many f a c t o r s  con t r ibu te  t o  t h e  problems met i n  t h e  management of 

s o i l .  Some a r e  phys ica l  problems of t h e  l and ,  o t h e r s  a r e  economic o r  s o c i a l .  This 

repor t  i s  concerned, however, wi th  t h e  physical  problems of s o i l  management. 

I n  Ontario t h e  major problems i n  s o i l  management a r e  those  of 

dra inage,  f e r t i l i t y  and erosion.  On any one farm o r  on any given piece of l and ,  one 

problem may predominate. There i s  o f t e n  a combination of a l l  t h r e e ,  

( a )  Drainape 

Of t h e  d i f f e r e n t  problems i n  s o i l  management, one of t h e  g r e a t e s t  i s  

I I : ,  t h e  s a f e  d i sposa l  of excess water. Uncontrolled runoff can cause erosion.  A s  much 

water a s  poss ible  should be allowed t o  soak i n t o  t h e  ground. 

Excess moisture may be on t h e  l and  sur face  o r  wi thin  t h e  s o i l  i t s e l f .  

On most land it is necessary t o  g e t  r i d  of both. Adequately drained land i s  neces- 

I s a r y  f o r  good farm management. 

(1 Surf ace  drainage 

To remove excess water s a f e l y  from t h e  surface  of t h e  s o i l  may 

requ i re  s p e c i a l  measures. These measures may include grassed waterways, d ivers ion 

d i t c h e s  and p ro tec t ive  devices  along streambanks. There a r e  many places  i n  t h e  



~ ~ f s i n  area where grassed waterways and other surface water disposal  systems a r e  

needed. These may include di tches on farm f i e l d s  o r  improved di tches and cu lver t s  

along township and county roads. 

( 2 ) In te rna l  drainaae 

A system of t i l e  drainage is of ten  used t c  remove excess i n t e rna l  

s o i l  moisture. T i l e  drainage of wet s o i l s  is a major contr ibut ion t o  s o i l  conserva- 

t ion .  Some of t he  most productive s o i l  i n  Ontario is productive only because it has 

been t i le-drained.  Drainage allows increased y i e lds  of crops i n  low wet areas  and 

slopes where ser ious erosion is l i k e l y  t o  occur t o  be planted t o  more 

appropriate crops. The controlled removal of excess water from f i e l d s  can be an aid 

i n  combating s o i l  erosion. 

Tile-drained f i e l d s  permit increased yields  of crops of be t te r  

quality.  The growing season can be longer by reason of e a r l i e r  planting. With 

drainage, more f l e x i b l e  crop ro ta t ions  and management pract ices  a r e  available.  

( 3  ) Dra ina~e  conditions of watershed s o i l s  

Approximately 52 per cent of the  s o i l s  i n  t he  Raisin Conservation 

Authority a r e  well drained, 10 per cent  imperfectly drained, 22 per cent poorly 

drained and 16 per cent very poorly drained. 

The two most common s o i l s  of t h e  a rea ,  Earner and Grenville,  a r e  well 

drained. There a r e  several  imperfectly drained s o i l s  which would benefit  from 

underdrainage providing t h a t  the  cost  does not make the  project  uneconomical. 

Poorly drained s o i l s  occupy a great  deal  of area i n  t h i s  Authority. Of these  poorly 

drained s o i l s ,  North Cower i s  the  most common. Very poorly drained s o i l s  a l so  

occupy a grea t  area.  These s o i l s  a r e  usually found i n  the  hollows between the  

drumlinoid ridges and drumlins. These areas  a r e  almost impossible t o  dra in  and 

should be l e f t  i n  t h e i r  na tura l  s t a t e .  

(b) F e r t i l i t y  

So i l  f e r t i l i t y  is the a b i l i t y  of any s o i l  t o  supply the  nut r ien ts  

necessary f o r  plant growth. Maintenance of s o i l  f e r t i l i t y  is  one of t he  major 

Problems i n  s o i l  management. 

Some s o i l s  a r e  na tura l ly  f e r t i l e ,  o thers  l e s s  so. Differences i n  

so i l  f e r t i l i t y  may be inherent i n  the  s o i l  i t s e l f  o r  they may be re la ted  t o  past 

management pract ices .  So i l s  t h a t  have suffered from erosion may have l o s t  the more 

1 f e r t i l e  topsoi l .  Such pract ices  a s  t he  use of manure and crop ro ta t ions  w i l l  have 

an influence on s o i l  f e r t i l i t y .  



Differences i n  t h e  productive capaci ty  of var ious  s o i l s  a r e  commonly 

recognized by t h e  farmer on t h e  b a s i s  of h i s  experience and t h e  crop responses. It 

should be noted here  t h a t  s o i l  f e r t i l i t y  is not necessa r i ly  t h e  same a s  s o i l  produc- 

t i v i t y .  An otherwise f e r t i l e  s o i l  may be l imi ted  by drainage condi t ions  o r  o t h e r  

f a c t o r s  t h a t  l e s s e n  production. 

It i s  d i f f i c u l t  t o  measure whether o r  not s o i l  f e r t i l i t y  is being 

maintained. It might be assumed t h a t  i f  crop y i e l d s  do not decrease ,  s o i l  

f e r t i l i t y  i s  being maintained. However, t h e  use of improved v a r i e t i e s  of crops,  

b e t t e r  t i l l a g e  methods and d i f f e r e n t  p lan t ing  methods may wel l  maintain o r  inc rease  

y i e l d s  without inc rease  i n  s o i l  f e r t i l i t y .  Maintaining s o i l  f e r t i l i t y  is more than 

t h e  app l ica t ion  of f e r t i l i z e r  t o  t h e  s o i l .  It includes  a s  well  t h e  maintenance of 

adequate organic mat te r ,  l iming of a c i d  s o i l s  and protect ing t h e  s o i l s  agains t  

erosion.  Organic mat ter  l e v e l s  may be sus ta ined  o r  increased by t h e  use of green 
J 

manure crops ,  by a p p l i c a t i o n  of barnyard manures o r  by working crop res idues  i n t o  

t h e  s o i l .  Plenty of organic mat ter  (humus) i n  t h e  s o i l  improves s o i l  s t r u c t u r e  and 

makes b e t t e r  use of commercial f e r t i l i z e r s .  

S o i l s  should be t e s t e d  before a commercial f e r t i l i z e r  is appl ied.  

S o i l  t e s t s  a r e  a guide t o  t h e  farmers i n  deciding t h e  f e r t i l i t y  needs of t h e  s o i l .  

These needs and requirements may vary with pas t  s o i l  treatment and with t h e  crop t o  

be grown. 

Most of t h e  s o i l s  wi th in  t h e  Rais in  River Conservation Authority 

requ i re  add i t ion  of f e r t i l i z e r s  f o r  bes t  crop responses. The sandy s o i l s  such a s  

Kars and Rubicon should have f e r t i l i z e r s  added a s  they  do not have t h e  inherent  

f e r t i l i t y  of c lays  and c l a y  loams. On most of t h e  s o i l s  i n  t h e  Authority,  moderate 

app l ica t ions  of f e r t i l i z e r  combined with good management p rac t i ces  should provide 

good crop re tu rns .  

( c )  Erosion 

S o i l  e ros ion  has been an a g r i c u l t u r a l  problem ever s i n c e  man began t o  

till t h e  s o i l .  I n  some p a r t s  of t h e  world eros ion has damaged o r  completely 

destroyed g r e a t  a r e a s  of l and  from an a g r i c u l t u r a l  standpoint .  For tunate ly ,  i n  

Ontario our s o i l s  a r e  not genera l ly  sub jec t  t o  s e r i o u s  eros ion,  although many small 

a reas  a r e  t o  be found on which eros ion has  caused much damage. 

S o i l  e ros ion  may be defined a s  t h e  "movement of soil particles from 

one place t o  another by wind o r  by watern. I n  Ontario,  s e r i o u s  wind eros ion is not 

usua l ly  widespread. There is no wind e ros ion ,  t o  any e x t e n t ,  i n  t h e  Rais in  River 
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onsexvation Authority. Most s o i l s  under c e r t a i n  cond i t ions  a r e  sub jec t  t o  eros ion 

y  water runoff .  Water runoff not only  removes s o i l  from t h e  f i e l d s  but has more 

idespread e f f e c t s  such as t h e  po l lu t ion  of streams, s i l t i n g  of d i t c h e s  and rese r -  

o i r s  and clogging of dra inage systems. 

The most d i r e c t  and perhaps most s e r i o u s  e f fec t  of e ros ion  i s  l o s s  of 

opsoi l .  Such eros ion may be spec tacu la r  i n  t h e  form of g u l l i e s ;  mostly,  it occurs 

radually a s  shee t  eros ion.  Topsoil conta ins  most of t h e  e a s i l y  a v a i l a b l e  p lan t  

u t r i e n t s  and valuable  organic  matter .  Its l o s s  reduces crop y i e l d  and hence t h e  

wner's p r o f i t s .  The l o s s  of water from s o i l  by surface  runoff is t h e  cause of s o i l  

rosion and is s e r i o u s  i n  i t s e l f  - on many a r e a s  it can be more s e r i o u s  than 

rosion.  Cul t iva t ion  p r a c t i c e s  which decrease t h e  p o s s i b i l i t y  of s o i l  eros ion a l s o  

ecrease excessive water runoff .  This is p a r t i c u l a r l y  important dur ing t h e  summer 

onths when l a c k  of moisture may be a  l i m i t i n g  f a c t o r  i n  crop y ie ld .  The more ra in-  

a l l  t h a t  can be absorbed i n t o  t h e  s o i l s  i n  d ry  seasons ,  t h e  g r e a t e r  amount w i l l  be 

va i l ab le  f o r  p lan t  growth. 

Much of t h e  s o i l  l o s t  from t h e  land even tua l ly  f i n d s  i t s  way i n t o  

tream courses  and r i v e r s .  Many otherwise c l e a r  streams a r e  pol lu ted by s o i l  wash. 

uch p o l l u t i o n ,  while not a  hea l th  hazard,  does a f f e c t  f i s h i n g  condi t ions  i n  t h e  

treams; i n  some streams it can be a  l i m i t i n g  f a c t o r .  S i l t  b lankets  t h e  stream beds 

nd dest roys  many organisms t h a t  l i v e  t h e r e  and provide f i s h  food. 

Most of t h e  s o i l s  found i n  t h e  watershed a r e  sub jec t  t o  e ros ion  

nless c a r e f u l l y  managed. There a r e  some a r e a s  of Grenvi l le  and Earner s o i l s  where 

pecial  precautions should be taken during c u l t i v a t i o n  a s  t h e s e  s o i l s  a r e  c l a s s i f i e d  

s erosion suscep t ib le .  There is  some evidence of eros ion along r idges  and t h e  

beeper s lopes ,  and i n  t h e  bouldery phases of Grenvi l le  and Earner s o i l s ,  and t h e s e  

o i l s  should not  be c u l t i v a t e d  i n  such s i t u a t i o n s .  Even grazing should be c a r e f u l l y  

snaged, p a r t i c u l a r l y  i n  d r y  seasons. Grenvi l le  and Eamer s o i l s  show some evidence 

s well of r i l l  and small d i t c h  eros ion on t h e  s loping a rea .  

Under n a t u r a l  condi t ions ,  s o i l  i s  covered wi th  vegeta t ion which 

etards runoff and slows down erosion.  When land is c lea red  f o r  c u l t i v a t i o n ,  t h e  

u r a l  p ro tec t ive  cover of vegeta t ion is removed o r  reduced. Cul t ivat ion may 

nge t h e  s t r u c t u r e  of t h e  s o i l  and reduce organic matter .  Such changes may e a s i l y  

d u e  a  l e s s  productive s o i l  i n  a  s h o r t  time. 

Since s o i l s  must be c u l t i v a t e d  f o r  crop production,  it is important 

a r e f u l l y  f i t  t h e  crop o r  t h e  c u l t i v a t i o n  p r a c t i c e  t o  t h e  type of land being 
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used. Cu l t iva t ion  methods which use  p r o t e c t i v e  measures a s  c l o s e  a s  reasonably 

poss ib le  t o  those  used by na tu re  g i v e  maximum s o i l  p ro tec t ion  and a l low a  minimum 

of runoff  and eros ion.  

O f  t h e  s e v e r a l  f a c t o r s  and p r a c t i c e s  a f fec t ing  t h e  s u s c e p t i b i l i t y  t o  

e ros ion  of any piece  of l a n d ,  t h e  most important a r e  t h e  physical  c h a r a c t e r i s t i c s  

of t h e  land i t s e l f .  S o i l  t e x t u r e  and t h e  l eng th  and amount of s lope in f luence  t h e  

amount of e ros ion  t h a t  may Vake place.  Along with t h i s  a r e  t h e  amount and time of 

r a i n f a l l  and t h e  c u l t u r a l  p r a c t i c e s  used on t h e  land.  The s t e e p e r  t h e  s l o p e ,  t h e  

more rap id  t h e  runoff  can be. 

The type  and p a t t e r n  of r a i n f a l l  a f f e c t  erosion.  In tense  r a i n s  o f t e n  

l a s t i n g  but a  s h o r t  t ime can cause s e r i o u s  eros ion of unprotected land. Heavy 

spring rains when the surface of the s o i l  i s  so f t  but the subsoil s t i l l  frozen can 

be p a r t i c u l a r l y  damaging. J 
I 

Vegeta t ive  cover,  whether provided by t r e e s  o r  by g r a s s  o r  decayed 

p lan t  ma t te r  on t h e  s o i l  s u r f a c e ,  breaks t h e  f o r c e  of t h e  r a i n f a l l  and t h e r e  is 

l i t t l e  o r  no runoff. Ra in fa l l  on c lean  c u l t i v a t e d  land stirs up t h e  unprotected 

s o i l  and may cause s e r i o u s  eros ion.  Good sod cover w i l l  absorb r a i n  r a p i d l y  and 

l i t t l e  runoff w i l l  occur.  Grain crops  w i l l  g ive  t h e  s o i l  p a r t i a l  p ro tec t ion ,  row 

crops  ve ry  l i t t l e .  Cu l t iva t ing  up and down t h e  s l o p e ,  s o i l  l e f t  bare over winter  

and p lan t ing  row crops  on s lop ing  land a l l  con t r ibu te  t o  water runoff and eros ion.  

6. Regional Fores t  Conditions 

I n  H i l l s 1  c l a s s i f i c a t i o n  t h e  Rais in  River Conservation Authori ty is 

loca ted  i n  t h e  Kemptville S i t e  D i s t r i c t  which is  t h e  eas te rn  p a r t  of t h e  Lakes 

Simcoe - Rideau S i t e  Region.* This  d i s t r i c t  i s  described a s  a  p l a i n  of l imestone 

and sandstone bedrock, covered shal lowly t o  deeply with s i l i c e o u s  and low-base sand,  

low-base s i l t  and moderate t o  high l ime c l a y  and loam. The Author i ty ls  s o i l s  a r e  

charac te r i zed  by t h e i r  s ton iness  conta ining a  high proportion of limestone. 

The p reva i l ing  f o r e s t  a s s o c i a t i o n  wi thin  t h e  s i t e  region is  broad- 

l eaved ,  with beech, sugar  maple and hemlock on normal f r e s h  s i t e s  and oak and 

hickory on warmer f r e s h  s i t e s .  Oak and ash  a r e  common on hot dry  s i t e s ,  sugar 

maple, oak and ash  on normal d ry  s i t e s  and white p ine ,  elm and ash  on cold dry  

s i t e s .  Wet s i t e s  a r e  commonly populated by hemlock, yellow b i r c h ,  o r  spruce and 

white cedar.  

* H i l l s ,  G.A. A Ready Reference t o  t h e  Description of t h e  Land of Ontario and 
_ i t s  Product iv i ty .  Division of Research, Ontario Department of Lands and 

Fores t s .  Maple, Ontar io ,  1959. 



The c l a s s i f i c a t i o n  i n  Rowels Forest  Regions of Canada* inc ludes  t h i s  

area i n  t h e  Upper S t .  Lawrence Sect ion of t h e  Great Lakes - S t .  Lawrence Fores t  

xegion. I n  a d d i t i o n  t o  t h e  major cover t y p e s ,  Rowe mentions t h e  l o c a l  occurrence 

,f red ash ,  wire o r  gray b i r c h ,  rock elm, blue beech, b u t t e r n u t ,  cottonwood and 

s l ippery elm. Poorly dra ined depressions f r e q u e n t l y  c a r r y  a hardwood swamp type i n  

,&ich black ash  i s  prominent. During survey,  s i l v e r  maple was found more a s  a 

najor cons t i tuen t  of swamp a r e a s  i n  farm woodlots. 

I n  a d d i t i o n  t o  t h e  usual  r epresen ta t ion  of hemlock, white p ine ,  white 

spruce, black spruce and white cedar ,  t h e  c o n i f e r s  i n  t h e  watershed inc lude  red  

spruce, but as a r a r i t y .  

One of t h e  chief  physiographic inf luences  is t h e  Glengarry T i l l  Plain 

&ich e x h i b i t s  a t y p i c a l  r o l l i n g  r e l i e f  and l a r g e  a r e a s  whose outstanding f e a t u r e  

is t h e i r  s ton iness .  Maintaining a l a r g e  permanent f o r e s t  on t h e s e  areas w i l l  be an 

important p a r t  i n  t h e  Authority 's  o v e r a l l  program, s i n c e  much of t h i s  region corres- 

ponds t o  t h e  43 per  cent  of t h e  Authority t h a t  i s  considered u n t i l l a b l e .  This  

s toniness ,  however, w i l l  l i k e l y  decrease t h e  p o s s i b i l i t y  of r e fo res t ing  mechani- 

:ally. 

7. Forest Survev Nethods 

For t h e  d e t a i l e d  f o r e s t  survey of t h e  Rais in  River Conservation 

Ruthorit y , a e r i a l  photographs, each covering about 1,000 a c r e s ,  were provided t o  

the f o r e s t r y  par ty .  Mapping i n  t h e  f i e l d  was done d i r e c t l y  on these  photographs. 

Each a r e a  of woodland, scrubland,  swamp and rough land was v i s i t e d  

and described as t o  acreage,  cover t y p e ,  presence of g raz ing ,  reproduction and 

rage diameter a t  b reas t  height .  Each woodlot was c l a s s i f i e d  a s  hardwood, coni- 

ous o r  mixed. The term "hardwood" is used t o  denote a l l  broad-leaved t r e e s  

r d l e s s  of t h e i r  physical  hardness. A woodlot i n  which 80 per  cent o r  more of 

rees  a r e  hardwoods is  c a l l e d  a hardwood s tand;  one i n  which 80 per  cent  o r  more 

e t r e e s  a r e  con i fe r s  i s  c a l l e d  a coniferous  s t and ,  and a l l  o t h e r  s t ands  a r e  

ed a s  mixedwood. 

Planta t ions  were l ikewise  examined and records  made of method of 

approximate age,  c a r e ,  damage and surv iva l .  

Land s u i t a b l e  f o r  r e f o r e s t a t i o n  was mapped. 

J.S. Forest  Regions of Canada. Department of Northern A f f a i r s  and 
a 1  Resources, Canada. 1959. 
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8 .  Forest  Cover T v ~ e s  

The term "forest  cover typew r e f e r s  t o  those  combinations of t r e e  

spec ies  now occupying t h e  ground, with no impl icat ion a s  t o  whether these  types  a r e  

temporary o r  permanent. A s l i g h t l y  modified form of t h e  system drawn up by t h e  

Socie ty  of American Fores te r s  was used on t h e  survey of t h e  Raisin River Conserva- 

t i o n  Authority so  t h a t  t h e  system would adequately descr ibe  t h e  cover types  common 

t o  t h e  watershed. 

During t h e  survey of 1964, 25 cover types  were i d e n t i f i e d ,  but over 

ha l f  of these  were s c a r c e l y  more t h a n  t r a c e s ,  considering t h e  acreage they occupied. 

Of t h e  cover types  t h a t  occupied s i g n i f i c a n t  acreages,  a t  l e a s t  62 per cent  were 

assoc ia ted  with moist t o  wet areas .  

The following cover types  were observed: 

Tvve Number Name 
1 - 

4 Aspen 
6 Paper b i rch  

7 Gray birch-red yaple 
9 White p ine  

1 0  White pine-hemlock 
11 Hemlock 

12 Sugar maple-beech-yellow birch 

U Sugar maple-basswood 
14 Sugar maple 
15 Yellow birch 
21 White spruce-balsam f i r -paper  b i rch  
22 Balsam f ir  

23 Black spruce 
24 White cedar  
2 5 Tamarack 
26 Black ash-white elm-red maple 

4 5 Bur oak 
51 Red oak-basswood-white ash 
52 Red oak 

57 Beech-sugar maple 
5 8 Beech 

5 9 Ash-hickory 
60 S i l v e r  maple-white elm 

I 6 0a White elm 
1 1 ;  

I 
88 Willow 

, 
I / 
1 ,  i Nine of t h e s e  types  made up over 92 per  cent  of t h e  Authority's 

1 i Iii1\111/ s tanding woodland. They a r e  described i n  d e t a i l  a s  follows: 
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Type 4 - Aspen, occupies 11.8 per  cent  of t h e  woodland a r e a ,  mainly 

i n  Cornwall Township. Trembling aspen commonly funct io t ls  as a pioneer type  coming 

i n  a f t e r  clear-cut opera t ions ,  over-grazing o r  f i r e .  It is a f requen t  invasion 

species on abandoned f i e l d s  and pas tu res ,  a c h a r a c t e r i s t i c  worthy of s p e c i a l  

i n t e r e s t  on t h e  p a r t  of t h e  property-owners i n  t h e  Ra i s in  River Conservation 

~ u t h 0 r i . t ~  

Though it avoids t h e  w e t t e s t  swamps it does grow on s o i l s  t h a t  a r e  

wet throughout a good p a r t  of t h e  year.  Within t h e  Author i ty ,  t h e r e f o r e ,  aspen is 

frequently associa ted wi th  wet condi t ions  although it may occur on droughty s a i l s  as 

well. 

Aspen's a s s o c i a t e s  may be large-toothed aspen,  r ed  cher ry ,  white elm, 

paper b i rch  and balsam poplar ,  t h e  l a t t e r  sometimes forming pure s t ands  on moist 

s i t e s .  An understory of dogwood o r  of spruce and balsam f i r  on t h e  wet s i t e s ,  o r  of 

t o l e r a n t  hardwoods on d r i e r  s i t e s ,  i s  f requen t ly  present .  

Poplar woodlots, i f  they  have i n s u f f i c i e n t l y  well-stocked secondary 

cons t i tuen t s  of more u s e f u l  t r e e  s p e c i e s ,  can be used a s  nurse crops f o r  b e t t e r  

species such a s  white spruce and white pine. These can be planted under t h e  o ld  

canopy t o  t h e  benef i t  of t h e  stand.  I n  t h e  case of white p ine ,  t h i s  method of s tand 

improvement and replenishment w i l l  discourage white pine weevil a c t i v i t y  without 

inh ib i t ing  normal height  growth of white p ine ,  so  long a s  a l e v e l  of 55 per  cent of 

normal l i g h t  i n t e n s i t y  can be maintained i n  t h e  s tand.  

The removal of up t o  60 per  cent  of t h e  overs to ry  t o  favour  white 

spruce is a l s o  a proven method of s t and  improvement.* 

Type 7 - Gray birch-red maple, occupies 2.7 pe r  cent  of t h e  woodland 

rea. It i s  a more s i g n i f i c a n t  cover type  i n  Nova S c o t i a ,  New B m s w i c k ,  and 

outhern Quebec, where it occupies g r e a t e r  acreages.  However, it does penetra te  

nt0 Eastern Ontario. It occupies a wide v a r i e t y  of s i t e s  from sand p l a i n s  t o  

~VY-so i led  uplands and wet margins of streams and ponds. This type o r i g i n a t e s  

abandoned farm lands  and i n  cut-over white pine a r e a s  on t h e  l i g h t e r  c l a s s  of 

ils. Gray bi rch is shor t - l ived ,  disappearing i n  l e s s  t h a n  60 years  a s  more 

manent species  such a s  white pine o r  s e v e r a l  hardwood types  t a k e  over.  

(1) Steneker,  G.A. Resul ts  of a 1936 regu la t ion  c u t t i n g  t o  favour white spruce 
i n  a 50 year o ld  white spruce-aspen s tand  i n  Manitoba: Forest  Research 
Division,  Canada Department of Fores t ry ,  Pub l ica t ion  No. 1005, 1963. 

(2) Logan, K.T. Forest  Research Division,  Department of Northern A f f a i r s  and 
Natural  Resources, Technical Notes No. 82, 1952. 
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Type 13 - Sugar maple-basswood, occupies 7 .8  per  cent  of t h e  woodland 

a rea .  It is a type t h a t  appears on r i c h  upland loamy s o i l s .  Its occurrence i s  

s p o t t y  because of a g r i c u l t u r a l  c l e a r i n g ,  s i n c e  most of t h e  s i t e s  on which t h i s  type  

o r i g i n a l l y  occurred were s u i t a b l e  f o r  a g r i c u l t u r a l  production. It may occur a s  a 

t r a n s i t i o n  between sugar  maple-beech-yellow b i rch  and nor thern  red  oak. 

Type 14  - Sugar maple, occupies 11.5 pe r  cent  of t h e  woodland a rea .  

Sugar maple i s  e i t h e r  pure o r  predominant, with yellow b i r c h ,  white a s h ,  beech, 

nor thern  red  oak and whi te  oak occurr ing a s  a s soc ia tes .  It sometimes owes its 

vigour t o  c u l t u r a l  p r a c t i c e s  favouring maple syrup product ion,  and it a l s o  may 

appear i n  small patches.  Its o r i g i n a l  d i s t r i b u t i o n  was mainly on good s i t e s  f o r  

a g r i c u l t u r e  and it h a s ,  t h e r e f o r e ,  received considerable  pressure  during c l e a r i n g  

opera t ions .  

Type 24 - White cedar ,  occupies 10.2 per  cent  of t h e  woodland a rea .  
i 

It is a type  t h a t  occurs  on t h e  muck s o i l s  of swamps where drainage is dlow. 

However, it does not occur  i n  s t r o n g l y  a c i d  swamps o r  s tagnant  bogs because water 

movement is necessary f o r  t h e  maintenance of t h e  cedar.  Under these  condi t ions  i t s  

common a s s o c i a t e s  a r e  b lack a s h ,  white elm, tamarack, red  maple, yellow b i r c h ,  

hemlock, whi te  pine and white b i rch .  It is a c h a r a c t e r i s t i c  type  on seepage a reas .  

Where l ime is  p l e n t i f u l ,  white cedar may extend t o  droughty upland 

s l o p e s ,  where it tends  t o  form pure s tands .  It a l s o  occurs  on t h e  shallow s o i l s  of 

l imestone uplands. 

Type 26 - Black ash-white elm-red maple, occupies 12.8 pe r  cent  of 

t h e  woodland a rea .  It occurs  on moist t o  wet muck o r  shallow peat  s o i l s  and is 

found i n  swamps, g u l l i e s  and smal l  depress ions  of slow drainage o r  i n  elongated 

a r e a s  along smal l  s lugg i sh  streams. It f requen t ly  grades  i n t o  a white cedar  type  on 

t h e  we t t e r  s i t e s .  Balsam pop la r ,  yellow b i rch  and some whi te  p ine ,  tamarack, white 

cedar  and basswood a r e  found a s  s tand cons t i tuen t s .  

Type 59 - Ash-hickory, occupies 3.2 pe r  cent  of t h e  woodland area .  

This is a type  found throughout t h e  deciduous f o r e s t  on poorly drained s o i l s .  It 

may occur on any cut-over a rea .  The predominant spec ies  a r e  white a sh ,  hickory and 

white elm. 

Type 60 - S i l v e r  maple-white elm, covers 13.1  per  cent  of t h e  wood- 

land a rea .  Its c l o s e l y  r e l a t e d  t y p e ,  60a, white elm, occupies an a d d i t i o n a l  19.2 

per  c e n t ,  s o  t h a t  combined t h e s e  two f o r e s t  types  occupy a major pa r t  of t h e  water- 

shed's woodlands. They occur on stream bottoms and on swampy depressions where t h e  
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land is t o o  wet f o r  a g r i c u l t u r e  un less  underdrained. These two types  o f t e n  repre- 

sen t  t h e  l e f t -over  s t ands  aft-er se t t l ement ,  s i n c e  t h e y  were t o o  d i f f i c u l t  t o  c l e a r  

because of t h e  wet condi t ions .  They may spread out  i n t o  s l i g h t l y  d r i e r  s i t e s  on 

adjacent pas tu res  a s  we l l .  

Red spruce (Picea  rubra )  was nowhere abundant enough t o  form a major 

cons t i tuen t  i n  any s tand  but was i d e n t i f i e d  occasional ly  a s  a minor species .  ~t is 

more abundant ac ross  t h e  S t .  Lawrence River i n  t h e  U.S.A., but  i n  Ontario it has  

usual ly  been considered a r a r i t y  confined mainly t o  t h e  south-eastern corner of t h e  

province. For some years  it was known t o  occur a s  a few specimens near Carnarvon 

i n  Haliburton but o t h e r  i d e n t i f i c a t i o n s  have s i n c e  been repor ted.  

9.  Condition of Woodlands 

Woodland i n  t h e  watershed covers 40,921 a c r e s ,  which i s  24.5 per  cent  

of t h e  t o t a l  a r e a  of t h e  Authority. 

The survey of 1964 showed t h a t  78 per  cent of t h e  Raisin River Con- 

servat ion Authority 's  woodland was hardwood, 13 per  cent mixedwood and nine  per cent  

coniferous. Of t h i s  f o r e s t  cover,  by f a r  t h e  g r e a t e s t  acreage i s  i n  t h e  f o u r  t o  t e n  

inch d.b.h. c l a s s ,  (56.3 per c e n t ) .  This i s  t h e  f i r s t  age c l a s s  a t  which woodland 

exhibi ts  merchantabi l i ty ,  e s p e c i a l l y  f o r  pulpwood o r  posts.  Scarcely  any of t h e  

coniferous segment of t h e  Authority 's  f o r e s t  cover i s  l a r g e r  than t h e  f o u r  t o  t e n  

inch d.b.h. c l a s s  (0.3 per cent of t o t a l  woodland) and very l i t t l e  of t h e  mixedwood 

(1.9 per c e n t ) .  The remainder of t h e  coniferous woodland (3 .6  pe r  c e n t )  and of t h e  

mixedwoods (1.8 per c e n t )  averages under f o u r  inches  d.b.h., and t h e r e f o r e  should be 

classed a s  regenerat ion.  

The low volumes of coniferous s tock  i n  t h e  o l d e r  age c l a s s e s  may be 

t t r i b u t e d  p a r t l y  t o  t h e  predominance of white cedar i n  t h e  coniferous component of 

he Authority's woodlands. This cedar is probably i n  g r e a t  demand a s  post mate r ia l  

en it grows i n t o  t h e  f o u r  t o  t e n  inch d.b.h. c l a s s  and i s  t h e r e f o r e  h a r v e s t e d , a s  

n a s  poss ible .  

Although 18.1 per  cent of t h e  woodland is  hardwood i n  t h e  1 0  t o  1 8  

d.b.h. c l a s s ,  from which some sawlog mate r ia l  can be ob ta ined ,  only 3.5 per  
I 

is hardwood over 1 8  inches i n  average diameter,  t h a t  age c l a s s  where t h e  

ence of sawlog m a t e r i a l  is more cons i s ten t .  

It should be remembered t h a t  t h e r e  a r e  few r e s t r i c t i o n s  a s  t o  t h e  

i e s  des i red l o c a l l y  f o r  pulpwood, thus  present ing t h e  proper ty  owner with a ' 

f o r  a quick r e t u r n  when woodlots a r e  a t  a r e l a t i v e l y  e a r l y  age. Unless 



c a r e f u l  management is used,  t h e r e f o r e ,  p r o f i t a b l e  sawlog mate r ia l  may become 

s c a r c e r ,  s ince  t h e  present  tendency is t o  c lear-cut  f o r  pulpwood. During t h e  

survey,  over 2,200 a c r e s  were found t o  have been cut-over wi thin  recent years.  

The grazing of woodlots is a mat te r  of some concern t o  t h e  

Authority. It i s  common i n  38 p e r  cent  of t h e  Authority 's  woodland. This is  a 

p r a c t i c e  t h a t  is most de t r imenta l  t o  d e s i r a b l e  shade and roo t  t o l e r a n t  spec ies  of 

t r e e s  such a s  maple, basswood and a s h ,  s i n c e  t h e y  a r e  a l s o  t h e  most pa la tab le  t o  

c a t t l e .  I n  t h e  case  of t h e  Rais in  River Conservation Authority,  only 20 per  cent  of 

t h e  major f o r e s t  types  a r e  of a t o l e r a n t  nature .  This i n d i c a t e s  t h a t  c a t t l e  grazing 

is a l s o  a f f e c t i n g  t h e  remainder of t h e  major f o r e s t  types ,  which a r e  mainly i n t e r -  

mediate i n  to le rance  and the re fore  do not produce a t h i c k  l a y e r  of f o r e s t  t r e e  

seedl ings .  Consequently, c a t t l e  damage wi l l  t end  t o  have a more se r ious  e f f e c t  on 

such f o r e s t  types  a s  t h e  elm and s i l v e r  maple combinations. Normally t h e s e  s t ands  

a r e  found properly stocked but regenerat ing poorly! 

Since t h e s e  same types  a r e  o f t e n  on wet s i t e s  and the re fore  l e s s  

d e s i r a b l e  t o  c a t t l e ,  t h e  damage being done i n  t h i s  f o r e s t  segment i n d i c a t e s  t h e  

grazing pressure and need f o r  pas tu re  improvement a s  well  a s  woodlot fencing.  

over  hal f (55.2  per  c e n t )  of t h e  Authority's woodlots a r e  fenced 

and t h e  Authority should make every e f f o r t  t o  improve t h i s  s i t u a t i o n .  I n  some o t h e r  

Author i t i e s  fewer woodlots may be fenced but t h e  o v e r a l l  e f f e c t  of woodlot grazing 

has  been lessened because of a tendency t o  fence l i v e s t o c k  i n  c l o s e r  t o  farmsteads 

and f e e d l o t s  f o r  convenience and, t h e r e f o r e ,  away from t h e  wooded sec t ion  of each 

farm. 

However, i n  t h e  Ra i s in  River Conservation Author i ty ,  much of t h e  -area 

grazed is of a lower a g r i c u l t u r a l  c a p a b i l i t y ,  pas tu res  tend t o  be c lose  t o  woodlots, 

and t h e  importance of woodlot fencing is g r e a t e r .  

Fur ther  i n d i c a t i o n  of t h e  f o r e s t  d e t e r i o r a t i o n  by constant grazing i s  

t h e  exis tence of over 3,000 a c r e s  of wooded pasture.  These a r e  a reas  supporting 

n a t u r a l  meadows t h a t  a r e  heavi ly  grazed and conta ining low dens i ty  s tands ,  o f t e n  

composed of a few l a r g e  open grown t r e e s  with wide spreading crowns. Very o f t e n ,  

t h e s e  were o r i g i n a l l y  woodlots t h a t  gradual ly  rever ted  t o  t h i s  type of cover 

n a t u r a l l y  because of continued grazing.  

Stocking a l s o  represen t s  a woodlot problem i n  t h e  Authority,  as 61.3 

per  cent  of t h e  f o r e s t  cover i s  e i t h e r  understocked o r  poorly stocked. This condi- 

t i o n  i n d i c a t e s  a need f o r  a type of woodlot management t h a t  promotes increased 

30 



WOODLAND CONDITIONS BY TOWNSHIPS I l 
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natura l  regeneration of desirable  t r e e  species  o r  de l ibera te  re fores ta t ion  of 

exis t ing low stocked woodlots, e i t h e r  by underplanting c r  interplant ing.  

10. Scrublands 

Areas covered with shrubs o r  t r e e  species  t h a t  w i l l  never a t t a i n  

commercial s i ze  occupy 14,568 acres i d t h i n  the  Authority. This represents  about 

24 per cent of the  uncleared area of t h e  Authority. Over half of the  scrubland 

acreage (57.3 per cent )  consis ts  of dry scrub i n  which some of t h e  common species 

are  hawthorn, wild apple and sumac, common const i tuents  of scrublands of southern 

agr icu l tura l  Ontario. The remaining 42.7 per cent is  wet scrub, where willow and 

dogwood a r e  t h e  chief species.  

Prickly ash (Xanthoxylum americanum) i s  a l so  a f ea tu re  of some of 

the Authority's dry scrubland. I n  some areas  it v i r t u a l l y  covers whole f i e l d s  and 

it is  a l so  found frequent ly i n  sparsely stocked wooded areas.  This nuisance pro- 

vides an added reason f o r  maintaining normal s t o c k i q  i n  woodlots, e i t h e r  by 

employing proper management pract ices  o r  by re fores t ing  where necessary. 

Prickly ash i s  an upright much-branched prickly shrub which of ten 

spreads t o  form dense impenetrable t h i cke t s  t h a t  can grow t o  a height of 10 f e e t  o r  

more. Like hawthorn it can invade an area a f t e r  abandonment o r  mistreatment and i n  

a short period of years can render invaded lands worthless o r  d i f f i c u l t  even t o  

ref orest .  

If areas  experiencing invasion by scrub cover cannot f ea s ib ly  be 

returned t o  agr icu l ture ,  they should be reforested e i t h e r  by incorporating them i n t o  

the Authority Forest o r  by subsidizing the  re fores ta t ion  of such areas  by pr ivate  

individuals. The success of such ventures depends on t h e  densi ty  of t h e  cover. 

Reforestation can compete successfully against dry scrub if it is planted when 

openings s t i l l  ex is t  i n  t he  s tand,  but a t  a s t a t e  of complete covering the  inhibi-  

ion of planted t r e e s  i s  considerable and may produce f a i lu re s .  

Wet scrubland can of ten  be returned t o  b e t t e r  ag r i cu l tu ra l  use 

rough improved drainage systems o r  other  measures t o  eliminate t h i s  form of cover. 

ere res tora t ion  f o r  agr icu l ture  is  not f ea s ib l e ,  wet scrubland can e i t h e r  be 

orested o r  used a s  a pond s i t e .  
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TABLE I11 

DISTRIBUTION OF SCRUBLANDS 

11. Present P r i v a t e  P lan t ing  
i 

A t o t a l  of 249 a c r e s  of p r i v a t e  p lan ta t ion  have been es tab l i shed  on 

t h e  Rais in  River Conservation Author i ty ,  represent ing 28 separa te  p lanta t ions .  

Township 

Charlottenburgh 

Cornwall 

Kenyon 

Osnabruck 

Roxborough 

T o t a l  

P lan ta t ion  s i z e  ranges from two t o  22 a c r e s ,  t h e  average a rea  being j u s t  under nine 

Wet Scrub 

1,755 

4,549 

3  9  

614 

1,392 

8,349 

Dry Scrub 

2,127 

3,398 

46 

5  5  

593 

6,219 

ac res .  It could be s a i d  t h a t  r e f o r e s t a t i o n  wi thin  t h e  Authority on t h e  pa r t  of 

To ta l  

3 ,882 

7,947 

85 

669 

1,985 

14,568 

p r i v a t e  ind iv idua l s  has been l e t h a r g i c .  I n  o t h e r  a r e a s ,  t h e  i n t e r e s t  i n  re fo res ta -  

t i o n  has increased wi thin  t h e  l a s t  1 0  t o  15 y e a r s ,  p a r t i c u l a r l y  with t h e  g r e a t e r  

popular i ty  of Christmas t r e e  c u l t u r e .  I n  t h e  Rais in  a rea  it is  t r u e  t h a t  over hal f  

of t h e  p r i v a t e  r e f o r e s t a t i o n  is between one t o  1 0  years  of age,  but it represen t s  

only  a t o t a l  of 136 a c r e s ,  not a l a r g e  a r e a  f o r  a  region t h a t  e x h i b i t s  a  consider- 

a b l e  acreage of open marginal land.  There has  a l s o  been l i t t l e  increase  i n  t h e  

average s i z e  of t h e  a rea  planted by each ind iv idua l  i n  t h e  l a s t  l 0 . y e a r s  as compare1 

t o  t h e  e a r l i e r  period. 

There has been no p a r t i c u l a r  l o c a l  d e s i r e  t o  grow Christmas t r e e s ,  

s i n c e  only 24 per  cent  of t h e  Scotch p ine ,  t h e  species  favoured f o r  t h i s  form of 

c u l t u r e ,  is  i n  t h e  age c l a s s  from which Christmas t r e e s  a r e  harvested.  Even these  

do not e x h i b i t  t h e  c a r e  and q u a l i t y  required f o r  t h e  market. 

Mixtures of coniferous spec ies  such a s  Scotch pine,  white pine,  Jack 

pine and red  pine have been t r i e d ,  but t h e  l a r g e r  p lan ta t ions  have favoured t h e  use 

of s i n g l e  s p e c i e s ,  mainly red  pine o r  white spruce. During t h e  survey one mixed 

p lan ta t ion  was found t o  con ta in  some planted hardwoods. 

It can be s a i d  t h a t  t h e  l o c a t i o n  of p r i v a t e  p lan ta t ions  i n d i c a t e s  a  

l o c a l  d e s i r e  t o  rep len i sh  woodlots, f i l l i n g  i n  t h e  open spaces of t h e  present 



Wet scrub areas can be rehabilitated through reforestation. 

Poor pastures partially covered with scrub should be reforested. Note the 
shaping of these hawthorns by grazing cattle. 
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ral woodlot pa t te rn  o r  i n  extending the  edges of natural  woodlots, s ince 80 per 

of the  l o c a l  plantat ions take t h i s  form. Only fou r  of t h e  plantat ions 

tined during the  survey would qual i fy a s  a form of she l t e rbe l t .  1 
The care of pr ivate  plantat ions i s ~ e n e r a l l y  lacking. This means 

1 

; these  plantat ions can be a r i sky  investment, s ince  hrgh timber qua l i ty  is  one 

;he main aims of ref  ores ta t ion  and low qual i ty  plantat ions simply do not produce 

necessary returns.  

During the  survey, over 30 per cent of the  older  plantat ions were 

nd t o  be i n  need of thinning o r  pruning. Both of these  prac t ices  serve t o  

,rove timber qua l i ty  and, s ince  most of t he  pr ivate  plantat ions within the  

,hori ty  a r e  small ,  t h i s  pract ice is within the  capabi l i ty  of any property owner 

perform himself during the  of f  season. 

Immediate post-planting care is  a lso  a necessary plantat ion manage- 

~t pract ice and between 20 and 25 per cent of t he  plantat ions observed needed t h i s  

pe of care. Five plantat ions needed replacement planting because of poor seedling 

rvival  and th ree  needed grass  and weed control. 

Like any other  crop, t r e e s  continue t o  need attentSon through t h e i r  
I 

I 
rious stages of development. The methods of maintenance should include periodic 

spection, regular  periods of pruning, systematic thinning, t h e  replenishment of 

.lied areas  and areas  of poor t r e e  development and treatment f o r  insect  o r  disease 

it breaks . 
This l a t t e r  point i s  one of importance i n  t h e  Raisin River Conserva- 

Lon Authority because it appears t h a t  the growing of white pine is favoured by 
* 
roperty owners, as indicated by t h e  presence of white pine i n  pure stands o r  a s  a 

or  stand const i tuent  i n  50 per cent of the  pr ivate  plantat ions examined. Four of 

se plantations were experiencing damage by the white pine weevil and three  were 

ted  by white pine b l i s t e r  rust. 

An early e f f o r t  t o  promote good woodlot management was made by the  

%Inent of Lands and Forests when it established a number of demonstration wood- 

hese were areas of pr ivate  woodland on which owners agreed t o  follow 

ed methods of woodlot management and t o  permit access t o  t he  area by in t e r -  

The or ig ina l  aim of many of these was t o  improve regeneration and t a  

a t e  t he  various management pract ices  needed t o  improve woodlots. These were 



t o  be done by t h e  ind iv idua l  property owners concerned. Unfortunately,  and f o r  

many reasons,  some of t h e s e  management p r a c t i c e s  have gradual ly  f a l l e n  i n t o  d i suse ,  

although t h e  o r i g i n a l  e f f o r t s  d id  produce worthwhile r e s u l t s .  

Since 1952, a movement has been under way t o  recognize well-managed 

f o r e s t  p roper t i e s  a s  C e r t i f i e d  Tree Farms. This work has been done by t h e  Canadian 

Fores t ry  Association with t h e  sponsorship of s e v e r a l  organizat ions  i n t e r e s t e d  i n  

b e t t e r  f o r e s t r y .  I n  1953, t h i s  a ssoc ia t ion  formed a National Tree Farm Committee 

t o  recognize with a s u i t a b l e  s i g n  and c e r t i f i c a t e  those  owners who agree t o  main- 

t a i n  t h e i r  land f o r  growing f o r e s t  crops and p ro tec t  t h e  land adequately,  agree 

t h a t  c u t t i n g  p rac t i ces  w i l l  be s a t i s f a c t o r y  t o  ensure f u t u r e  f o r e s t  crops and permit 

inspec t ion  by Committee f o r e s t e r s .  

This movement shouId be of i n t e r e s t  t o  t h e  Rais in  River Conservation 

Authority because it has been p a r t i c u l a r l y  a c t i v e  i n  Glengarry County. Though t h e  

chief  concentration is ou t s ide  t h e  Authority i n  ~ e n l o n  and more particular,ly i n  

Lochiel Township, t h e  Authority does conta in  a l l  of t h e  c e r t i f i e d  t r e e  farms i n  

Charlottenburgh Township ( 4 )  and two of those  pending c e r t i f i c a t i o n .  I n  Stormont 

County t h e  f o u r  t r e e  farms a l ready  c e r t i f i e d  a r e  outs ide  t h e  Authority a r e a  but one 

t h a t  is pending is  within  t h e  Authority,  i n  Cornwall Township, nor th  of Harrisons 

Corners. These t r e e  farms range from 13 t o  40 ac res  i n  s i z e .  For p r a c t i c a l  

pui-poses they can se rve  a s  u s e f u l  demonstrations and produce some supplemented 

income but they do not r epresen t  a s u f f i c i e n t l y  l a r g e  a r e a  from which a reasonable 

income can be made by t h e  proper ty  owner, should h i s  aim be t o  l i v e  e n t i r e l y  o f f  

h i s  woodlot operation.  

J.L. Mennill ,  i n  an a r t i c l e  w r i t t e n  f o r  t h e  Ontario Fores t ry  Associ- 

a t i o n  pointed out  t h a t  i n  o rder  t o  make a reasonable family  income i n  t r e e  farming 

($7,8081, a t  l e a s t  600 a c r e s  of growing s tock  was requ i red ,  cons i s t ing  of s i x  age 
I ' 

I c lasses .  The a r t i c l e  a l s o  suggested t h a t  t h e  farm would have t o  be wel l  stocked 
I, i 
1 

l i k e  a p l a n t a t i o n ,  having a productive capac i ty  of one cord per ac re  per year. 
I 

!I I n  more i r r e g u l a r  n a t u r a l  f o r e s t s  of Northern Ontario,  experienced 

j ]  profess ional  f o r e s t e r s  have estimated t h a t  an a rea  of a t  l e a s t  1,400 ac res  of pro- 

I duct ive  f o r e s t  per family  would be required t o  der ive  a reasonable family  income. 

I I n  add i t ion ,  it would be a considerable  advantage i f  t h e  property were c l o s e  t o  a 
I 

assured market, such a s  a k r a f t  paper m i l l ,  and had a system of access  roads. Ex 

income might be derived from any r e c r e a t i o n  p o t e n t i a l  e x i s t i n g  i n  t h e  form of a 

lllll~i~ ~,;~li~l l a k e  on t h e  property o r  s lopes  s u i t a b l e  f o r  ski ing.  
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Openings in gray birch stands can be 
planted to desirable conifers that will 
grow into sawlog material. 

The besl 
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Natural regeneration. as shown here, should always be 
maintained on the forest floor. 



For the  owner who has only a small property and wishes t o  make the  

of i ts  l imited production, it is just  a s  necessary t o  concentrate on the  growth 

gh qua l i ty  d ivers i f ied  woodlot products i n  order t o  derive the  maximum prof i t .  

per use based on short  term p r o f i t s  does not provide maximum benefi ts  and can 

t i n  decer t i f ica t ion  by the  Committee. This has already occurred once i n  

a r ry  County, because c l e a r  cu t t ing  indicated a lack of i n t en t  t o  maintain the 

o t  i n  perpetuity.  

Implementation of t h e  program i s  usually a t  t h e  d iscre t ion  of l oca l  

,sion fo re s t e r s  e i t h e r  i n  government o r  industry. The Tree Farm Movement is 

fore r e a l l y  a promotional e f f o r t  t o  arouse and maintain i n t e r e s t  i n  proper 

o t  management. 

County Forests 

Many counties have established f o r e s t s  under agreement with the  

40 Government. Enabling l eg i s l a t i on  f o r  the  establishment of county f o r e s t s  

,assed a s  ea r ly  a s  1911, but was not put i n t o  e f f ec t  u n t i l  t he  establishment of 

[endrie Forest i n  Simcoe County i n  1922. The work is  done a t  present under t he  

I i Act of 1960 and the  Forestry Act of 1952. These Acts provide f o r  t h e  purchase 

~nds and f o r  t h e i r  management under agreement between the  County and the  Ontario 

*nment . 
I 

Sections of the  Stormont and Glengarry County Forest i n  t he  Raisin 

Conservation Authority amount t o  over 525 acres ,  more than double t h e  acreage 

Wivate plantation. The county properties represent a much grea te r  concentration 
- 

) res t  acreage than the  sca t te red  small p r iva te  areas.  The county fo re s t  

i r t i e s  i n  t h e  Authority a r e  t o  be found eas t  of Gravel H i l l ,  between Martintown 

S t .  Raphael West and north of Summerstown Stat ion.  

Although these propert ies  contain some na tura l ly  forested sec t ions ,  

do exhibit  a fea ture  t h a t  should be of considerable i n t e r e s t  t o  l oca l  property 

-s, t he  use of re fores ta t ion  t o  make areas covered with various forms of scrub 

;h more productive. 

Forest Conservation Measures i n  Other Areas 

( a )  Tree-Cuttinp BY-Laws 

Under t he  Trees Conservation Act of 1946 and i ts  successor t he  Trees 

(R.s .O. 1960) , 23 counties have passed by-laws t o  r e s t r i c t  and regulate  t h e  

ing of t r ee s .  Stormont County and Glengarry County have not passed any such 
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by-laws. 

These by-laws do not i n t e r f e r e  wi th  t h e  r i g h t  of t h e  owner t o  c u t  

m a t e r i a l  f o r  h i s  own domestic use ,  but s p e c i f y  c e r t a i n  diameters below which t r e e s  I 
may not be c u t  f o r  s a l e .  Such diameter l i m i t s  a r e  only an elementary s t e p  t o  pre- I 
vent indiscr i la inate  s l ash ing  of woodlots, but where these  by-laws have been enforced 

r i g i d l y  they  have proved of considerable  benef i t .  There w i l l ,  however, usua l ly  be 

f a s t  growing t r e e s  above t h e  diameter l i m i t  which a r e  inc reas ing  rap id ly  i n  value 

and should be l e f t  f o r  f u t u r e  cu t t ing .  There w i l l  a l s o  be poorly formed o r  diseased I 
t r e e s  below t h e  l i m i t  which should be removed. 

B e t t e r  t h a n  a r i g i d  diameter l i m i t  i s  t h e  marking of t r e e s  f o r  cut-  

t i n g  according t o  t h e i r  condit ion.  Profess ional  advice on such marking is ava i l ab le  

through t h e  Zone F o r e s t e r ,  s p e c i a l  extension f o r e s t e r s  o r  through pr iva te  profes- 

s i o n a l  f o r e s t e r s  whose locat&on can be obtained from t h e  zone o f f i c e .  
1 

(b) Municioal Fores t s  

Several  munic ipa l i t i e s  o t h e r  than  counties have es tabl ished f o r e s t s  

which a r e  e l i g i b l e  f o r  a s s i s t a n c e  from t h e  Department of Lands and Forests.  These 

a r e  being used f o r  such purposes as screening r e s i d e n t i a l  a reas  from f a c t o r y  a r e a s ,  

f o r  p ro tec t ing  r e s e r v o i r  lands  and f o r  revenue production. Charlottenburgh Township 

has  two f o r e s t  p r o p e r t i e s  t h a t  a r e  j u s t  out  of t h e  Authority,  west of S t .  Raphael 

West and south of Glenroy. 

( c )  4-H Clubs 

These c lubs  a r e  organized by t h e  Ontario Department of Agriculture 

a s s i s t e d  by t h e  Department of Lands and Fores ts  and must be sponsored by an organi- 

z a t i o n  i n t e r e s t e d  i n  t h e  improvement of woodland and r e f o r e s t a t i o n .  

Members must be between 12 and 21 years  of age and each member under- 

t akes  a project  such as marking a h a l f  ac re  p l o t  of woodland f o r  th inning o r  

r e f o r e s t i n g  a q u a r t e r  a c r e  of land.  For t h i s  purpose t h e  Department of Agriculture 

f u r n i s h e s  $3.00 per member and t h e  sponsoring organizat ion $1.50. Winners may ente 

t h e  Provincia l  Inter-Forestry-Club competition. 

It is recommended t h a t  t h e  Authority co-operate with provincia l  

departments concerned i n  f o s t e r i n g  f o r e s t r y  work i n  4-H clubs wi thin  i ts bounds, 

s i n c e  it is evident t h a t  a g rea t  d e a l  of t h e  region should be converted t o  a well  

managed farm-forest economy. 

(d l  The De~artrnent of Woodlot Management of Macdonald College 

The work accomplished by t h i s  department is  within  two hours d r iv in  
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.s tance of almost anywhere i n  t h e  Authority,  and is  t h e r e f o r e  a  point  of almost 

lique i n t e r e s t  f o r  property owners who wish t o  observe t h e  r e s u l t  of recent  

w e s t r y  research s p e c i f i c a l l y  d i r e c t e d  a t  t h e  farm woodlot. 

Of p a r t i c u l a r  i n t e r e s t  a r e  t h e  following s t u d i e s  r e c e n t l y  c a r r i e d  

l t  : 

(1 ) Woodland improvement 

Woodland improvement opera t ions ,  con t ro l l ed  by t r e e  marking i n  

lvance of c u t t i n g ,  have been performed a t  t h e  col lege.  The demonstrations a r e  

laded f o r  use  by owners i n  keeping with t h e i r  income l e v e l s .  

These include a s t r i p - c u t  designed t o  demonstrate t h e  s i l v i c u l t u r a l  

~eatment necessary f o r  farm owners who would otherwise c lear-cut  from time t o  time 

r quick p r o f i t s  r a t h e r  than  r a t i o n  t h e i r  work proper ly  u n t i l  a  second crop grows 

I i n  cu t  s t r i p s .  

The second demonstration i n  t h i s  category is aimed a t  middle income 

mmercial woodlot owners who may be more conservat ive  i n  t h e i r  opera t ions  but 

ve r the less  still  cu t  severely .  This is  a  diameter l i m i t  c u t  u t i l i z i n g  t r e e s  

om 11" t o  16" d. b.h. depending on t h e i r  vigour.  Vigorous t r e e s  a r e  l e f t  t o  r e a c h  

e  upper l i m i t  of t h e  diameter c l a s s  before c u t t i n g .  

The t h i r d  d e m o n s t r a t i o n - i l l u s t r a t e s  a  recommendec harvest ing p r a c t i c e  

r woodlot owners who can a f fo rd  t o  i n v e s t  i n  t h e i r  f o r e s t s  and t o  bui ld  them up 

r f u t u r e  high-qual i ty  timber production. This demonstration' employs a s i n g l e - t r e e  . 
l e c t i o n  o r  p a r t i a l  c u t t i n g  system t h a t  promotes t h e  growth of a  h igh-qual i ty ,  

ade-tolerant f o r e s t  cover where c u t t i n g  l e a s t  d i s t u r b s  t h e  es tab l i shed  spec ies .  

( 2 )  Maple research 

These experiments were designed t o  improve t h e  management of maple 

odlots  f o r  s y r u p  production. A soph is t i ca ted  system of p l a s t i c  drop l i n e s  i s  
-I 

tabl ished throughout t h e  woodlot and c o l l e c t i o n  is done by means of a  vacuum 

Paraformaldehyde p e l l e t s  i n  t a p  holes  a r e  used i n  conjunction wi th  

i p e  l i n e  systems t o  c o n t r o l  fungal  and b a c t e r i a l  a c t i o n  i n  t h e  process of 

c t i n g  sap  and af terwards ,  when i n f e c t i o n  of t r e e s  can occur from t h e  t a p  holes .  

Tes t s  on var ious  o t h e r  aspec t s  on s a p  production a r e  a l s o  being 

rmed and it is expected t h a t  work on t h e  c o n t r o l  of rodent damage t o  pipe l i n e s  

be done i n  t h e  f u t u r e .  
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I t 

These experiments and frequent t o u r s  and discuss ions  a r e  designed t o  

improve t h e  f u t u r e  of t h e  maple products indust ry .  

( 3 )  Other research 

Other f i e l d s  of f o r e s t r y  research i n t o  which t h i s  department of 

Macdonald College i s  probing include: I 
( i )  Winter i n j u r y  t o  n a t i v e  Canadian and exo t ic  spec ies ,  1 

( i i )  Several  forms of p lan ta t ion  management such a s  
Christmas t r e e  production,  white pine b l i s t e r  r u s t  
c o n t r o l  and knot-free t imber i n  red  pine,  

( i ii ) Wetlands p lan t ing ,  

( i v )  Hybrid poplar p lant ing , 
( v )  Hybrid l a r c h  f e r t i l i z a t i o n ,  

( v i )  Hardwood p lan ta t ions .  



CHAPTER 4 

FOREST CONSERVATION BEASURES REQUIRED 

Authoritv Forest 

It i s  evident t h a t  a consolidation of f o r e s t  propert ies  i n to  more 

lomic u n i t s  i s  needed i n  the Authority t o  provide a sounder base f o r  f o r e s t  

igement pract ices .  In addition there a re  cleared a reas  to0 stony f o r  cul t ivat ion 

;hat have experienced considerable invasion of scrub cover t h a t  should be 

)rested t o  more desirable  t r e e  species.  A general pat tern of proximity of wood- 

1 t o  stream systems indica tes  a need f o r  careful  logging control  t o  prevent 

;ion and s i l t a t i o n .  However, no s igni f icant  erosion along the r i v e r  system 

)er has been observed, except i n  some areas  where stream-bank damage has been 

;ed by c a t t l e .  It i s  suggested t h a t  adequate erosion control i n  forested areas  

generally be achieved through careful  f o r e s t  management. The suscep t ib i l i t y  t o  

;ion of some of the s o i l s  i n  the Authority (e.g.  Eamer) has been noted i n  the 

I section. 

In  addi t ion,  much of the na tura l  f o r e s t  acreage i n  the Authority i s  

.eed of the type of management t h a t  w i l l  prevent wasteful exploi ta t ion and pro- 

f o r  the production of more d ivers i f ied  products such a s  pulpwood, sawlogs and 

e r  . 
Consequently, an Authority Forest has been mapped showing those 

ler t ies  most i n  need of acquisi t ion f o r  the establishment of permanent public 

s t  areas.  These a re  described according t o  the townships in which they a re  

ted.  The t o t a l  area recommended i s  35,997 acres ,  o r  j u s t  over 22 per cent of 

t o t a l  Authority area.  

( a )  Roxborough Township 

The recommended Authority Forest areas  i n  t h i s  township a re  i n  the 

waters region of three of the  major t r i b u t a r i e s  of the Raisin River system. The 

recommended, 7,606 acres ,  consis ts  of two main sec t ions ,  a s e r i e s  of land 

ks i n  the Gravel H i l l  - Monckland Sta t ion  area and a f a i r l y  so l id  block a t  the 

age of McMillan Corners and immediately west of it. 

A t h i rd  of the fo re s t  of t he  f i r s t  sect ion cons is t s  of l a rge  areas  of 

red f i e l d s  t h a t  have shallow s o i l s  i n  need of re fores ta t ion .  There a r e  a l so  

pal large areas  of w e t  scrubland t h a t  should be made more productive through 



r e f o r e s t a t i o n .  The remainder c o n s i s t s  of n a t u r a l  woodlots mainly on wet o r  moist 

s i t e s  t h a t  a r e  i n  need of more c a r e f u l  management. 

The major por t ion of t h e  second sec t ion  a l s o  c o n s i s t s  of mainly wet 

t o  moist s i t e  woodlots and some wet scrubland. Again, 30 per cent of t h e  a rea  

c o n s i s t s  of open f i e l d s  and meadows t h a t  should be re fo res ted .  Included a l s o  a r e  

j u s t  over 200 a c r e s  of wooded pasture .  It i s  suggested t h a t  these  a r e  l ands  of too 

low a  p o t e n t i a l  f o r  pas ture  improvement and should the re fore  be returned t o  f o r e s t  

cover. 

( b )  Kenvon Township 

Only a  small  p a r t  of t h i s  to-wnship l i e s  within t h e  Authority. The 

p roper t i e s  i n  t h e  township recommended f o r  a c q u i s i t i o n  f o r  Authority Forest  purposes 

ad jo in  t h e  a r e a s  recommended i n  Floxborough Township. A t o t a l  of 658 acres i s  

recommended f o r  purchase, of which 57 per cent i s  f o  es ted and 39 per  cent is open 7 
land t h a t  should be re fo res ted .  

( c  ) Osnabruck Township 

Almost 70 per  cent  of t h e  a rea  recommended f o r  incorporat ion i n t o  the  

Authority Forest  i n  t h i s  township i s  woodland of some type. It c o n s i s t s  of two mairi 

blocks of land adjacent  t o  t h e  upper reaches of the  Raisin River,  including one 

source water a r e a  west of Bunker H i l l .  

There a r e  some c l e a r  s e c t i o n s  i n  these  blocks and a t  l e a s t  two of 

them contain small  f i e l d s  exh ib i t ing  a  des i rab le  a g r i c u l t u r a l  c a p a b i l i t y  but a t  

present  being operated i n  u n i t s  too  small  t o  be economic. These could be kept i n  

a g r i c u l t u r a l  production by consol idat ion i n t o  l a r g e r  u n i t s  and e i t h e r  r e s a l e  o r  

l eas ing .  

( d ) Cornwall Township 

A f e a t u r e  of t h e  Authority Fores t  recommendations i n  t h i s  township 

a r e  the  extensive  a r e a s  of organic s o i l s  and t h e  stony and bouldery phases of the  

Grenvil le S o i l  S e r i e s ,  t h a t  a r e  now f o r e s t  covered. These a r e  i n  an i r r e g u l a r l y  

shaped block of p roper t i e s  s t r e t c h i n g  from Northfield S t a t i o n  t o  McMillan Corners, 

Bonvil le,  Sandf ie ld  M i l l s  and S t .  Andrews. 

Although some small  a r e a s  of reasonably good a g r i c u l t u r a l  capab i l i ty  

e x i s t  i n  t h i s  sec t ion  of t h e  township, t h e i r  chief  l i m i t a t i o n s  i n  many cases  a r e  t 

s tony s o i l s .  It i s  the re fore  suggested t h a t  t h e  small s i z e  o f  ind iv idua l  proper t ie  

coupled wi th  t h e  amount of n a t u r a l  f o r e s t  and t h e  a g r i c u l t u r a l  l i m i t a t i o n s ,  warrant 
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return of the open areas  (24 per cent of the  t o t a l )  t o  f o r e s t  cover r a the r  than 

the r  c lear ing.  

Similar conditions of la rge  areas  of na tu ra l  fo re s t  cover and stony 

1s l imi t ing  the  degree of agricul ture  feas ib le  t o  the  small farm u n i t s  t h a t  a r e  

sent  e x i s t  i n  the  lower block recommended f o r  incorporation in to  the  Authority 

e s t  i n  t h i s  township. This area forms an almost so l id  block of over 9,000 acres 

stching from eas t  of Lunenburg almost t o  Grant Corners. 

In  addi t ion,  over 2,000 acres  of wet scrubland, and 1,700 acres  of 

scrubland, a r e  a l so  present i n  the areas  recommended, which should be reforested 

soon a s  possible f o r  land r ehab i l i t a t i on  purposes. 

A s  i n  the previous township the  be t t e r  ag r i cu l tu ra l  pa r t s  of the 

n s  a r e  t o  be found on e i t h e r  s ide  of road systems and these could be reorganized 

returned t o  agricul ture .  

Within the sect ions recommended are  areas  t h a t  have experienced 

)on development of ru ra l  dwellings and farm buildings. To avoid unnecessary cost 

1 dislocat ion of res idents ,  these small holdings would be excluded from the 

~ o r i t y  purchases. 

Such holdings i n  Cornwall. Township are: 

(1) along the eas t  s ide of the S t .  Andrews-Bonville road, 

( 2 )  along the north side of the road between Concessions V and V I  eas t  of 

the  S t .  Andrews-Earner road, 

( 3 )  along the north s ide  of the road between Concessions V I I  and V I I I  

west of Bonville, and 

( 4 )  along the north s ide of the road between Concession I1 R 4 and 

Concession I11 R 5 .  

(e  ) Charlottenburgh Township 

The 5,053 acres  recommended f o r  use a s  an Authority Forest i n  t h i s  

ship i s  s i tua ted  i n  four small blocks. The f i r s t  adjoins the eastern end of the 

3 block recommended fo r  the northern region of Cornwall Township and joins it t o  

Kenyon Township block. 

The second i s  a s e r i e s  of propert ies  ea s t  of Hartintown close t o  the 

laphael road, characterized by the i r r egu la r ly  r o l l i n g  and bouldery Eamer s o i l s  

are prone t o  erosion. Over half  of this s e r i e s  of propert ies  is  fo re s t  covered. 

"emaining c l ea r  sections t h a t  require  reforestat ion a re  mainly centred i n  l o t s  

' 21 of Concession V I I ,  an area of over 570 acres .  
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Two additional areas recommended for Authority Forest acquisition are 

centred around Cashionglen and Glenbrook Station. Reforestation is necessary in the 

Cashionglen area but the Glenbrook block is mainly forested with wet site woodlots. 

In review, it can be seen that the recommended Authority Forest is I 
designed to function as a means of forest consolidation in order to create units I 
that will lend themselves to better forest management and production. Because the I 
existing woodlots in the recommended areas are frequently adjoining streams and 

swamps, the management methods used should include techniques to control sedimenta- 

tion. 

In addition, 17 per cent of the recommended acreage consists of 

scrublands in need of rehabilitation through the establishment of more productive 6 I 
cover. As well, there are cleared sections, having stony and bouldery soils and 

often exhibiting an irregular relief, that do not lenp themselves to economic farm 
I 

units, that should be reforested, including areas of the Eamer soil series that are I 
 susceptible^ to erosion. I 

TABLE IV 

RAISIN RIVER CONSERVATION AUTHORITY 
RECOMMENDED AUTHORITY FOREST IN ACRES 

Russell provides an example of a managed agreement forest on a large scale and in 

consolidated block form. Land was first acquired for this forest in 1928, so it 

possible to get some idea of progress on its operation to date, as well as some 

projections as to its future worth. 
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TOTAL AREA O F  
RECOMMENDED 

AUTHORITY FOREST 
35,997 Acres 

WOODLAND AND PLANTATION 
( INCLUDING WOODED PASTURE A N D  CUTOVER) 

19,698 Acres 
54 eO/a 

OPEN LAND 
10,142 Acres 

28 iO/o 

LAND CLASSIFICATION 
RECOMMENDED AUTHORITY FOREST 

FIG. 5 

WET SCRUB 
3,564 Acres 

l0.O0/o 

DRY SCRUB 
2,593 Acres 

7 1% 



Reports on i t s  management ind ica te ,  t h a t  annual expenditures s e t  an 

-easing trend f o r  33 years but have begun f a l l i n g  oP; since t h a t  t i n e .  Lower 

.mates f o r  fu ture  spending are  explained by the  on:ission of planting cos t s  a f t e r  

1 ,  and a s h i f t  towards stumpage sa l e s  and lower costs  an t ic ipa ted  f o r  protection 

road building. 

To date ,  the g rea t e s t  expenditures have been fo r  plant ing,  opera- 

.a1 s t a f f ,  roads and fire-guards and woods operations. Lesser expenditures have 

necessary f o r  protection, fencing, equipment and buildings. 

By the year 2,000, it is  estimated t h a t  the f o r e s t  w i l l  be worth 

00,000, based on stumpage values of standing timber and products removed up t o  

time, with 45 per cent of the revenue a t  t h a t  time having been derived from 

nings. These values a re  general ly  considered conservative a s ,  h i s to r i ca l ly ,  

st  product values have been increasing a t  about two per cent annually. Future 

e s  a re  a l so  more l i k e l y  t o  be based on a grea te r  d ive r s i t y  and qua l i ty  of 

ucts  such a s  veneer and sawlogs, which should provide a t o t a l  possible contr i -  

on t o  the community in income from harvesting, trucking and processing of f i v e  

s the  value of the raw mater ial  given above. 

Private Lands hprovement Programs 

Even i n  be t t e r  farming areas i n  Ontario there a re  small t r a c t s  which, 

nny number of conditions, a r e  i n  need of return t o  t r e e  cover. Such conditions 

nall  is lands of poor or  rocky s o i l s ,  areas  of poor drainage o r  small a reas  cut 

Crom the r e s t  of the property by drainage di tches,  old gravel  p i t s ,  small o r  

>w areas  of s teep  topography such a s  eskers,  s teep pi tches and banks, a r e  a l l  

)ns f o r  the use of a l imited acreage fo r  reforestat ion.  Often such areas ,  

gh providing some she l t e r  o r  erosion control ,  may contr ibute  l i t t l e  t o  t he  

ridual farm, but when joined t o  others  in a systematic fashion may, combined, 

)rm a more useful function f o r  the community a s  a whole. Reforestation of long - 

)W r idges and banks a re  examples of t h i s  type of function. In addit ion,  i n  the 

in River Conservation Authority, many small areas  of scrubland o r  wooded pasture 

Ln present woodlots and might b e t t e r  be reforested and included with the  wood- 

These areas have of ten not been pr iva te ly  re fores ted  heretofore 

lse the owner had some minor use f o r  the area,  because he was discouraged by the 

Period between planting and harvest of a f o r e s t  crop o r ,  more commonly, simply 

of i n e r t i a  on h i s  par t .  



should be given s e r i o u s  considerat ion by t h e  Authority, p a r t i c u l a r l y  i n  

Charlottenburgh Township. Recent examination of t h e  a g r i c u l t u r a l  p o t e n t i a l  of t h i s  

township i n d i c a t e s  t h a t  t h e  c a p a b i l i t y  f o r  a g r i c u l t u r a l  production from Martintown 

southward i s  reasonably high. However, t h e  township a l s o  conta ins  t h 3  second 

l a r g e s t  t o t a l  a r e a  of scrubland (3,882 a c r e s )  and wooded pasture (1,142 - a c r e s ) ,  7.5 

per cent o f  t h e  t o t a l  a r e a  of t h e  township in t h e  Authority,  ind ica t ing  poss ible  

l e tha rgy  on t h e  p a r t  of some property owners i n  preventing t h e  invasion of unwanted 

spec ies  and i n  maintaining t h e  fu l l  a g r i c u l t u r a l  product ivi ty  of which t h e  a rea  i s  

capable. These a r e a s  a r e  mainly a longside  t h e  present woodlots. 
\ 

The Authority the re fore  should consider ass i s t ance  i n  improving these  

a reas  by r e f o r e s t a t i o n  o r ,  where s u i t a b l e ,  by r e s t o r a t i o n  a s  improved pasture.  The 

a r e a s  most s u i t a b l e  f o r  app l ica t ion  o f  such a program a r e  indicated on t h e  map a s  
J 

p r i v a t e  land improvement a reas .  

3 .  Forest  Research 

Detailed s c i e n t i f i c  resea rch  is  t h e  t a s k  of u n i v e r s i t i e s  o r  govern- 

ment departments wi th  g r e a t e r  research f a c i l i t i e s  than a r e  ava i l ab le  t o  a conserva- 

t i o n  au thor i ty .  Large-scale app l ica t ion  of proven methods is  t h e  t a s k  of p r iva te  

owhers o r  of t h e  Department of Lands and Fores t s  i n  managing au thor i ty  f o r e s t s .  

Between these  two extremes, however, t h e r e  a r e  many p o s s i b i l i t i e s  f o r  small-scale 

inves t iga t ions  which a r e  u rgen t ly  needed and which t h e  Authority might encourage on 

i t s  own land o r  on p r i v a t e  land under agreement. Determination of t h e  b e s t  planting 

methods on d i f f i c u l t  s i t e s  such a s  v a l l e y  s lopes ,  comparison o f  growth i n  d i f f e r e n t  

p lan ta t ion  mixtures,  inves t iga t ion  o f  t h e  value and cos t  of c u l t i v a t i o n  i n  planta- 

t i o n s  and t h e  a c t u a l  improvement i n  woodlots following th inning o r  o the r  treatment 

a r e  a l l  p r o j e c t s  which would guide t h e  people of t h e  watershed i n  mhaging t h e i r  

own p l a n t a t i o n s  and woodlots. The Authority should encourage such inves t iga t ions  

and co-operate wi th  t h e  Department i n  ca r ry ing  them mt. 
- 

4. The Authority and Conservation Education 

Many agencies a t  present  do, o r  can, engage i n  conservation education 

The Authority can supply oppor tun i t i e s  and m a t e r i a l s  t o  encourage and enlarge these 

a c t i v i t i e s .  Wall maps, l i t e r a t u r e ,  conservation p i c t u r e s  and conservation l e c t u r e s  

supplied t o  the  schools w i l l  he lp  t o  g ive  geography, h i s t o r y  and conservation 

p r a c t i c e s  a l o c a l  s ign i f i cance .  Building up a l i b r a r y  of s l i d e s  on l o c a l  
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?rvat ion problems and accomplishments would be of  g r ea t  ass i s tance  t o  speakers. 

i i za t ion  of public meetings and contact with individuals  and groups such a s  farm 

is w i l l  gain support f o r  both pr ivate  and public conservation e f f o r t s .  Land- 

's should be encouraged t o  make grea te r  use of the  se rv ices  ava i lab le  from the  

?rvat ion Authority and from o f f i c e r s  of the  Departmen- oS Lands and Forests and 

Iepartment of Agriculture. 

The most e f f ec t i ve  educational a c t i v i t y  is ac tua l  par t ic ipa t ion  i n  o r  

I observation of conservation pro jec t s .  Tree-planting days, group v i s i t s  t o  

managed woodlots and conducted tou r s  over a well organized conservation t r a i l  

a l l  be sponsored by the Conservation Authority. These a c t i v i t i e s  would a l l  

l a t e  individual  act ion on f o r e s t  conservation measures, such a s  those described 

e following chapter,  which cannot be car r ied  out d i r e c t l y  by the  Authority. 

The Forest  and Livestock 

The grazing of woodlots is  s t i l l  one of the  g rea t e s t  causes of wood- 

depreciation on the  farm today. This method of  l ives tock  husbandry produces 

a t i c  and continuous l o s s  of regeneration and eventually can leave the mineral 

3f the  woodlot i t s e l f  completely exposed. 

The lack  of repaired fences and the  l o s s  of proper pasture due t o  - - 
%r conditions a r e  reasons of ten given f o r  using woodlots a s  pasture .  However, 

not uncommon t o  f ind  woodlots de l ibera te ly  used a s  an i n t e g r a l  pa r t  of a 

?e ro t a t i on  system, with c a t t l e  fenced i n t o  pa r t s  of them. 

The economic f a l l acy  of grazing the  farm woodlot has  been proved i n  

l s in  where, over a five-year observation period i n  Richland County, it was shown 

ulimprohved pasture  w i l l  produce over f i v e  times a s  much (dry matter)  feed a s  

ind and improved grass-legume pasture w i l l  produce over 11 times a s  much feed. 

ind pasturage i s  considered by ag r i cu l tu ra l  l eaders  t o  be only half a s  good i n  

. n u t r i t i o n  a s  proper pasture.  This is  because of the  lowered food value of 

!s grown i n  shade, plus  the  added f a c t o r  of weeds which a re  usual ly  p r o l i f i c  i n  

. pastures.  Even i n  the open park-like stands i n  the  Rocky Mountain regions,  

.g experiments have proved t h a t  acceptable gains  a r e  made by l ives tock  i n  

a reas  from spring t o  ea r ly  summer only. After t h i s  period l ivestock tend t o  

ea r ly  a l l  of t h i s  weight gain if l e f t  on the wooded range. 

F ie ld  observations i n  Ontario ind ica te  that c a t t l e  p re fe r  the more 

i c a l l y  desirable  species such a s  maple, basswood and elm, whereas the  
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r e s o r t .  This preference changes no t  only t h e  quan t i ty  but t h e  q u a l i t y  of t h e  I 
reproduction and so t h e  succeeding s tand.  

Reproduction a l s o  s u f f e r s  through t h e  e f f e c t s  of grazing animals on 

f o r e s t  s o i l .  Compaction by l i v e s t o c k ,  p a r t i c u l a r l y  on c lay  s o i l s ,  makes seedl ing I 
surv iva l  and growth d i f f i c u l t .  It a l s o  breaks up t h e  p ro tec t ive  l i t t e r  l a y e r ,  I 
exposing t h e  mineral  s o i l  t o  drying and thereby reducing germination. Consumption I 
of t h e  vegeta t ion wi thin  reach reduces t h e  volwne of  new l i t t e r  ava i l ab le  t o  keep f 
t h e  s o i l  open and porous and i n  a h ighly  absorpt ive  s t a t e .  Thus water r e l a t i o n s  a r e  

changed, adversely a f f e c t i n g  t h e  r a t e  o f  t r e e  growth and n a t u r a l  regeneration.  

C a t t l e  break down young t r e e s  t o  graze  on them o r  t o  brush off f l i e s .  

This has a p a r t i c u l a r l y  damaging e f fec t  i n  young pine p lan ta t ions .  Sheep i n t e r f e r e  

with pine seedl ing growth by nipping t h e  buds. Hogs can r u i n  e i t h e r  na tu ra l  o r  

planted woodland by grazing and scuffing t h e  roo t s .  $h i s  al lows fungal i n f e ~ t i o n  as  

we l l .  

There a r e ,  of course,  secondary b e n e f i t s  t o  t h e  l ives tock  from access 

t o  wooded a reas .  Those include shade, s h e l t e r  from severe weather, protect ion from 

"face f l i e s "  and "shipping fever" causes,  and q u i e t  seclus ion f o r  t h e  del ivery  of 

t h e i r  young. The b e t t e r  condit ion of stock enjoying these  f a c i l i t i e s  i s  a r e a l  

economic gain t o  t h e  farmer. However, t h i s  gain  can be secured by fencing o f f  a 

small  corner of t h e  woodlot o r  by developing groves o r  s h e l t e r b e l t s  of fast-growing 

t r e e s .  The remaining woodlot i s  thus  l e f t  t o  continue production, unimpaired by 

grazing.  

Damage r e s u l t i n g  from needless  grazing v a r i e s  according t o  t h e  s i z e  

of t h e  woodlot and t h e  number of animals grazed i n  it. However, regardless  of 

e i t h e r  of these  condi t ions ,  continued grazing v i r t u a l l y  r u i n s  a woodlot, s ince  it 

removes t h e  whole succeeding stand whose growth i s  needed t o  replace  the  o lder  t r ees  

a s  they d i e  o r  a r e  removed. Though t h e  t o t a l  growth period of a woodlot i s  beyond 

t h e  l i f e t i m e  span of t h e  property owner, making it d i f f i c u l t  f o r  him t o  apprecia te  

h i s  l o s s  through grazing,  t h e  l o s s  remains, of ten i n  the  hands of t h e  owner's' he i r s .  

A woodland i s  doomed where condi t ions  p e r s i s t  which w i l l  not  permit na tu ra l  

regenerat ion.  After  a t ime, with no new growth t o  replace  l a r g e r  t r e e s  which d i e  

of n a t u r a l  causes,  t h e  canopy begins t o  open up. Sunlight then can dry out t h e  

s o i l ,  weeds and g rasses  gain  a foothold and a sod begins t o  form. In  general ,  tree 

seeds which germinate cannot compete with an es tab l i shed  g r a s s  cover. As these  
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i t i o n s  progress ,  t h e  s tand becomes open and park- l ike  and even tua l ly  t h e  t r e e s  

ppear, l eav ing  a rough, weedy pasture  which cannot be improved without g r e a t  

i c u l t y .  

Woodland grazing a f f e c t s  more than t h e  growth of t r e e s .  S o i l  erosion 

he woodland inc reases  a s  t h e  absorpt ive  capaci ty  and mechanical p ro tec t ion  

rded t h e  s o i l  by t h e  l i t t e r  a r e  reduced. The open canopy exposes t h e  s o i l  t o  

arosive f o r c e  of r a i n  and compacted s o i l  f o r c e s  overland movement of water.  

stock tend t o  fol low t r a i l s  i n  t h e  woodland and these  of ten become cen t res  of 

)us eros ion.  Thus continued grazing inc reases  su r face  runoff and s o i l  eros ion.  

During s t u d i e s  of watershed management problems a t  t h e  Coweeta 

, logic  Laboratory a t  Ashevi l le ,  North Carolina i n  1952, some i n t e r e s t i n g  f a c e t s  

 is problem were observed.* To begin wi th ,  it was found t h a t  continued woodlot 

ing w i l l  eventual ly  give  a f o r e s t  s tand a park-l ike appearance with no ground 

- and t h e  e f f e c t  of an empty space between t h e  ground and t h e  f i r s t  limb l a y e r  

grazing c a t t l e  cannot reach. 

With fewer stems of fe r ing  t h e  obs t ruc t ion  t o  movement, t h e  l i t t e r  i s  

1 away t o  accumulate i n  rav ines  and ungrazed patches of subvegetation.  Areas 

have been trampled show exposed s o i l s  f o r  many months of t h e  year.  The 

s i ty  and permeabi l i ty  of t h e  s o i l  i s  reduced -- a s  we l l  a s  i n f i l t r a t i o n ,  so t h a t  

!ased overland storm runoff produces shee t  eros ion which inc reases  progress ively .  

During t h e  e a r l y  years  of woodlot grazing silt  may n o t  reach 

tnent streamflow channels because it is  caught by t h e  l i t t e r  i n  depress ions  and 

Les, allowing water t o  eventual ly  pe rco la te  i n t o  t h e  s o i l .  

However, during t h e  Coweeta experiments, a high i n t e n s i t y  storm i n  

. in th  year of experimentation produced l a r g e  volumes of overland flow t h a t  

'ed ou t  t h e  l i t t e r  dams and c a r r i e d  eroded sediment d i r e c t l y  t o  t h e  stream 

. e l s ,  causing a subsequent jump i n  stream t u r b i d i t y .  Eventually a continuous 

I of bare s o i l  developed from the  storm runoff source a r e a s  t o  t h e  permanent 

m channel. 

These observat ions  ind ica ted  t h a t  i f  downstream m u n i c i p a l i t i e s  needea 

water derived from grazed watershed a r e a s ,  f i l t r a t i o n  t reatment  would be needed 

hnson, E.A. Effect  of Farm Woodland Grazing on Watershed Values i n  t h e  
uthern Appalachian Mountains. Journal  of Fores t ry ,  Volume 52, NO. 6, June 
54. 



t o  make it usable.  Under t h e  condi t ions  of these  experiments it was indicated t h a t  

one ac re  of improved pas tu re  would provide more cow days of grazing than 10G a c r e s  

of woodland, and t h a t  t h e  woodlot grazing d id  no t  cause the  l ives tock  t o  t h r i v e ,  nor 

was t h e r e  s u f f i c i e n t  p r o f i t  t o  balance a g a i n s t  t h e  extensive land damage. t 

The case a g a i n s t  woodland grazing i s  suAmed up by t h e  United S t a t e s  [ 
Department o f  Agricul ture  Yearbook on S o i l  f o r  1957: 

"Invest igators  a l s o  agree on t h e  low q u a l i t y  of t h e  forage usua l ly  produced 
under hardwoods. Forage volumes a r e  very low, except i n  open stands...and 
even t h e r e  they  seldom exceed 500 pounds an ac re .  C a t t l e  thus  reap l i t t l e  
b e n e f i t ,  except shade and exerc i se  from grazing a hardwood f o r e s t  - and 
t h e  farmer ends up wi th  a poorer woodlot f o r  timber production and water- 
shed protect ion."  

From t h e  publ ic  point  of view, t h e r e f o r e ,  t h e  p rac t i ce  should be I 
discouraged. It has  been seen t h a t  woodland grazing contr ibutes  t o  s o i l  eros ion and I 
increased water runoff ,  which i n  t u r n  lower t h e  y i e l d  of t h e  land a s  well  a s  adding 

t o  t h e  f lood  hazard. The quan t i ty  a s  we l l  a s  t h e  q u a i i t y  of wood products r ~ a c h i n g  

t h e  market i s  reduced and t h e  poor pas tu re  r e s u l t s  i n  increased c o s t s  per cow. 

These l o s s e s  a f f e c t  n o t  only t h e  ind iv idua l  but a l s o  t h e  community a s  a whole. The 

Authority therefore  i s  j u s t i f i e d  i n  ca r ry ing  out  a vigorous campaign of education in 

woodland improvement and a l s o  i n  o f f e r i n g  d i r e c t  a ss i s t ance  t o  woodlot owners. It 

i s  recommended t h a t  t h e  Authority,  through discuss ions  with woodlot owners, should 

develop a program which w i l l  he lp  e l imina te  t h e  p r a c t i c e  of woodland grazing.  

6.  Woodlot Manapement 

A common problem i n  t h e  Rais in  River Conservation Authority is  s o l i d  

blocks of woodlot concentrated i n  t h e  cen t re  sec t ions  of: concessions between s t r i p s  

of higher c a p a b i l i t y  a g r i c u l t u r a l  l and .  Because t h e  ownership p a t t e r n  fragments 

t h i s  woodland and combines small  por t ions  of it with  a reas  of b e t t e r  farm land,  it 

i s  no t  poss ible  t o  add t h i s  woodland t o  t h e  Authority Forest .  

Conditions of t h i s  s o r t  can be observed nor th  and e a s t  of t h e  Bunker 

H i l l  a rea  and i n  most of Charlottenburgh Township. To da te  t h e r e  has  been l i t t l e  

tendency by proper ty  owners t o  preserve woodlots i n  a wel l  managed s t a t e .  Rather 

the  t r end  has been toward woodlot l i q u i d a t i o n  when quick sources of income a r e  

needed. 

The problem of woodlot g raz ing  and i ts e f f e c t  on l o c a l  woodlots has 

been discussed.  I n  add i t ion  t o  t h e  38 per  cent  o f  t h e  woodland which is  

regenerat ing u n s a t i s f a c t o r i l y  from t h i s  cause,  t h e r e  is  another 41.6 per cent  

r equ i r ing  improved regenerat ion f o r  var ious  reasons.  
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(a) Forest  Rene.neration 

Recent s t u d i e s  o f  Eastern  Ontario under t h e  provis ions  of ARDA 

:ate t h a t ,  al though t h e r e  a r e  a r e a s  wi thin  t h e  Authority where t h e  c a p a b i l i t y  

'orest  growth is  good, t h e r e  a r e  some l i m i t i n g  f a c t o r s  such a s  excessive l ime, 

ssive s ton iness ,  excessive wetness, r e l a t i v e l y  imperrwable s o i l s  and, i n  one 

.on of t h e  Authority west of Martintown, bedrock c lose  enough t o  t h e  su r face  t o  

)it t h e  r o o t  growth of t r e e s .  Since re-establishment of cover i s  d i f f i c u l t  on 

! a r e a s  once they  have been denuded, it i s  important t h a t  ca re  be taken t o  

.ain t h e  present  growing stock.  

One f a c t o r  con t ro l l ing  regenerat ion i s  l i g h t ,  p a r t i c u l a r l y  i n  t h e  

o f  d e s i r a b l e  hardwoods such as hard maple, s i l v e r  maple and yellow b i r c h  and 

' e r s  such a s  white spruce and white pine.  Although t h e  to le rance  t o  l i g h t  by 

i d u a l  spec ies  v a r i e s ,  q u a n t i t i e s  o f  seedl ings  w i l l  germinate i n  from 1 0  t o  25 

e n t  of full l i g h t .  Subsequently, a s  t h e  seedl ings  grow, t h e  provis ion of more 

through such means a s  t h e  c u t t i n g  of s t r i p s  o r  openings i s  needed t o  maintain 

growth through t h e  provision of about 45 t o  5 5  per cent  of f u l l  l i g h t .  Clear- 

ngs a r e  no t  n e c e s s a r i l y  c a l l e d  f o r ,  s ince  research in  both Canada and t h e  

d S t a t e s  i n d i c a t e s  t h a t  heavier  e x p l o i t a t i o n  inc reases  t h e  amount of i n t o l e r a n t  

s s  i n  t h e  ensuing s tand ,  part icul 'arly t h e  t o l e r a n t  hardwoods such a s  aspen. 

zrous reproduction is of ten  more s a t i s f a c t o r y  on p a r t i a l - c u t  swamps, but  care  

3e taken t o  avoid wind damage o r  t o  salvage wind-thrown t r e e s .  

P4echanical logging serves  a s  a means of inc reas ing  regenerat ion 

3e it spreads cone bearing s l a s h  dur ing skidding operat ions .  Mechanical 

r i ca t ion  is  a l s o  of ten needed t o  improve seedbed condi t ions ,  mix t h e  l i t t e r  i n  

nineral  s o i l  and cover t r e e  seed proper ly  t o  increase  t h e  success  of germina- 

Although heavy l i t t e r  i n h i b i t s  germination because t h e  f i r s t  shoots 

cannot pene t ra te  through t h e  l a y e r  of l i t t e r  o r  because t h e  r o o t l e t s  dry out 

! penetra t ion is poss ib le ,  it i s  a l s o  t r u e  t h a t  t h i s  same l i t t e r  i s  a necessary 

1 1  con t ro l  of eros ion.  This i s  because of i t s  capaci ty  t o  absorb water,  d e t e r  

' and p r o t e c t  t h e  surface  s o i l  from t h e  impact of r a i n ,  thereby preventing 

ng and clogging of s o i l  pores. This  al lows f r e e  water e n t r y  i n t o  t h e  under- 

s o i l .  Improper s c a r i f i c a t i o n ,  t h e r e f o r e ,  can cause s o i l  l o s s e s .  Buffer zones 

ca r i f i ed  l i t t e r  near  waterways and streams a r e  a l s o  necessary  and s c a r i f i c a -  

nd c u t t i n g  should be done i n  good seed years  t o  ensure t h e  regrowth o f  
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d e s i r a b l e  regeneration a s  quickly a s  poss ible  t o  maintain the  necessary l i t t e r  and I 

t h e  s o i l  condit ion.  

( b )  Use of Woodlot Thinninas ! 
k 
d Thinning of woodlo~s  i s  an important measure t o  encourage more rap id  a 

1 
growth of t h e  b e t t e r  t r e e s  and t o  salvage t h e  value of small t r e e s  which would be 1 I 
l o s t  through n a t u r a l  mor ta l i ty .  

I n  o t h e r  a u t h o r i t i e s ,  t h e r e  a r e  o f ten  marketing problems f o r  small  

, mater ia l ,  but no such l i m i t a t i o n  e x i s t s  on t h e  Raisin River Conservation Authority 

due t o  an exce l l en t  market f o r  pulpwood. Recent research on t h e  use of wood chips  

from thinnings  has revealed o ther  p o s s i b i l i t i e s .  Though l o c a l  pulp and paper 

i n d u s t r i e s  use chips  i n  quan t i ty ,  t h i s  mate r ia l  can a l s o  be used by l o c a l  farmers 

f o r  c a t t l e  bedding purposes, chicken l i t t e r  and barnyard f i l l  durlng periods when 

t h e  o ther  more t r a d i t i o n a l  mate r ia l s  a r e  no t  ava i l ab le .  These can be subsequently 

spread on f i e l d s  t o  increase  t h e  humus content of t h e  d o i l ,  and can be made from any 

species  of wood, and tops  and branches can be u t i l i z e d .  Tests  have a l s o  shown t h a t  

no danger t o  l i v e s t o c k  i s  l i k e l y  t o  occur through using t h i s  form of bedding. 

I n  1958 t e s t s  on the  absorpt ive  a b i l i t y  of wood chips  were done i n  

Piinnesota because i t  was f e l t  t h a t  changes i n  a g r i c u l t u r e  had reduced the  amount of 

straw ava i l ab le  f o r  bedding. These t e s t s  showed t h a t  although straw and corn s t a l k s  

were a t  the  upper end of t h e  absorpt ive  s c a l e ,  such mate r ia l s  a s  ground corn cobs, 

sawdust and planer  shavings showed no advantages over wood chips.  Greater quanti-  

t i e s  o f  chips were required t o  absorb a s  well  a s  straw. 

A ready market f o r  small products can be a detriment t o  the  a rea  if  

it l e a d s  t o  indiscr iminate  c lea r -cu t t ing  of immature woodlots. However it can be a 

g r e a t  advantage i f  used t o  encourage wel l  planned th innings .  

7 .  The A ~ r i c u l t u r a l  Rehab i l i t a t ion  and Development Act 

The Agricul tura l  Rehab i l i t a t ion  and Development Act of 1961 enabled 

t h e  establishment of a Federal-Provincial program of a l t e r n a t e  land use ,  s o i l  and 
I 

I water conservation,  r u r a l  development and resea rch ,  aimed pr imari ly  a t  a l l e v i a t i n g  

the  se r ious  na t iona l  problem of low income i n  r u r a l  a reas .  It i s  administered by 

t h e  Canada Department o f  Fores t ry .  

Under ARDA, it is  t h e  r e s p o n s i b i l i t y  of t h e  provinces t o  i n i t i a t e  

p r o j e c t s  and programs, implement them, and pay approximately one-half the  c o s t s  

involved. The f e d e r a l  government, i n  add i t ion  t o  sharing c o s t s ,  e s t a b l i s h e s  i n  

consul ta t ion with t h e  provinces the  main ob jec t ives  of t h e  program and i t s  operat i  

5 



Dense stands of prickly ash are a serious problem on 
some abandoned pastures, and should be reforested. 

Poor aspen stands should be gradually converted to 
higher quality forest, through careful cutting and 
planting. 

echonized operations 
ilizotion and seedbed 
ion. 

can be used to improve forest 
preparation for future regener- 



cy and criteria wder which programs are initiated. The Federal ARDA 

nistration functions as a clearing house for information, both technical and 

ral, and works toward improving co-ordination of a11 agencies concerned with 

1, social and economic development and resource use. 

Each province has established a provincial ARDA office to administer 

provincial program and maintain working relations with the federal ARDA 

listration. In Ontario the provincial ARDA office is a branch of the Department 

zriculture. 

The first approved forestry scheme in Ontario under the terms of this 

vas submitted by a conservation authority. Other authorities have also made use 

tDA funds for the implementation of forestry schemes. In most cases, these 

les were proposed to get additional financing in order to speed up the purchase 

tnd for forestry purposes. 

It is suggested that one section of the Act that could be of 

.cular interest to the Raisin River Conservation Authority is Part 2 of the 

d General Agreement between the federal government and the province. This is 

rned with land use and farm adjustment. Sections of this part cover approved 

cts or programs designed for such operations as the following: 
I 

(1) the acquisition of farmland of low capability for 
agricultural use for conversion to a more effective use 
such as permanent forage or pasture, forest, recreation, 
wildlife management or conservation reserve; 

(2) the acquisition of non-economic farms for the purpose of 
effecting farm enlargement or consolidation, or for 
conversion to a more effective use. ..; 

( 3 )  the acquisition of non-economic woodlot holdings for the 
purpose of effecting woodlot enlargement or consolidation; 

( 4 )  the regrouping and basic improvement of properties acquired 
under the latter two sections, for the purpose of 
establishing economic farms or woodlots suitable for private 
ownership or operation. 

?orest Fire Protection 

The average person does not realize the seriousness of damage caused 

'e in the woodlot. Though he may know that young growth and small trees are 

1 by surface fires, he does not realize the extent of the less obvious damage 

ts the destruction of humus, which itself preserves the condition and water- 

ling capacity of the soil. When the humus and ground cover are destroyed the 

d dry winds remove the moisture required for tree growth and plant nutrients 

Stroyed. The heat of the fire also injures the growing tissue inside the bark 
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and fungi .  Even though through time t h e  wounds may be completely healed,  t h e  damage 1 
t 

shows up a s  d e f e c t s  when t h e  t r e e  i s  c u t  f o r  lumber. 1 lal 
The f i r s t  s t e p  i n  f i r e  con t ro l  i s  f i r e  prevention,  and t h e  b e s t  

assurance of prevention is an enl ightened pub l i c  opinion which w i l l  make every 

member o f  t h e  r u r a l  community conscious of  t h e  se r iousness  of  t h e  f i r e  damage and of 

h i s  duty  a s  a  c i t i z e n  t o  do a l l  he can t o  prevent it. The farmer can prevent most 

f i r e s  i n  farm woodlots if he exerc i ses  t h e  same care  t h a t  he does around h i s  home 

have been cu t  r e c e n t l y ,  s ince  t h e  accumulation of  s l a s h  c r e a t e s  a  se r ious  f i r e  

hazard.  Close u t i l i z a t i o n  of t o p s  and t h e  s c a t t e r i n g  of s l a s h  so t h a t  it l i e s  c lose  

t o  the  moist ground and r o t s  f a s t e r  w i l l  he lp  t o  reduce t h i s  danger. 

From t h e  evidence co l l ec ted  i n  t h e  nor thern  United S t a t e s ,  where 
J 

condi t ions  most n e a r l y  approximate those  of r u r a l  Southern Ontar io ,  it i s  appa%ent 

t h a t  t h e  most e f f e c t i v e  f i r e  p r o t e c t i v e  systems a r e  those  s e t  up under the  following 

condi t ions  : 

( a )  Where t h e  system i s  organized under t h e  d i r e c t i o n  and con t ro l  of t h e  s t a t e  

f o r e s t e r  and t h e  wardens i n  each township a r e  appointed by him on the  recommendation 

of the  l o c a l  counci l .  

(b) iiihere wardens paid  an annual r e t a i n e r  a r e  a c t u a l  r e s i d e n t s  i n  the  l o c a l i t y .  

Usually they a r e  farmers who have had p r a c t i c a l  i n s t r u c t i o n  i n  f i g h t i n g  f i r e .  They 

have t h e  power t o  c a l l  ou t  o t h e r  l o c a l  r e s i d e n t s  t o  help  i n  f i r e - f i g h t i n g ,  and rnain- 

t a i n  a  s t o r e  of f i r e - f i g h t i n g  t o o l s  on t h e i r  premises. 

( c )  Where t h e  warden i s  a s s i s t e d  i n  h i s  work by a l l  members of t h e  community 

That i s ,  h i s  address  and telephone number a r e  known t o  everyone and f i r e s  a r e  

repor ted  t o  him immediately. 

( d l  Where des ignated members of t h e  community know t h a t  they a r e  l i k e l y  t o  be 

c a l l e d  on t o  f i g h t  f i r e  and a r e  paid so much pe r  hour f o r  the  t ime they  a r e  so 

employed. 

( e l  Where every r e s i d e n t  i s  thoroughly f i re-consaious  and r e a l i z e s  t h a t  l o s s  

of t imber by f i r e  i s  a  l o s s  t o  t h e  whole community, and considers it h i s  duty t o  

Prevent,  r e p o r t  and f i g h t  f i r e .  

(f) Where f i r e s  f o r  burning brush and rubbish may be s e t  only a f t e r  a  permit 

has  been obtained from t h e  l o c a l  fire-warden. 
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It i s  recommended t h a t  t h e  Rais in  River Authority s e t  up a committee 

hermine t h e  b e s t  method of providing f i r e  p ro tec t ion  f o r  publ ic  and p r i v a t e  

;, through t h e  co-operation of t h e  Department of Lands and Fores t s ,  f o r  t h e  

mction of woodlands i n  t h e  Authority a rea .  

P ro tec t ion  from I n s e c t s  and Disease 

I n  p r o j e c t s  such a s  the  pub l ic  and p r i v a t e  r e f o r e s t a t i o n  recommended 

he Rais in  River ,  c a r e f u l  considerat ion should be given t o  t h e  prevention of 

eaks o f  i n s e c t s  o r  t r e e  d i seases ,  and adequate arrangements made f o r  t h e  

i a t e  a p p l i c a t i o n  of con t ro l  measures when these  become necessary.  While it i s  

~ s s i b l e  t o  p r e d i c t  accura te ly  t h e  course i n s e c t s  o r  d i sease  may take  under t h e  

2hanging condi t ions  of a newly f o r e s t e d  a r e a ,  t h e r e  a r e  a number o f  fundamental 

i p l e s  which, i f  appl ied,  w i l l  g r e a t l y  l e s s e n  t h e i r  des t ruc t iveness .  

Large a reas  of one kind of t r e e  present  i d e a l  condi t ions  f o r  an out- 

o f  i n s e c t s  o r  fungus disease .  IYlixing spec ies  i n  t h e  p l a n t a t i o n  o r  separa t ing  

~ e c i e s  i n  small  blocks t ends  t o  slow t h e  spread o f  outbreaks u n t i l  n a t u r a l  

-es br ing them under con t ro l  o r  d i r e c t  con t ro l  measures can be appl ied.  

It i s  important t o  p lan t  only t h e  spec ies  of t r e e s  s u i t a b l e  t o  t h e  

~ n d  e x i s t i n g  growing condit ions.  Healthy vigorous t r e e s  a r e  c e r t a i n l y  more 

.ant t o  a t t a c k  than weak, s t rugg l ing  ones. 

Over-mature and dead t r e e s  should be removed from the existing s tands ,  

se  harbour bark bee t l es  and wood-boring i n s e c t s  which may become excess ively  

n t  and a t t a c k  hea l thy  adjacent  t r e e s .  Fungus i n f e c t i o n s  may l ikewise  spread 

uch sources.  

Care should be exercised t o  prevent ground f i r e s .  Even l i g h t  ground 

a r e  f requen t ly  followed by severe outbreaks of bark-beetles and wood-boring 

s and fungus in fec t ion  a t  t h e  base of thg t r e e .  

It i s  e s s e n t i a l  t h a t  an inspec t ion  be made each year  so t h a t  any 

31 increase  i n  i n s e c t s  o r  d i sease  may be noted and con t ro l  measures i n i t i a t e d  

t h e  outbreak becomes se r ious .  Prompt a c t i o n  may reduce con t ro l  measures t o  a 

3 t ively  easy t a s k  and confine damage t o  a small  a rea .  

3 Some Important Insec t  Pes t s  

The white pine weevil i s  a notably  damaging agent on white p ine .  As 

lsect  p re fe r s  t o  work i n  f u l l  sunshine,  t h e  growth of white pine i n  mixed 

or under a l i g h t  canopy of such t r e e  spec ies  a s  aspen should be considered,  

t o  provide shade f o r  the  young t r e e s  i n  t h e i r  e a r l y  s t a g e s .  This i s  a 
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simple means of reducing t h i s  i n s e c t ' s  a c t i v i t y  in valuable  p lan ta t ions .  Another 

suggested c u l t u r a l  method of weevil c o n t r o l  i s  t h e  maintenance of  high dens i ty  crops,  

s o  t h a t  in ju red  t r e e s  w i l l  t end t o  s t r a i g h t e n  more quickly.  Recent r e sea rch  work i n  

t h e  weevil con t ro l  f i e l d  i n d i c a t e s  t h a t  such methods o f  con t ro l ,  though u s e f u l ,  make 

it necessary f o r  the  grower t o  expect slower growth i n  h i s  p lan ta t ion .  In  some 

cases ,  t h e r e f o r e ,  t h e  c o n t r o l  may i n h i b i t  growth almost a s  much a s  t h e  i n f e s t a t i o n .  

A con t ro l  of t h e  number o f  egg-laying a d u l t s  of t h i s  s p e c i e s  can be 

e f fec ted  by "leader c l ipping" .  Infes ted  l e a d e r s  a r e  removed and burned before t h e  

a d u l t  i n s e c t s  develop. Though t h i s  method can be c o s t l y  when compared,to chemical 

con t ro l ,  it can be p a r t i c u l a r l y  use fu l  t o  t h e  proper ty  owner who p r e f e r s  t o  i n v e s t  

h i s  own t ime,  r a t h e r  than t h e  cos t  of men and m a t e r i a l s ,  i n  p lan ta t ion  ' cu l tu re .  

A t  p resen t  chemical c o n t r o l  i s  considered t h e  most e f f e c t i v e  f o r  t h e  

amount inves ted.  Chemical sprays  a r e  used on t h e  l e a d e r s  and f o l i a g e  a t  t h e  proper 

time of t h e  year .  Granular i n s e c t i c i d e  can be used on' t h e  ground l i t t e r  whece t h e  

a d u l t s  h ibe rna te ,  and t h e  newer systemic i n s e c t i c i d e s  a r e  a l s o  a  p o s s i b i l i t y ,  

al though t h e  l a t t e r  r e q u i r e  ca re fu l  use due t o  t h e  danger they represen t  t o  t h e  

person applying them. A r e c e n t  r e p o r t  from t h e  United S t a t e s  Fores t  Service  pro- 

v ides  a  number of  use fu l  gu ide l ines  f o r  white p ine  weevil control .  It a l s o  advises  

t h e  c a r e f u l  considera t ion of t h e  v a r i a b l e s  concerned such a s  weather, equipment and 

the many types  of chemical ava i l ab le .  These inf luence t h e  success o f  con t ro l  and 

t h e  degree of danger t o  o t h e r  organisms.:* 

The growth o f  t h e  Christmas t r e e  indus t ry  has  brought increased 

a t t e n t i o n  t o  bear  on t h e  damage done by t h e  Root-Collar Weevil, t h e  Northern Pine 

Weevil, and t h e  Pa les  Weevil. The former can be con t ro l l ed  by applying insec t i c ides  

around t h e  base of  i n f e c t e d  t r e e s .  After c u t t i n g ,  t h e  rows o f  stumps should be c u t  

even with t h e  ground and chemicals appl ied  before  rep lan t ing .  

The European Pine Sawfly occurs ,  mainly i n  small  numbers but widely 

those  with a Christmas t r e e  acreage,  should consider  the  use of  t h e  "virus" method 

of con t ro l  r a t h e r  than i n s e c t i c i d e ,  s ince  it i s  a  b i o t i c  con t ro l  and does n o t  have 

de t r imen ta l  e f f e c t  on o t h e r  forms of l i f e .  With t h i s  method, a  small  r e s i d u a l  

i n s e c t  population i n f e c t e d  with t h e  v i r u s  remains i n  t h e  s tand.  From these  infec  
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] sec t s ,  t h e  v i r u s  spreads t o  new outbreaks ,  thereby producing a longer - l as t ing  

~ n t r o l .  Information regarding arrangements f o r  t h e  use of t h i s  method can be 

ha ined  from t h e  Zone Fores te r  of t h e  Department of Lands and g o r e s t s  a t  Kemptville. 

Leaf-feeding i n s e c t s  may k i l l  c o n i f e r s  by one complete d e f o l i a t i o n  

d hardwoods by d e f o l i a t i o n  f o r  t h r e e  years  i n  succession.  However, even p a r t i a l  

f o l i a t i o n  may so weaken t r e e s  t h a t  they w i l l  be a t tacked by o t h e r  enemies. 

This se rves  t o  i l l u s t r a t e  t h a t  f requent  inspec t ion  by proper ty  owners 

r such leaf- feeding i n s e c t s  i s  des i rab le .  It is  t h i s  kind of a t t a c k  t h a t  is most 

ccess fu l ly  con t ro l l ed  through spraying.  In  order  t o  keep c o n t r o l  methods e f f e c t i v e  

j up t o  d a t e ,  owners should keep informed on i n s e c t  c o n t r o l s  through t h e  Zone 

r e s t e r ,  s ince  i n v e s t i g a t i o n s  of f o r e s t  i n s e c t s  a r e  cons tan t ly  under way. 

( b )  Tree Diseases 

The chief d i seases  of t h e  hardwoods a r e  t h e  va r ious  t runk ,  b u t t  and 

)t rots and chronic stem cankers,  which a r e  a l l  endemic and may cause s e r i o u s  

]age under aggravating condit ions.  Woodlots i n  t h e  Raisin a r e a  present  very 

,erse  condi t ions  with respec t  t o  t h e  incidence o f  t h e s e  d i s e a s e s ,  a circumstance 

.ch is  usua l ly  r e l a t e d  t o  t h e i r  p a s t  h i s t o r y .  A s a n i t a r y  condi t ion should be 

nta ined t o  obv ia te  l o s s  on account o f  decay. 

The wood r o t s  a r e  commonly thought of a s  d i s e a s e s  of mature and over- 

ure t imber,  but  experience has shown t h a t  i n f e c t i o n  may occur a t  a very e a r l y  age. 

hardwood s p r o u t s  t h e  stem may be in fec ted  from t h e  parent  stump. In  o l d e r  t r e e s  

zction is  c h i e f l y  through wounds, e i t h e r  of t h e  r o o t  o r  t r u n k ,  which may be 

sed by f i r e ,  trampling by animals, i n s e c t s ,  meteorological  agencies ,  o r  by 

2lessness o r  accident  i n  f e l l i n g  and o ther  woods operat ions .  

For many reasons "cleanings" i n  t h e  reproduct ion a r e  d e s i r a b l e ,  

t c i a l l y  where t h e  woods have been heav i ly  c u t .  Besides favouring t h e  valuable  

: i e s ,  those  stems which a r e  of seedl ing o r i g i n  should be favoured over stump 

Uts which a r e  more l i a b l e  t o  decay. 

I n  harvest  c u t t i n g s ,  which should r e c u r  a t  f requent  i n t e r v a l s ,  t h e  

! i s s ib le  volume a l l o t t e d  should include t r e e s  i n  which i n c i p i e n t  decay i s  

overed and so f a r  a s  poss ib le  those  which have become a poor r i s k  through i n j u r y  

t h e r  circumstances. 

The Dutch elm d i sease ,  which causes r a p i d  w i l t i n g  and death  t o  a l l  

ve elm t r e e s  and most introduced spec ies ,  has caused g r e a t  concern ever s ince  

first discovery i n  Canada i n  1944. It appeared F i r s t  i n  Quebec, then a t  Windsor 



somewhat l a t e r  and has subsequently spread over a l a r g e  p a r t  of  Southern Ontario.  

It may a t t a c k  s i n g l e  t r e e s  o r  des t roy  whole woocilots. dvidence o f  t h e  d i sease  was 

f requen t ly  found on the  watershed during t h e  survey period.  

Control  i s  achieved by e l imina t ion  of d iseased t r e e s  and m a t e r i a l ,  by 

meticulous s a n i t a t i o n  and by spraying hea l thy  t r e e s  t o  prevent a t t a c k  by t h e  elm 

bark b e e t l e s  which c a r r y  t h e  d i sease .  For valuable  t r e e s  i n  parks and along s t r e e t s ,  

c o s t s  of c o n t r o l  a r e  we l l  wi th in  reason.  

Some con t ro l  of Dutch elm d i sease  has been accomplished i n  c i t i e s  i n  

Canada and t h e  United S t a t e s  by the  spraying of  i n s e c t i c i d e s  a t  considerable expense 

on elms on c i t y  s t r e e t s  t o  c o n t r o l  t h e  b e e t l e s .  Recently t h e  Ci ty  of  Milwaukee, 

Wisconsin, has  attempted l a rge - sca le  inocu la t ion  of elms with a systemic chemical 

c a l l e d  b i d r i n  t h a t  is s t i l l  i n  t h e  experimental  s t age .  Tes t s  over an eight-year 

period have shown e f fec t ive  c o n t r o l  of t h e  d isease-carr  ing i n s e c t s  without harm t o  V 
o t h e r  organisms, provided that ,  s u i t a b l e  s a f e t y  precaut ions  a r e  taken. The cos t  of 

us ing t h i s  chemical has  been competi t ive wi th  t h e  c o s t  of us ing t h e  more common 

i n s e c t i c i d e s  by spraying.  Bidpin i s  now rece iv ing  some use i n  Ontario f o r  Dutch 

elm d i sease  con t ro l .  It r e q u i r e s  t h e  use of s p e c i a l l y  t r a i n e d  and l i censed  

t echn ic ians  because of t h e  danger t h a t  c a r e l e s s  use of the  chemical could cause the  

l o s s  of human l i f e .  

A t  p resent  t h e  use of acceptable  i n s e c t i c i d e s  on t r e e s  l i v i n g  i n  a 

fo res ted  cond i t ion ,  i s  e i t h e r  d i f f i c u l t  o r  impossible.  I n  a woodlot, t h e r e f o r e ,  

c a r e f u l  s a n i t a t i o n  i s  the  only  means of gaining any con t ro l  over t h e  d i sease ' s  

spread.  That t h i s  has  no t  been done on t h e  woodlots of t h e  Rais in  River watershed 

i s  evidenced by repeated obse rva t ions ,  during t h e  survey,  of logging opera t ions  f o r  

elm t h a t  have removed t h e  bottom l o g s  of  f e l l e d  t r e e s ,  leaving t h e  tops  i n t a c t .  

This m a t e r i a l  has  become an i d e a l  breeding ground f o r  t h e  b e e t l e s .  Consequently t h  

spread of t h e  d i sease  has  been a ided through such logging methods. 

To ensure t h a t  meticulous s a n i t a t i o n  i s  done, proper ty  owners wishi 

t o  s e l l  t h e i r  s tanding elm t imber should incorporate  c lauses  i n t o  t h e i r  c u t t i n g  

c o n t r a c t ,  providing f o r  s l a s h  s a n i t a t i o n  measures p lus  any o t h e r  t rea tment  t h a t  i 

deemed necessary  t o  prevent spread of t h e  d i sease .  The Authori ty should recognize 

t h a t ,  un less  it uses  a s t rong  educat ional  program t o  combat t h i s  d i s e a s e ,  elm w i l l  

soon cease t o  be a major component of t h e  watershed's e x i s t i n g  wooded a reas .  

Though no d e t a i l e d  survey of t h e  incidence of var ious  d i seases  was 

made on t h e  Rais in  River Conservation Author i ty ,  a  no ta t ion  of  obvious occurrence 
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Dutch elm d i sease  and white pine b l i s t e r  r u s t  nas  made dur ing t h e  normal woodlot 

a inat ion.  I n  a l l  cases  d i sease  occurrences were i n  i s o l a t e d  form, u s u a l l y  i n  

11 woodlots. A t o t a l  o f  1 3  cases  of Dutch elm d i sease  and 1 2  cases  o f  white pine 
I! 

3te r  r u s t  were observed in n a t u r a l  woodlots, i n  add i t ion  t o  t h e  th ree  p l a n t a t i o n s  

acted by b l i s t e r  r u s t  which were noted e a r l i e r  i n  t h i s  r e p o r t .  

I n  most cases  b l i s t e r  r u s t  occurrences were i n  t h e  c e n t r a l  por t ion of 

watershed. Dutch elm d i sease  a t  present  appears t o  be concentrated wi thin  o r  

.cent t o  t h e  C i t y  of Cornwall and between the  lower reaches  o f  t h e  South Raisin 

r and t h e  shores  of Lake St. Lawrence. 

Windbreaks and S h e l t e r b e l t s  

I n  many cases  n a t u r a l  hedgerows have been l e f t  i n  t h e  farming a reas  

he Rais in  River  Conservation Authority, e s p e c i a l l y  i n  those  areas where t h e  

i t i o n a l  f a r m  layout  has  produced small f i e l d s ,  Often t h e  p o s i t i o n  of n a t u r a l  

Lots is s t i l l  e f f e c t i v e  i n  reducing wind s e v e r i t y .  However, exposed a r e a s  can 

>und, s ince  o f t e n  t h e  b e t t e r  f i e l d s  a r e  t o  be found a t  h igher  e l e v a t i o n s ,  where 

e x i s t  i n  t h e  hedgerow p a t t e r n  o r  where these  have been removed a l toge ther  dur isg  

I 
: reation of l a r g e r  f i e l d s .  It i s  a l s o  poss ible  t h a t  i n  some p a r t s  of t h e  

' 

r i t y  t h i s  t r end  of hedgerow removal could acce le ra te  due t o  t h e  increased 

.sis on l a r g e  s c a l e  corn production, which is of ten  adapted t o  a  l a r g e  f i e l d  

r n  of c u l t i v a t i o n .  

The Authority should promote t h e  establishment o f  s h e l t e r b e l t s  on 

ed h i l l s  near  pas tures  and farmsteads,  s ince  much of t h e  Local a g r i c u l t u r e  has  

estock base ,  p a r t i c u l a r l y  i n  dai rying.  

When proper spec ies  a r e  us'ed and windbreaks a r e  c o r r e c t l y  placed t h e  

;s a r e  almost e n t i r e l y  benef ic ia l .  The e f f e c t s  may be d i r e c t  o r  i n d i r e c t ,  but 

;her case  a r e  t h e  r e s u l t  of reduct ion i n  wind ve loc i ty .  The e f f e c t s  of wind- 

3 on crops and c u l t i v a t e d  f i e l d s  may be l i s t e d  a s  follows: 

3 )  Direct  E f f e c t s  

(1) Wind damage and lodging i n  small, .gra ins  and corn i s  reduced o r  
el iminated.  

( 2 )  Snow and t h e  r e s u l t a n t  moisture a r e  more evenly d i s t r i b u t e d  over 
f i e l d s ,  p a r t i c u l a r l y  on t h e  higher spo t s  where they a r e  required 
most. 

3 I n d i r e c t  E f f e c t s  

1 ( 3 )  Wind erosion of the  s o i l  i s  minimized. ib  

(1) Noisture l o s s  by evaporation i s  reduced. !I 



( 2 )  Temperatures i n  t h e  f i e l d  a r e  r a i s e d ;  t h i s  may prevent f r o s t  
damage, a c c e l e r a t e  growth and even lengthen t h e  growing season 
s l i g h t l y .  

( 3 )  Erosion of t h e  s o i l  by water may be reduced by i t s  more even 
d i s t r i b u t i o n  when re leased  from snow. 

The benef i t s  of windbreaks t o  bui ld ings  i n  reducing heat  l o s s  

winter  have been shown t o  be considerable.  Experiments conducted i n  t h e  uni ted 

S t a t e s  proved t h a t  a  house l o s e s  more than twice a s  much heat  with a  wind of 20 

m.p.h. a s  with one of 5 m.p.h., and a  windbreak can e a s i l y  reduce wind v e l o c i t i e s  i n  

t h i s  proportion. Used i n  t h i s  way it can o f t e n  be made t o  form an e f f e c t i v e  back- 

ground f o r  the  house and p ro tec t ion  f o r  farm bui ldings .  Another advantage of wind- 

breaks is  t h a t  they provide s h e l t e r  and runways f o r  insect ivorous  b i r d s  and o ther  

s m a l l  animals. 
t 

Recent l i t e r a t u r e  from t h e  B r i t i s h  I s l e s ,  where s h e l t e r b e l t s  i n  

a g r i c u l t u r a l  a reas  a r e  being s t r e s s e d ,  i n d i c a t e s  t h a t  tbir  value has been proved a s  

regards  t h e  h e a l t h  and e f f i c iency  of farm l ives tock .  American and Russian sources 

es t imate  t h a t  a withdrawal of f i v e  per  cent  of cu l t iva ted  ground f o r  s h e l t e r b e l t s  

r e s u l t s  i n  an increase  of output  of 20 per cent  on t h e  she l t e red  land.  B r i t i s h  

farmers a r e  apparently w i l l i n g  t o  spend considerable sums i n  p lan t ing  and car ing f o r  

t h e i r  windbreaks i n  order  t o  achieve these  advantages. 

Be l t s  of t r e e s  cons i s t ing  of one o r  two rows a r e  usua l ly  ca l l ed  wind- 

breaks,  and with more than two rows, s h e l t e r b e l t s .  I n  Southern Ontario windbreaks 

a s  a r u l e  g ive  s u f f i c i e n t  p ro tec t ion  except where wind eros ion of s o i l  on r o l l i n g  

land i s  severe.  Here s h e l t e r b e l t s  may be required.  On l e v e l  land,  windbreaks may 

near ly  always be es tab l i shed  along e x i s t i n g  fence l i n e s ,  but  on r o l l i n g  land 

considerat icn  should be given t o  t h e  contour of t h e  land.  The p reva i l ing  winds i n  

Southern Ontario a r e  genera l ly  from t h e  west, so t h a t  t h e  g r e a t e s t  p ro tec t ion  w i l l  

be derived from windbreaks on t h e  west s ide;  but t h e  placement of windbreaks on the 

o ther  t h r e e  s i d e s  a s  wel l  should be considered. 

Both t h e  height  of the  t r e e s  and t h e  wind ve loc i ty  inf luence t h e  

e f fec t ive  range o f  a  windbreak. An average windbreak w i l l  reduce t h e  ground 

ve loc i ty  of a  20-mile wind 10 per  cent  o r  more f o r  a  d i s t ance  o f  about 30 times the 

height  of t h e  t r e e s .  About one-fourth of t h i s  e f f e c t  w i l l  be f e l t  on the  windward 

s i d e  of t h e  windbreak and hree-fourths on t h e  leeward s ide .  For example, i f  the  

t r e e s  a r e  40 f e e t  high,  t h e  t o t a l  e f f e c t i v e  range with a 20-mile wind w i l l  be 30 x 

o r  1 ,200 f e e t ;  300 f e e t  of which w i l l  be on t h e  windward s i d e  and 900 f e e t  on t h  

leeward s ide .  The wind v e l o c i t y  is  reduced by ha l f  a t  a  d i s t ance  of 500 fee t .  T 
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tans t h a t  wi th  such a  windbreak, wind v e l o c i t y  i s  reduced f o r  almost t h e  e n t i r e  

ngth of a 40-acre f i e l d .  

A few years  ago European a l d e r  gained considerable  popula r i ty  a s  a  

ndbreak t r e e  because it is  a  n i t rogen- f ixe r  l i k e  t h e  legumes and does not  rob t h e  1 
il t o  t h e  same ex ten t  a s  non-nitrogen-fixing spec ies .  A t  t h e  present  time s tock 

hard t o  ob ta in .  

One considerat ion t h a t  should be kept i n  mind i s  t h a t  under c e r t a i n  

*cumstances windbreaks may cause a i r  s t agna t ion ,  which may inc rease  temperature 

moisture condi t ions  t o  a  dangerous degree i n  summer o r  inc rease  f r o s t  damage i n  

ing  and f a l l  on small a r e a s ,  p a r t i c u l a r l y  i n  hollows. Where t h i s  i s  l i k e l y  t o  

u r ,  windbreaks should be planted so a s  t o  guide t h e  flow of a i r  pas t  such spo t s .  

re these  condi t ions  develop a f t e r  the  windbreaks a r e  es tab l i shed  they may be 

ieved by judic ious  opening up of t h e  windbreaks. 

On the  Raisin River watershed, many types  of windbreak and s h e l t e r -  

have been grown a s  t h e  woodlots of t h e  a rea  have been c leared away f o r  

cu l tu re .  There a r e  cases  where a  t r e n d  of woodlot l o c a t i o n  on t h e  watershed, on 

r e a r  boundary l i n e ,  has r e s u l t e d  i n  i n s u f f i c i e n t  o v e r a l l  p ro tec t ion  from wind, 

bui ld ings  and f i e l d s  have been l e f t  exposed a s  a  r e s u l t  of g r e a t  spaces i n  t h i s  

Lot p a t t e r n .  Therefore,  t h e  increased use of windbreaks and s h e l t e r b e l t s  i s  

L. 

I n  t h e  case of s h e l t e r b e l t s ,  one of t h e  important f e a t u r e s  of t h e i r  

;ement is  t h e  con t ro l  of t h e  dens i ty  of the  t r e e  s t and  i t s e l f .  The r e s u l t s  of 

t Russian s h e l t e r b e l t  research* a r e  of considerable i n t e r e s t .  These s t u d i e s  

a t e d  t h a t  t h i c k  f o r e s t  b e l t s  (134 f e e t  wide) ,  through which wind could no t  pass ,  

.ded rnaximum wind reduct ion only  i n  t h e  s h e l t e r b e l t s  themselves and i n  t h e i r  

i a t e  l e e  and was f e l t  some d i s tance  above t h e  ground. Maximum d is tance  a t  

ground l e v e l  e f f e c t  was f e l t  was a t  about 39 t o  40 t imes t h e  average height  of 

l e l t e r b e l t  . 
A s  t h e  s h e l t e r b e l t s  were th inned,  t h e  po in t  of maximum wind reduct ion 

f a r t h e r  outward i n t o  l e e  f i e l d s ,  t h e  maximum hor izon ta l  e f f e c t  of wind reduc- 

engthened and was f e l t  c l o s e r  t o  t h e  ground, coming down t o  about s i x  f e e t  

ground l e v e l .  

t l i k ,  A. Se lec ted  Russian A r t i c l e s  on Fores t  !rleteorology: Meteorological 
l s l a t i o n s  No. 11, Canada Department of Transport .  
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The amount of th inn ing  had an important bearing on wind e f f e c t s .  

Moderate th inning with a  s h e l t e r b e l t  about 1 3  yards wide and allowing moderate wind 

passage through its t r e e s  gave u s e f u l  wind p ro tec t ion  t o  a  d i s tance  o f  f i v e  times t h e  

t r e e  height  i n  i ts  l e e  a r e a ,  and some pro tec t ion  f o r  a  d i s t ance  of 46 times t h e  t r e e  

height .  Further th inn ing  t o  a point  where t h e  same width of s h e l t e r b e l t  was e a s i l y  

passable by wind gave maximum wind reduct ion from a  point  s i x  t o  e i g h t  times average 

t r e e  height  i n  i t s  l e e  t o  another po in t  a t  ground l e v e l  over 50 t imes t h e  average 

t r e e  height  from t h e  s h e l t e r b e l t .  However, t h i s  severe th inning produced higher wind 

v e l o c i t i e s  i n  t h e  immediate l e e  of t h e  s h e l t e r b e l t .  

I f  b e l t s  of woodland a r e  p a r a l l e l  t o  t h e  prevai l ing wind, b e n e f i c i a l  

s h e l t e r  e f f e c t s  a r e  minimized. The above s t u d i e s  a l s o  indicated t h a t  i n  cases of 

long narrow f i e l d s  between such s h e l t e r b e l t s ,  wind v e l o c i t i e s  w i l l  increase.  This 

w i l l  a l s o  occur i n  cases  of gaps i n  s h e l t e r b e l t  systems, t o  t h e  point  t h a t  the  wind 
1 

ve loc i ty  i n  t h e  gaps w i l l  be g r e a t e r  than it i s  over open land.  For t h i s  rea'son 

gaps i n  f o r e s t b e l t  systems should be planned so t h a t  they do no t  form long s t r a i g h t  

cor r idors .  

The use of windbreaks and s h e l t e r b e l t s  i n  a  l a r g e l y  a g r i c u l t u r a l  area 

requ i res  t h a t  t h e  spacing of t r e e  spec ies  and methods of management be designed t o  

f i t  t h e  type of a g r i c u l t u r e  being employed. The spec ies  of t r e e s  used must a l s o  be 

adapted t o  t h e  s i t e .  For l i v e s t o c k  farming, i n i t i a l  p lan t ings  of fast-growing t r e e  

followed by t h e  p lan t ing  of slower-growing but s t u r d i e r  v a r i e t i e s  i n  t h e  spaces l e f  

i s  a  use fu l  plan.  It i s  sometimes found t h a t  animals tend t o  gather  i n  t h e  imrnedia 

l e e  o f  such s h e l t e r ,  thereby concentra t ing t h e i r  manure too  much i n  one spot .  

Pruning t h e  bottom 6 t o  8 f e e t  of t h e  windbreak w i l l  fo rce  t h e  l ives tock  t o  s c a t t e  

more over t h e  f i e l d ,  and y e t  w i l l  s t i l l  provide t h e  necessary she l t e r .*  

I n  a r e a s  where "cash croppingtt, p a r t i c u l a r l y  f o r  vegetables on muck- 

l ands ,  i s  important,  t h e  p lan t ing  of prima& windbreaks on f i e l d  borders and 

crops by wind.t 

t Geiger; R.  Climate Near t h e   r round. 
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11. Snow Fences 

I n  t h e  c l imate  of Southern Ontario snow d r i f t i n g  may cause much 

inconvenience and sometimes hardship.  Control can be r e a d i l y  eff.ected by means of 

windbreaks and i s  dependent on proper p lacing with reference t o  l a n e s  o f  t r a v e l  and 

topographic f e a t u r e s .  

Where space is  l imi ted  o r  l and  valuable ,  l a t h  o r  board fences  a r e  

f requent ly  used, but t h e  annual cos t  o f  e rec t ion ,  removal and maintenance o f  these  

can be eliminated by using t r e e s  a s  permanent windbreaks o r  s h e l t e r b e l t s .  

The o b j e c t  of a snow fence i s  t o  mechanically reduce wind ve loc i ty  

near t h e  ground i n  such a manner a s  t o  cause a d r i f t  t o  form where it w i l l  be l e a s t  

harmful. The reduct ion i n  v e l o c i t y  c r e a t e s  two pools of r e l a t i v e l y  calm a i r ,  a 

small one on t h e  windward s i d e  and a much l a r g e r  one on t h e  leeward s i d e ,  and it i s  

here t h a t  d r i f t s  form, l eav ing  t h e  a r e a  f a r t h e r  t o  t h e  leeward f r e e  o f  d r i f t s  and 
I 

comparatively f r e e  of snow. A s  winds become s t ronger  t h e  wind reduct ion and t h e  

width of t h e  calm pool on t h e  leeward s i d e  w i l l  increase  and the  cen t re  w i l l  tend t o  

move f a r t h e r  away from t h e  windbreak. 

A wide b e l t  of t r e e s  which w i l l  accumulate a l a r g e  d r i f t  of snow on 

i t s  windward s i d e  may be planted r i g h t  t o  t h e  edge o f  t h e  road,  t h e  windward edge 

extending back a d i s tance  equal t o  t h r e e  o r  four  t imes t h e  height o f  t h e  t r e e s ,  and 

genera l ly  a t  l e a s t  100 f e e t .  

I n  some p laces  t h e  snow-trap type of windbreak i s  e f f e c t i v e l y  used. 

It i s  composed of one o r  more rows o f  t r e e s  c lose  t o  t h e  road with a wide opening 

windward and then a s i n g l e  row of t r e e s .  The s i n g l e  row a r r e s t s  t h e  f i r s t  fo rce  o 

t h e  wind and t h e  snow i s  deposited i n  t h e  opening. This has t h e  advantage of 

requ i r ing  fewer t r e e s  than t h e  s h e l t e r b e l t  and leaving t h e  ground between open for 

c u l t i v a t i o n  i n  t h e  summer. 

Poor placement of windbreaks may accentuate  d r i f t i n g  condit ions.  A 

s ing le  row of t r e e s ,  un less  it i s  a dense coniferous type,  i s  seldom dense enough 

completely s top  winter  wind and may c r e a t e  d r i f t s .  Any prejudice which may e x i s  

aga ins t  windbreaks f o r  p ro tec t ion  aga ins t  d r i f t i n g  snoyr on roads a r i s e s  from suc 

poor o r  poorly placed windbreaks. If a windbreak has  openings i n  it o r  if  it en 

abrupt ly ,  streamer d r i f t s  -,ill form. Windbreaks should be kept dense and tapere  

down a t  t h e  ends by using progress ively  smaller  spec ies  of t r e e s  and shrubs t o  

prevent t h e  formation of streamer d r i f t s .  
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Trees a r e  being used successful ly  a s  snow fences i n  Ontario by the 

?artment of Highways, by railways and by a number of counties. Every encourage- 

~t should be given t o  the establishment of such snow fences i n  place of the remov- 

.e type of l a t h  fence now i n  use. 



CHAPTER 5 

WATER PROBLEMS 

General 

The c r i t i c a l  water problems on t h e  Ra i s in  River watershed a r e  low 

stmner f lows and p o l l u t i o n  which a r e  prevalent  i n  a l l  t h r e e  branches o f  t h e  r i v e r .  1 
Minor l o c a l i z e d  problems of f looding and eros ion a l s o  occur a t  s e v e r a l  p o i n t s  on t h e  1 
watershed. 

2 .  Low Flows and Water Usage 
I 

Over t h e  p a s t  few decades, l o c a l  r e s i d e n t s  have o f t e n  expressed 

concern over t h e  low summer flows i n  t h e  r i v e r  dur ing t h e  summer months. This 

condi t ion was q u i t e  evident  dur ing t h e  summer of 1964, during which many t r i b u t a r i e s  
1 

of t h e  Ra i s in  River d r i e d  up completely and flow i n  t h e  r i v e r  a t  Williamstown, i 

dropped t o  a low of 0 . 1  cubic f e e t  p e r  second. 

This condi t ion was due mainly t o  two f a c t o r s :  

(1) Much below normal p r e c i p i t a t i o n  during t h e  pas t  decade 

has  reduc :ed t h e  runof f .  

( 2 )  Extensive s t r i p p i n g  of  f o r e s t  cover and d ra in ing  o f  

swamps have allowed t h e  water t o  run o f f  t h e  land 

s w i f t l y  r a t h e r  than a l lowing it t o  pe rco la te  t o  ground 

water and then  flow t o  t h e  r i v e r  gradual ly .  

Lack of  s u f f i c i e n t  streamflow r e s u l t s  i n  i n s u f f i c i e n t  water supply 
' 

0 
f o r  s tock watering,  r e c r e a t i o n ,  and f i s h  l i f e .  A s  t h e  f low decreases  t h e  qua l i ty  

usual ly  decreases  s i n c e  t h e r e  i s  not  enough d i l u t i o n  water a v a i l a b l e  t o  f l u s h  the  

wastes from t h e  channel. 

The we l l s  i n  t h e  a r e a  have apparent ly  not experienced t h e  same 

lowering of ground water l e v e l s  t h a t  has  occurred i n  many p a r t s  of  Southern ontarid 

Many we l l s  have a h i s t o r y  of going dry  dur ing t h e  per iods  of  low r a i n f a l l .  The 

t u a t i o n  cou d prc b e s t  be improved by deepen t h e  

The major indus t ry  loca ted  along t h e  r i v e r  i s  cheese making. So 

f a r  t h e s e  f a c t o r i e s  have not  experience$ a s e r i o u s  water shor tage  except f o r  wasti 

4 disposa l .  A s  more urban development and s e r v i c e s  extend throughout t h e  coun t ry t ,  

modern conveniences, such a s  indoor plumbing, a r e  becoming more common. ~ l e c t r i  

PWPS have replaced hand pumps and gaso l ine  pumps a r e  almost non-existent  i n  t h e  

a r e a .  These conveniences have g r e a t l y  increased t h e  d a i l y  consumption o f  water 



tlthough no d r a s t i c  shor tages  have occurred t h e r e  is  a general  need f o r  conservation 

~f water dur ing t h e  swnmer months. About 50 per  cent of t h e  People augment t h e i r  

a t e r  supply by t h e  use of c i s t e r n s .  

Po l lu t ion  

The e f f e c t s  o f  p o l l u t i o n  a r e  many and var ied  and u s u a l l y  go unnoted 

~ t i l  it i s  too  l a t e .  Fish d i e ,  community h e a l t h  i s  th rea tened ,  and t h e  a e s t h e t i c  

t a l i t i e s  of t h e  stream a r e  impaired. 

I n  genera l ,  t h e  Rais in  River i s  i n  f a i r  t o  good condi t ion with regard 

po l lu t ion .  Within t h e  watershed t h e r e  a r e  many i s o l a t e d  a r e a s  of po l lu t ion  and 

ny d i f f e r e n t  causes o f  p o l l u t i o n .  The s i t e  and smell  of any of these  i s o l a t e d  

sas  of p o l l u t i o n  make t h e  whole stream suspect  and t h u s  a c t  a s  d e t e r r e n t  t o  use o f  

r p a r t  o f  t h e  stream. 

The causes,  e f f e c t s ,  and poss ib le  s o l u t i o n s  t o  t h e  problems of 

l u t i o n  a r e  discussed more f u l l y  i n  Chapter 7. 

A s  f a r  a s  can be asce r ta ined  from long t ime r e s i d e n t s ,  t h e  Rais in  

sr p e r i o d i c a l l y  overflows i ts  banks, b e n e f i t i n g  t h e  farmer i n  some cases ,  and 

sing minor damage o r  inconvenience i n  o t h e r  cases .  Much organic  mat ter  from t h e  

IPS and stream bed i s  deposi ted on t h e  flood p l a i n  dur ing t h e  sp r ing  floods.  

organic  mat te r  se rves  t o  enr ich t h e  s o i l  a f t e r  t h e  water has  drained away. In  

cases ,  it t a k e s  so long f o r  t h e  water t o  d r a i n  o f f  t h e s e  l ands  t h a t  t h e  a rea  i s  

ered v i r t u a l l y  u s e l e s s  f o r  c u l t i v a t i o n  dur ing t h a t  p a r t i c u l a r  growing season. 

reaches o f  t h e  r i v e r  have been dredged and s t ra igh tened  i n  an attempt t o  

)ve drainage.  This r e s u l t s  i n  improved drainage l o c a l l y ,  but  it aggravates  t h e  

1 prbblem i n  t h e  lower reaches of the stream. 

There have been developments wi thin  t h e  f lood  p l a i n  dur ing t h e  years  

help  t o  po in t  out t h e  f a c t  t h a t  t h e  f lood  p l a i n  belongs t o  t h e  r i v e r  and must 

e encroached upon by man. Some examples of t h i s  a r e  t h e  f looding o f  t h e  
1 

I 
a 

t l y  developed subdivision on t h e  South Branch a t  P i t t  S t r e e t  i n  Cornwall, and !1 : %?, 

I 

lnual f looding around t h e  elementary schools i n  S t .  Andrews. 

Although f l o o d s  occur i n  t h e  Ra i s in  River mainly dur ing t h e  sp r ing  i 
i 

ts ,  flooding can a l s o  occur through o t h e r  seasons of t h e  year  due t o  in tense  

l1. Very l i t t l e  accurate  h i s t o r y  was a v a i l a b l e  on t h i s  type  of f looding i n  t h e  
i 
3 

Ut it was repor ted t h a t  wi thin  recen t  years  a summer storm d i d  cause t h e  r i v e r  

'd t h e  s t r e e t  a t  t h e  br idge i n  Martintown. 



2. Y*VY---- 

Very l i t t l e  stream-bank erosion was noted along t h e  banks of t h e  

r i v e r  except where c a t t l e  come t o  water. This l ack  of stream-bank erosion is due t o  

t h e  low stream grad ien t s  and l a r g e  channel sec t ion  with a r e s u l t i n g  low ve loc i ty  of 

flow. 

Sheet eros ion occurs on t h e  ba re  f i e l d s  i n  t h e  sp r ing ,  but  i s  

r e l a t i v e l y  minor on most s o i l s  due t o  t h e  f la t  s lopes .  Sheet eros ion has  increased 

- over t h e  years  as a  r e s u l t  o f  f o r e s t s t r i p p i n g .  Good crop r o t a t i o n  p r a c t i c e s  w i l l  

he lp  s t a b i l i z e  t h e  and a l l e v i a t e  

- - 

e e t  erosion IS. 
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CHAPTER 6 

HYDROLOGY 

1. Genera1 

Hydrology is t h a t  branch o f  phys ica l  geography which is concerned with 

t h e  o r i g i n ,  d i s t r i b u t i o n ,  and p r o p e r t i e s  of  t h e  waters of t h e  e a r t h .  The c i rcu la -  

t i o n  of water i n  i t s  var ious  forms from t h e  s e a s  t o  t h e  atmosphere, t o  t h e  ground, 

and back t o  t h e  s e a s  again  i s  known as t h e  hydrologic cyc le .  

The a c t i v i t i e s  o f  man a r e  g r e a t l y  a f fec ted  by t h i s  movement of  water ,  

p a r t i c u l a r l y  t h a t  por t ion  of  t h e  cyc le  between t h e  incidence o f  p r e c i p i t a t i o n  over  

land a r e a s  and t h e  subsequent d ischarge  o f  water through stream channels o r  i ts 

d i r e c t  r e t u r n  t o  t h e  atmosphere by evapotranspira t ion.  For a proper  assessment of 

water problems, and an accura te  determination of  t h e  r a t i o  of runoff  t o  precipitat ion,  .' 

a knowledge o f  t h i s  phase o f  t h e  cyc le  and t h e  f a c t o r s  a f f e c t i n g  it a r e  e s s e n t i a l .  

2. Climatic C h a r a c t e r i s t i c s  

The c l ima t ic  f a c t o r s  a f f e c t i n g  runoff  a r e  extremely v a r i a b l e  b u t  with 

s u f f i c i e n t  and accura te  observed d a t a  recorded over  a long  pe r iod  of y e a r s  t h e s e  

f a c t o r s  can be evaluated f o r  an  a r e a  with a reasonable  degree o f  confidence.  

bserved da ta  recorded d a i l y  w i l l  keep one informed a s  t o  e x i s t i n g  ground and runoff 

ondi t ions  and,  with weather f o r e c a s t s ,  t h e  people i n  t h e  a r e a  may be a l e r t e d  when a 

o t e n t i a l  danger e x i s t s .  Unfortunately t h e r e  a r e  no observat ion s t a t i o n s  on t h e  

a i s i n  River watershed. 

The more important c l ima t ic  f a c t o r s  which in f luence  t h e  r a t e  and 

lume of runoff a r e  t h e  amount and i n t e n s i t y  of  r a i n f a l l ,  amount o f  snow and i c e  

cwnulation, temperature,  and d i r e c t i o n  and v e l o c i t y  of t h e  wind. The c l o s e s t  

t i o n  with a long pe r iod  of  record is t h a t  of  Morrisburg which has  d a t a  recorded 

ce 1916. These records  i n d i c a t e  t h a t  t h e  mean annual t o t a l  p r e c i p i t a t i o n  f o r  t h e  

i s  37.9  inches ,  of  which 29.3 inches  comes as r a i n  and t h e  equivalent  o f  8.6 

i n  t h e  form of snow. (One inch  o f  water is taken a s  t h e  approximate equiva- 

of 10  inches  of newly f a l l e n  snow.) 

Thus f o r  a n  average win te r  86 inches  o f  snow f a l l s  i n  t h e  a r e a  and, 

an average win te r  temperature o f  20'~. from December through March, most of it 

Although t h e r e  a r e  no meteorological  observat ions  being t aken  i n  t h e  

watershed i t s e l f  t h e r e  a r e  first c l a s s  s t a t . i o n s  nearbv which pan ha 4 -  



.- 

f u t u r e  when a longer  per iod o f  record i s  a v a i l a b l e  from them. There i s  a s t a t i o n  i n  

Cornwall and one i n  Apple H i l l .  These weather records  and p a r t i c u l a r l y  t h e  r a i n f a l l  

observat ions  should be  supplemenked w i t h  observat ions  made a t  s t r a t e g i c  p o i n t s  with- 

i n  t h e  watershed and,  if p o s s i b l e ,  a t  l e a s t  one recording r a i n  gauge should be 

i n s t a l l e d  i n  t h e  a r e a .  I n t e r e s t e d  p a r t i e s  should be sought o u t  t o  make records  and 

maintain t h e s e  gauges. 

2. Physical  Charac te r i s t i c s .  

P r e c i p i t a t i o n  i s  t h e  source o f  d l 1  runoff bu t  t h e  propor t ion of t h e  

p r e c i p i t a t i o n  and t h e  r a t e  a t  which it runs  o f f  an  a r e a  i s  influenced t o  a g rea t  

extent  by t h e  physical  c h a r a c t e r i s t i c s  of t h e  a rea .  Unlike t h e  c l i m a t i c  f a c t o r s ,  

t h e  physical  f a c t o r s  a f f e c t i n g  runoff remain f i x e d  o r  change slowly,  except where 

rapid  urbanizat ion t a k e s  p lace .  However, t h e  f a c t o r s  a r e  many and so  i n t e r r e l a t e d  

t h a t  it i s  d i f f i c u l t  t o  determine t h e  e f f e c t  of  any one on t h e  runofp. The 

p r i n c i p l e  physical  f a c t o r s  of  t h e  drainage bas in  t o  be considered a r e :  

( a )  Location and o r i e n t a t i o n .  

( b )  S ize  and shape. 

( c )  Configuration of drainage r o u t e s  and t h e i r  g rad ien t s .  

( d )  Natura l  o r  a r t i f i c i a l  s to rage  - l a k e s ,  ponds, swamps. 

( e )  S o i l s  and topography. 

( f ) Extent and type of land use. 

In  t h e  e a s t e r l y  and nor the r ly  p a r t s  of t h e  drainage b a s i n ,  many 

swamps a r e  p resen t .  These swamps a c t  a s  n a t u r a l  r e t a r d a t i o n  bas ins  and tend t o  

reduce f lood peaks downstream and improve t h e  summer flows. Water s to red  i n  these  

swampy a r e a s  has  been shown t o  be t h e  main source of flow during t h e  summer months. 

Unfortunately,  many of t h e s e  swamps have been a r t i f i c i a l l y  drained tc 

be used f o r  a g r i c u l t u r e  but  have proved unsu i t ab le  f o r  t h i s  purpose. This drainage 

el iminated any e f f e c t  they may have had a s  r e s e r v o i r s  and, a s  a r e s u l t ,  summer flow 

i n  t h e  r i v e r  have decreased.  An attempt should be made t o  discourage unwise swamp- 

land c l e a r i n g  and drainage i n  t h e  watershed. 

Due t o  a l a r g e  por t ion  of t h e  a r e a  being over la in  with impermeable 
- 

c lay  depos i t s  and much of  t h i s  a r e a  having been s t r ipped  of  t r e e  cover,  very 

p r e c i p i t a t i o n  can pe rco la te  t o  ground water.  This r e s u l t s  i n  high sp r ing  runoff a 

decreased summer f lows from ground water. 

Another important physical  f a c t o r  i s  t h e  s lope of t h e  stream channe 

o r  g r a d i e n t s  which have a d i r e c t  inf luence on t h e  d ischarge  capacity of t h e  channe 





Hydrometric gouge used for measuring streamflow 
ot Williamstown. 



If two streams have otherwise s i m i l a r  physical  c h a r a c t e r i s t i c s  b u t  d i f f e r e n t  

g r a d i e n t s ,  t h e  stream with t h e  s t e e p e r  g rad ien t  y i l l  have t h e  g r e a t e r  d ischarge  
I 

The Ra i s in  River has  a g rad ien t  o f  about t h r e e  t o  f o u r  f e e t  p e r  mi1.e 

throughout.most  of  i t s  l eng th ,  a s  can be seen from t h e  ac~ompanying water l e v e l  

p r o f i l e  (F igure  9 ) .  This  i s  a f l a t  g rad ien t  i n  comparison t o  many o f  t h e  r i v e r s  i n  

mild s lope  of  t h e  Ra i s in  reduces i t s  capaci ty  and inc reases  i t s  s u s c e p t i b i l i t y  t o  

i c e  jams, t h u s  causing f lood ing  f o r  severa l  days a t  a  t ime.  

'The s lope  of  t h e  t e r r a i n  over  which runoff must pass  t o  reach t h e  

stream channels i s  a l s o  a n  important  physical  c h a r a c t e r i s t i c  and i s  usua l ly  r e f e r r e d  

t o  a s  t h e  " l a t e r a l  s lopen .  Although-vegetation p a r t i a l l y  impedes su r face  -flow and 

inc reases  t h e  oppor tuni ty  f o r  i n f i l t r a t i o n ,  t h e  s lope  of t h e  l and  i s - s i g n i f i c a n t  i n  

l a t e r a l  s lopes  o f  t h e  Rais in  may be descr ibed a s  g e n t l e  s l o p e s  and t h e  r e s u l t a n t  

r m o f f  i s  thus  slow i n  comparison t o  a r e a s  with s t e e p  s lopes .  Gentle l a t e r a l  s lopes  

e l p  reduce t h e  p r o b a b i l i t y  of f l a s h  f loods  s i n c e  t h e  water t a k e s  a lonqer  t ime t o  

ach t h e  r i v e r  channel. 

It may be s a i d  i n  conclusion t h a t  t h e  physical  c h a r a c t e r i s t i c s  of 

is bas in  discourage f l a s h  f looding but  on t h e  o t h e r  hand make it s u s c e p t i b l e  t o  

Streamflow 

Streamflow i s  simply t h e  amount of water flowing i n  t h e  stream. It 

sists o f  su r face  f low and ground-water flow which e n t e r  t h e  channel throughout 

nnel by flowing over  t h e  ground su r face .  This i s  i n t e r m i t t e n t  depending on t h e  

c i p i t a t i o n  and temperature.  

Ground-water f low is  t h a t  por t ion  of t h e  p r e c i p i t a t i o n  t h a t  e n t e r s  

s o i l  and by va r ious  underground r o u t e s  reaches  t h e  stream. Ground-water flow 

e c t  t o  t h e  e leva t ion  of t h e  water t a b l e .  During t h e . d r y  summer pe r iods ,  water 

h was s t o r e d  i n  t h e  swamps a t  t h e  headwaters i s  re leased  from s t o r a g e  and 

s streamflow. A s  t h i s  streamflow progresses  downstream, it has  been observed 

he quan t i ty  becomes l e s s  and l e s s .  This i s  a r e s u l t  o f  two f a c t o r s ,  (1) 

a t i o n  f r o m  t h e  water surface  and (2) i n f i l t r a t i o n  t o  t h e  ground water which, 



through a  l a r g e  por t ion  of t h e  stream, i s  below t h e  r i v e r  e l eva t ion .  This conclusion 

i s  i l l u s t r a t e d  by flows measured a t  va r ious  p o i n t s  on t h e  stream dur ing t h e  summer 

of  1964 and t h e s e  a r e  shown i n  Figure 7 toge the r  with t h e  l o c a t i o n  of t h e  flow 

gauges. 

To e s t a b l i s h  r e l i a b l e  s o l u t i o n s  f o r  many water conservation problems, 

accura te  flow measurements a r e  necessary f o r  a  considerable per iod (10-15 y e a r s ) .  

Regular observat ions  of streamflow have been recorded a t  t h e  Williamstown gauge on 

t h e  Rais in  River from November, 1960, t o  t h e  present .  (See Figure 1 0 )  The gauge 

loca ted  a t  t h e  t r a f f i c  br idge i n  Williamst-own i s  t h e  manual type  and observat ions  

a r e  taken twice d a i l y .  For more accura te  d a t a ,  a  recording type  gauge should be 

i n s t a l l e d .  The maximum and minimum mean d a i l y  d ischarges  recorded s o  f a r  a r e  a s  

4'-1 1 n..,-. 

TABLE V I 

DISCHARGE - c.f.s. 

The h ighes t  water e l eva t ion  t h a t  could be r e c a l l e d  by t h e  l o c a l  

c i t i z e n s  was pointed ou t  on t h e  br idge a t  Williamstown. From t h i s  it was estimated 

t h a t  t h e  corresponding high flow was about 6,000 c . f . s .  It was not known when t h i s  

occurred but  it was some time dur ing t h e  l a s t  20 yea r s .  

It was g e n e r a l l y  agreed t h a t  t h e  l e a s t  f low remembered by l o c a l  

c i t i z e n s  occurred dur ing  t h e  summer o f  1964 and it i s  evident t h a t  t h i s  was approxi- 

mately 0.1 c . f . s .  recorded from t h e  4th t o  t h e  7 th  of September, 1964. 

70 

Maximum Minimum 

4640 0.1 

1 Apri l  1963 4-7 Sept.  1964 



A V-notch weir used temporarily during 
the summer of 1964 to measure fldw 
from the peat bog on the north-western 
edge of the watershed. 

A trapezoidal weir used to measure streamflow during the dry summer period. 
This weir Was situated about one mile downstream of MocGillivray Bridge during 
the summer of 1964. 
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CHAPTER 7 

POLLUTION 

1. General Information 

Po l lu t ion  i s  considered t o  be anything t h a t  may impair t h e  q u a l i t y  ' 

of t h e  water of any w e l l ,  l a k e ,  r i v e r ,  pond, sp r ing ,  stream, r e s e r v o i r ,  o r  o the r  

water o r  watercourse. It includes  discharge of m a t e r i a l  of any kind t o  t h e  water ' f  

o r  depos i t ing  such m a t e r i a l  on t h e  bank o r  shore of t h e  water Supply. It i s  not 

r e s t r i c t e d  t o  deposi t ing those  m a t e r i a l s  o r  q u a n t i t i e s  which may be i n j u r i o u s  t o  

h e a l t h ,  but a l s o  includes  those  which might i n t e r f e r e  with aqua t ic  l i f e ,  r e c r e a t i o n ,  
I 

o r  any normal use o f  water. 

UYVII I - ~ ~ F I I L I L ~  (rt~t: e a r ( r t 1 - a  surrace, w a w r  uroou~ves or c a r r l e s  l n  sus- I 

pension organic res idues  of ~ l a n t  and animal l i f e  from t h e  u ~ ~ e r  l a v e r s  of +.ha n n i ~  

Lf t h e  water flows through peat  bogs, swamps, o r  otherwise encounters much decom- 

)osing animal o r  vegetable mat te r ,  t h i s  change i n  water condi t ion i s  of ten  qu i te  s ig -  

l i f i c a n t .  This i s  t r u e  i n  t h e  Rais in  River. 

The water of t h e  stream, wi th  i t s  n a t u r a l  a d d i t i o n s ,  i s  considered t o  
C, 

e i n  i t s  n a t u r a l  s t a t e  and ready t o  support n a t u r a l  aqua t ic  l i f e .  The b a c t e r i a l  A 

nd o ther  microscopic animal and p lan t  l i f e  present  w i l l  supply food f o r  t h e  succes- 

ive  l i f e  s t a g e s  of protozoa,  r o t i f e r a ,  molluscs,  and i n s e c t  larvae .  A l l  of these  

sy eventual ly  supply t h e  requirements f o r  t h e  support  of major f i s h  species .  

Normal stream l i f e  i s  poss ib le  only when t h e  f l o r a  and fauna,  both i n  

le water and on the  bed of t h e  stream, a r e  we l l  balanced. The many forms of 

p a t i c  l i f e ,  from t h e  smal les t  b a c t e r i a  t o  t h e  l a r g e s t  f i s h e s ,  d i s t r i b u t e  themselves . 

a stream i n  accordance wi th  t h e  environment. If t h i s  normal stream l i f e  i s  UDSet 

I the  in t roduc t ion  of excessive wastes,  adverse environmental condit ions w i l l  

s u l t ,  and t h e  stream w i l l  be unable t o  serve  i t s  t r u e  func t ion .  I 
I One of t h e  g r e a t e s t  hazards of water p o l l u t i o n  i s  t h e  r i s k  of d isease  

a community. Pol luted water may conta in  pathogenic.organisms which a r e  hard t o  

I '"""* 
boll lorm organisms, alcnougn no t  aangerous cnemselves, accompany t n e  patno- 1 

I 1s and a r e  e a s i l y  detected.  For t h i s  reason,  one of t h e  stamlards of water q u a l i t )  
- - 

based on t h e  coliform count. The Ontario Water Resources Commission recommends 

I no more tnan L ~ U U  coliforms per l u u  m l l l l l i t r e s  De r;OLerar;ea I n  su r face  waters. I I 

I 
Pol lu t ion  i s  of concern not only  a s  a h e a l t h  hazard but a l s o  a s  an 

nt a f f e c t i n g  t h e  poss ible  usage of water f a c i l i t i e s .  Foul smell ing and object ion-  



a b l e  looking water no8 on ly  offends our s e n s i b i l i t i e s  and our a e s t h e t i c  and rec re -  

a t i o n a l  enjoyment of t h e  out-of-doors, but i s  usua l ly  completely devoid of  d e s i r a b l e  

1 s p e c i e s  of f i s h  and w i l d l i f e .  People a r e  spending more and more time on r e c r e a t i o n  
I 
I 
I and i f  b e n e f i t s  a r e  t o  be reaped from the  growing i n t e r e s t  i n  outdoor r e c r e a t i o n ,  

i n a t u r a l  f a c i l i t i e s  and s i t e s  must be conserved and protected from po l lu t ion .  
I 
I The Conservation A u t h o r i t i e s  i n  Ontario a r e  co-operating c l o s e l y  with 

t h e  O.W.R.C. i n  combatting po l lu t ion .  They c o l l e c t  water-samples f o r  t e s t i n g  by the  

Commission and i n v e s t i g a t e  and r e p o r t  sources of  po l lu t ion .  A s  a  p a r t  of t h i s  co- 

opera t ive  e f f o r t  a  system of weekly stream sampling was es tab l i shed  a s  p a r t  of the  

regu la r  watershed survey dur ing t h e  summer of  1964. The f ind ings  of t h i s  stream i 

sampling a r e  repor ted  i n  t h e  following sec t ions .  1 
2.  Sources 

1 Most of t h e  major sources  of p o l l u t i o n  of the  Rais in  River ,have been 
I 
1 and a r e  continuing t o  be i n v e s t i g a t e d  by the  O.W.R.C. The major source of po l lu t ion  

I 
I 

has been found t o  be dumping of cheese wastes i n t o  the  r i v e r .  Poor s a n i t a r y  land- 

1 f i l l  opera t ions ,  p r i v a t e  garbage dumps, overflowing s e p t i c  t anks ,  and combined 

sewers probably account f o r  most of t h e  secondary sources of  po l lu t ion .  

San i t a ry  l a n d f i l l  opera t ions  i n  the  c i t y  of Cornwall were found t o  be 

unsa t i s fac to ry .  Organic wastes were observed oozing from the  l a n d f i l l  d i r e c t l y  i n t o  

the  watercourse. L i t t l e  o r  no flow occurs near t h i s  l a n d f i l l  i n  t h e  summer but a  

heavy r a i n f a l l  could c a r r y  these  p o l l u t a n t s  downstream. 
w j 

Many c i t i z e n s  along the  r i v e r  have been us ing t h e  r i v e r  bank a s  a  i 
1 

convenient garbage dump. This i s  no t  only uns igh t ly  but a l s o  unsani tary ,  because the d 
garbage even tua l ly  washes i n t o  t h e  stream and adds t o  the  po l lu t ion  load. 

It was observed t h a t  many systems of  sewage d i sposa l  were being em- 

ployed on p r o p e r t i e s  a long the  r i v e r  bank. Some proper ty  owners were discharging 

human sewage d i r e c t l y  i n t o  the  s t ream,  o t h e r s  dumped it as t h e  overflow from t h e i r  

s e p t i c  t anks  and s t i l l  o t h e r s ,  a s  i n  Martintown, were i l l e g a l l y  combining t h e i r  

sewage d i sposa l  wi th  t h e  townrs storm sewers. 

The p o l l u t i o n  problem i s  mainly confined t o  t h e  r i v e r  water b u t ,  i n  

t h e  a r e a  around Bonvi l le ,  s e v e r a l  w e l l s  were repor ted  t o  be po l lu ted  by seepage froq 

t h e  cheese f a c t o r y  the re .  

3 .  B.O.D., Coliform, D.O. Tes t s  and Streamflow 

!I Samples were taken from t h e  r i v e r  a t  var ious  loca t ions  during the 



This drainage ditch at Lunenburg receives a 
Pollution load making it unsightly, un. 

sanitary and foul smelling. 

This garbage dump on the stream bank is one of m n y  which contribute to ,,ol~ution of 
the Raisin River. 



period June 3 to September 6, 1965. The locations of the major sampling points are 

shown in Figure 7. Testing of the water samples was done in the chemical and bacte- 

riological laboratories of the Ontario Water Resources Commission. 

The most useful indicator of organic pollution (apart from coliform 

bacteria and other bazteria more harmful to human health) is the relation of the 

dissolved oxygen in the stream to the dissolved oxygen required to stabilize the 

wastes in it. This is commonly measured by the Biochemical Oxygen Demand, (usually 

known as the B.O.D.) determined wholly by the availability of the material in the 

water and as a bacterial food by the amount of oxygen utilized by the bacteria during 

its oxidation. The "five-day B.O.D." at 20° centigrade is the commonly accepted 

standard of measureqent of oxygen demand. 

One of the objectives of the 0.W.R.C. for surface waters is a maximum 

B.O.D. of 4 p.p.m. The B.O.D. and coliform counts exceeded the limits in many in- 

stances, particularly at locations just downstream from the cheese factories. 

A test for dissolved oxygen (~,0.1 in the water, reveals the amount 

of oxygen available to satisfy the B.O.D. The absence of oxygen will result in 

anaerobic conditions, with foul smelling water and large quantities of fungi deve- 

loping. Unfortunately the ability of water to hold oxygen in solution is small, 

ranging from 14.6 p.p.m. at 32' F. to 7.6 p.p.m. at 86' F. Therefore, conditions 

are aggravated in polluted streams in summer when bacterial action takes place faster 

and the dissolved oxygen is low. Oxygen contents are sometimes expressed as per 

cent saturation and valies below 40 per cent are considered to be indicative of poor 

quality water. 

High free ammonia contents are indicative of organically enriched 

water and in 1964 were particularly prevalent downstream from the cheese plant at 

Martintown and the milk plant at Glendale. 

I The amount of nitrates and phosphates which enter the river from che- 

I nical fertilizing in agricultural operations is not known but it may be considerable. 
( 'he phosphates which are present are probably largely a residue from cleaning corn- 

( bounds used in cheese and milk plants. 

Analysis for nitrogen in itsvarious forms is a reliable indicator of 

( Presence of pollution in a stream. High values of free ammonia and total 

( jeldahl* are an indication that the stream is freshly polluted, while the presence 
-- 

Ijeldahl values are derived by the conversion of as much organic matter in water 
as possible to ammonia, plus any free arrxnonia in the water. They do not include 
nitrates or nitrites. 
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of nitrates and nitrites indicate that pollution has already occured at some earlier 

stage and hes been almost completely oxidized. In unpolluted waters the amount of 

ammonia and ammonium compounds (chiefly ammonium carbonate) is usually very small. 

From the standpoint of aesthetics, large amounts of suspended solids 

are objectionable, whereas for domestic or industrial purposes dissolved solids are 

objectionable. Neither of these types of solids were considered excessive for sur- 

face waters in the Raisin except perhaps in the immediate vicinity of waste outfalls. 

The following table gives an indication of some of the extreme values 

encountered at sampling points downstream from the major sources of pollution during 

the survey period of 1964: 

TABLE VI 

POLLUTION SAMPLES 

It should be noted that during the 1964 survey streamflow was very 

low and offered little dilution to the pollution load discharged to the stream. 

This serves as an explanation for some of the extreme values noted in the table 

above. 

4. Inspections 

In 1964, all cheese and milk processing plants in the area were in- 

spected by O.W.R.C. and recommendations were made to each one on the proper dispos 

of its wastes. In most ca,es, the recommendation was to employ a system of spray 

rigation for waste disposal, thus making use of these wastes as a fertilizer. In 

some instances, this system was not considered feasible due to the lack of suffici 

available pasture land adjacent to the plant. 
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5-Day B.O.D. 
Dissolved Oxygen 
Total Kjeldahl 
Free Ammonia 
Nitrite 
Nitrate 
Total Phosphorus 
Soluble Phosphorus 
Total Solids 
Suspended Solids 
Dissolved Solids 
Coliform Bacteria per 
100 M1. 
Colour 

Sample 
Results 

310 p.p.m. 
0.5 p.p.m. 
42 p.p.m. 
4.6 p.p.m. 
0.3 p.p.m. 
0.8 p.p.m. 
20.0 p.p.m. 
15.0 p.p.m. 
672 p.p.m. 
101 p.p.m. 
604 p.p.m. 

66,000,000 m.P.n. 

250 Hazen 
Units 

O.W.R.C. 
Objective 

4 P.P.~. 
4 p.p.m. -- -- - - -- -- - - -- -- -- 

2400 m.P.n. 

15 Hazen 
Units 



Measuring the amount of 
Solved oxygen in the water. 

dis- 

I 
Spray irrigation - an effective means of waste disposal [ 

I 



-- 

During the summer of 1965, the O.W,R.C. noted that many improvements 

had been implemented by the cheese factory owners. No evidence of wastes being 

discharged directly to the river was noted except at Lunenburg, where wastes were 

being discharged to the ditch on the north side of the town. This same condition 

was noted in October, 1965, when inspected by a member of our field staff. 

5. Recommendations 

In order to maintain sanitary conditions in the river, more concern 

must be given to the proper and efficient disposal of wastes. 

Cheese and milk processing plants should install adequate spray irri- 

gation facilities for all their industrial wastes and should be encouraged to 

operate and maintain these properly. 

Sanitary landfill operations, if properly controlled, are an effective 

means of waste disposal. In the future, it is recommended that no dumping be 

allowed within 100 feet of any ditch or watercourse. The same regulation should be 

applied to both municipal and private garbage dmps near river banks. 

Septic tanks should overflow into a tile weeping bed and should not 

be allowed to enter any watercourse such as a stream or storm sewer. 

All possible sources of pollution should be kept under continual in- 

spection and persons responsible for polluting watercourses should be made aware of 

Section 27 of the Ontario Water Resources Commission Act which states: 

"Every municipality or person that discharges or deposits ... any material 
of any kind into or in any well, lake, river, pond, spring, stream, reser- 
voir, or other water or watercourse or on any shore or bank thereof or 
into or in any place that may impair the quality of the water of any well, 
lake, river, pond, spring, stream, reservoir, or other water or watercourse 
is guilty of an offense and on surunary conviction is liable to a fine of 
not more than $1,000 or to imprisonment for a term of not more than one 
year, or to both." 

The only other solution to the pollution problem is that of providing 

ilution flow. This method is expensive and schemes to provide any major relief 

y this method cannot be economically justified. The physical controls which would 

e needed to provide dilution flow are discussed in Chapter 8. The removable weirs 

hich are recommended there would be of some help but their effect would be limited 



CHAPTER 6 

PHYSICAL AND REGULATORY CONTROLS 

1. In t roduc t ion  

The Ra i s in  River ,  l i k e  many small r i v e r s  i n  Southern Ontario,  ex- 

per iences  a  period of very low t o  n i l  f low during t h e  summer months and high flows 

and water wastage dur ing t h e  spr ing.  I n  order  t o  ga in  a  more o r  l e s s  s t a b l e  con- 
) 

d i t i o n  on t h e  watercourses,  water must be conserved i n  the  sp r ing  when t h e r e  i s  an 

excess and re leased  l a t e r  when t h e  n a t u r a l  flow i s  d e f i c i e n t .  

There a r e  many important  advantages t o  be gained from good summer 

flows. Streams wi th  extremely low flows and those  which dry  up e n t i r e l y  a r e  a 

h e a l t h  menace t o  t h e  communities through which they pass.  A good flow w i l l  f l u s h  

o u t  t h e  channel and provide a  good environment f o r  f i s h  and w i l d l i f e ,  a s  we l l  a s  a  

source of  water f o r  farms and v i l l a g e s .  I 
I 

With t h e s e  f a c t o r s  i n  mind, a  preliminary i n v e s t i g a t i o n  of the  water- 

shea was undertaken. The purpose of  t h e  survey was t o  f i n d  some means of  a l l e -  

v i a t i n g  low summer f lows and providing f lood p ro tec t ion  during t h e  spr ing.  Four 

types  of  physical  c o n t r o l s  were inves t iga ted :  ( a )  r e s e r v o i r s ,  ( b )  channel improve- 

ments, ( c )  d i v e r s i o n s ,  ( d )  removable weirs .  

2. Reservoirs  

I n  Order t o  j u s t i f y  t h e  high expenditures f o r  r e s e r v o i r s ,  it i s  

u s u a l l y  necessary t o  make them multi-purpose i n  na tu re .  The r e s e r v o i r  must s a t i s f y  

any o r  a l l  of  t h e  following: 

( a )  p r o t e c t  an  a r e a  from f lood ing ,  

( b )  s t o r e  enough sp r ing  runoff  t o  maintain good summer f lows,  

( c )  provide water supply and f i r e  p ro tec t ion  f o r  communities, 

( d )  be usable  a s  a  r e c r e a t i o n  a r e a .  

I n  consider ing s to rage  r e s e r v o i r s  f o r  physical  c o n t r o l  of  water,  two 

l i m i t a t i o n s  must be borne i n  mind. F i r s t ,  t h e  physical  condi t ions  of  t h e  watershed 

must be such t h a t  r e s e r v o i r s  can be constructed of  s u f f i c i e n t  s i z e  t o  s t o r e  f lood 

waters  and maintain enough s to rage  f o r  summer flows. For f lood p ro tec t ion ,  r e se r -  

v o i r s  should be r e l a t i v e l y  c lose  t o  t h e  a r e a  t o  be p ro tec ted  s ince  t h e i r  e f f e c t  

diminishes r a p i d l y  wi th  d i s t ance  upstream from t h e  t r o u b l e  a rea .  Secondly, the  

cos t  of  such r e s e r v o i r s  must be reasonable and l e s s  than t h e  b e n e f i t s  which w i l l  

r e s u l t  from t h e i r  cons t ruc t ion .  



"0" dense weed growth along the South Raisin River is a major obstruction to flow in ,he st&,,, 

Roots and stumps of fallen trees cbg the channel at several places 'long ifs length, 



This small island is located at the downstream end of a bng  flat stretch of river. Ice /omming here 
in the spring causes widespread agricultural flooding upstream Removal of this barrier is recommended. 

Clearing of this channel downstream from the bridge at Martintown would increase the channel capacity 



From an examination of topographic maps, seven poss ib le  s i t e s  were 

l o c a t e d  a long t h e  r i v e r  ( s e e  Figure 7 ) .  These were inspec ted  on s i t e  and l e v e l s  

were taken t o  check t h e  topography of t h e  a r e a s .  Due t o  t h e  f l a t n e s s  of  the  water- 

shed, none o f  t h e  s i t e s  was considered f e a s i b l e  and it was f e l t  t h a t  p ro tec t ion  

could probably be obta ined more economically i n  o t h e r  way,. 

3 .  Channel Improvements 

Preliminary surveys were c a r r i e d  ou t  i n  s e v e r a l  a r e a s  t o  determine 

t h e  degree of  p r o t e c t i o n  t h a t  might be provided by s t r a i g h t e n i n g  and improving t h e  

channel through t h e  p o t e n t i a l  f lood a reas .  A t  p resen t ,  t h e  number o f  i n h a b i t a n t s  t o  

be p ro tec ted  i s  few and t h e  proper ty  values  involved probably would not warrant  t h e  

cons t ruc t ion  o f  any major channel improvements. Consideration should be given t o  

minor channel c l e a r i n g  and dredging a t  var ious  t r o u b l e  s p o t s  such a s  those  shown i n  

t h e  i l l u s t r a t i o n s .  These channel o b s t r u c t i o n s  a r e  conducive t o  i c e  jamming and con- 

sequent f lood ing  and should t h e r e f o r e  be removed. 

4. Diversions 

Since t h e  c r e a t i o n  o f  Lake S t .  Lawrence on t h e  S t .  Lawrence Seaway, 

t h e r e  have been many l o c a l  suggestions f o r  t h e  d ive r s ion  o f  water from t h i s  l a k e  t o  

t h e  Ra i s in  River.  Any such proposal would, of  course,  involve  t h e  i n t e r e s t s  o f  t h e  

Seaway Authori ty and t h e  power commissions involved and would r e q u i r e  permission 

from t h e  I n t e r n a t i o n a l  J o i n t  Commission s ince  Lake S t -  Lawrence i s  i n t e r n a t i o n a l  

water.  

The s t u d i e s  described below d e a l  only  wi th  t h e  engineer ing consid- 

e r a t i o n s  which would be involved i n  t h e s e  suggested d ive r s ions  and c a r r y  no 

impl ica t ion  a s  t o  t h e  p o s s i b i l i t y  o f  t h e i r  acceptance by t h e  va r ious  bodies con- 

cerned. 

( a )  Lunenbura Diversion 

One suggestion has been f o r  t h e  d ive r s ion  of water from t h i s  l a k e  t o  

t h e  Main Ra i s in  River n e a r  Lunenburg. From a s tudy of the  ex ten t  o f  p o l l u t i o n  on 

t h e  r i v e r ,  it was decided t h a t  a d i l u t i o n  flow of approximately 1 5  cubic f e e t  p e r  

second would be needed t o  improve t h e  a e s t h e t i c  and w i l d l i f e  p o t e n t i a l  of the  r i v e r .  

Two schemes were i n v e s t i g a t e d  and a r e  described below. Both schemes 

fol low t h e  same rou te  ac ross  country from t h e  bay a t  Hooplels Creek t o  a point  on 

the  Main Rais in  River about th ree -quar te r s  o f  a mile north-east  o f  Lunenburg ( s e e  

Figure 11) . 
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( 1 )  Open channel scheme 

This  scheme c o n s i s t s  of  a channel 7.8 mi les  long with a grade o f  

0.284 f e e t  pe r  mi le  o r  0.00492 per  cen t .  It would have a bottom width o f  20 f e e t  

and s i d e  s lopes  l 4 : l .  The average depth o f  t h e  c u t  would be approximately 16 f e e t ,  

and wi th  t h e  i n c l u s i o n  o f  berms t o  o f f s e t  bank eros ion would have an average t o p  

width of 60 f e e t .  A t  t h e  he igh t  o f  land south  of Lunenburg, t h e  maximum c u t  would 

be approximately 32 f e e t  deep and 106 f e e t  wide. 

The cross-country d i t c h  would be approximately 2.6 mi les  long and 

would meet t h e  Main Ra i s in  a t  an  e leva t ion  o f  approximately 237.5 f e e t  above sea  

l e v e l .  Since t h e  e x i s t i n g  r i v e r  bed i s  a t  e l e v a t i o n  248.0 and t h e  r i v e r  s lope i s  

only  about 2.0 f e e t  pe r  mi le ,  t h e  r i v e r  bed would need t o  be excavated 10.5 f e e t  a t  

t h e  confluence wi th  t h e  d i t c h ,  and t h e  excavation continued a long t h e  r i v e r  f o r  

another  5.2 mi les  a t  a s lope  of 0.284 f e e t  p e r  mile.  A t  t h e  confluence a drop i n l e t  

would be necessary t o  b r i n g  t h e  flow from upstream do& t o  t h e  new channel l e v e l .  

It i s  es t imated t h a t  t h e  requ i red  excavation f o r  t h i s  scheme would be 

approximately 620,000 cubic yards.  It would a l s o  be necessary  t o  const ruct  t h r e e  

township road c u l v e r t s ,  one major highway c u l v e r t  (Highway 401) and one ra i lway 

cu lve r t  (C .N.R. ) and provide p ro tec t ion  f o r  a gas  p i p e l i n e .  A con t ro l  s t r u c t u r e  

would be required a t  t h e  Lake S t .  Lawrence end t o  r e g u l a t e  t h e  flow. 

A t  an  es t ima te  of 55b  per  cubic yard f o r  excavation, t h i s  p r o j e c t  

would cos t  approximately $800,000 inc lud ing  l and  a c q u i s i t i o n  and bridge construction 

c o s t s .  

( 2 )  Ditch and pumping scheme 

This scheme involves  t h e  cons t ruc t ion  of an open channel from Lake 

S t .  Lawrence t o  a pumphouse on the  south s i d e  of Highway 401. The open channel 

would have a 20-foot bottom width with 1$:1 s i d e  s lopes  and a bottom e leva t ion  of 

237 f e e t  above sea  l e v e l .  

A t  Highway 401, a pump would l i f t  approximately 15  c . f . s .  o r  

8,100,000 g a l l o n s  p e r  day over  the  height  of  land through a 36-inch pressure  

conduit .  The conduit  would be approximately 6,000 f e e t  long,  and would discharge 

i n t o  an o u t l e t  d i t c h .  The o u t l e t  d i t c h  would be two f e e t  deep with 2 : l  s i d e  slope 

and a bottom width of  f i v e  f e e t .  

The es t imated c a p i t a l  ou t l ay  f o r  t h i s  system including land acqui- 

s i t i o n ,  excavation,  p ipe ,  pumping machinery and s t r u c t u r e s  i s  $400,000. The 

est imated annual opera t ing c o s t  i s  $15,000. 

7 8 
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DISTANCE IN MILES 

PROFILE OF PROPOSED DIVERSION 

DIVERSION SCHEME (b) 
(PUMPINO) 

TYPICAL INLET CHANNEL SECTION 

RAISIN RIVER CONSERVATION AUTHORITY 

LUNENBURG DIVERSION 
SCHEMES (a) 8 (b) 

SCALES A S  SHOWN 

CONSERVATlMl 4UTWORITIES BRANU( D..f. L.8n.U. J .~ocP.  198. 

TYPICAL OUTLET CHANNEL SECTION 



SCALE I" = to' 

CROSS -SECTION OF PROPOSED I N L E T  STRUCTURE 

SCALE I" = to' 

RAISIN RIVER CONSERVATION AUTHORITY 

TYPICAL CHANNEL SECTION 
LONG SAULT DIVERSION 

SCALE 1" : 20' SCALES AS SHOWN 
2_ CONsLm*'lON *UTHORITIEs (UANC~ D.D'L E.. R. y. ,, 

,,65 FIG. I2 



PLAN . 

SECTION 6-6 . I 
p- TO SUIT .-d 

1--------- 

. SECTION A-A . 

TYPICAL LOW WEIR 
SCALEL - 4 8 4 I FEET 
WNSERVkTION AUTHORITIES BRANCH- Ogt. E aR.Y - %y - FIG, 13 



*stallation of a low weir downstream from the bridge at Williamstown would 
make this site more attractive for recreotion and fish life. 

This natural rock shelf about one-half mile downstream of MacGillivray Bridge 
would be a suitable location for a low weir. 



It should a l s o  be noted t h a t  any d ive r s ion  a long t h i s  rou te  would 

involve  land o u t s i d e  the  p resen t  l i m i t s  of  t h e  Authori ty.  

( b )  Long S a u l t  Diversion 

I n  o rde r  t o  improve t h e  stream p o t e n t i a l  of t h e  South Ra i s in  River ,  

water  could be d ive r t ed  from Lake S t .  Lawrence t o  t h e  headwaters o f  t h e  South Rais in  

a t  Long S a u l t .  A f low of  10  c . f . s .  would be requ i red  and t h i s  d ive r s ion  would 

invo lve  t h e  cons t ruc t ion  o f  a  smal l  i n l e t  s t r u c t u r e  and a  c u l v e r t  under Highway 2 

a t  Long S a u l t .  

The t o t a l  cos t  of  t h i s  d ive r s ion  would be approximately $15,000. 

A s  w i th  t h e  o t h e r  schemes, any d ive r s ion  of water  under t h i s  scheme 

would r e q u i r e  t h e  permission of  t h e  I n t e r n a t i o n a l  J o i n t  Commission. 

5 .  Removable Weirs 

A s e r i e s  of removable weirs  could be const ructed a t  appropr ia te  spo t s  

along t h e  r i v e r .  These we i r s  would c r e a t e  deeper pools and t h u s ,  genera l ly  improve 

t h e  condi t ions  of t h e  stream f o r  r e c r e a t i o n ,  p o l l u t i o n  abatement and stream l i f e  

development. 

With t h i s  type  of  weir  t h e  s e c t i o n s  a r e  put  i n  p lace  i n  t h e  e a r l y  

summer t o  maintain a  bas in  f o r  swimming, boat ing and f i s h i n g  a s  we l l  a s  conserving 

water  f o r  f i r e  p r o t e c t i o n  and d i l u t i o n  flows.  The s e c t i o n s  a r e  removed i n  t h e  f a l l  

i n  o rde r  not  t o  impede the  high sp r ing  flows.  S i m i l a r l y ,  s e c t i o n s  would be removed 

dur ing any sudden summer storm t h a t  threatened t o  cause f lood ing .  

Some suggested Locations f o r  t h e s e  we i r s  a r e  shown on t h e  watershed 

map (Figure  7 ) .  The c o s t  of  t h e s e  s t r u c t u r e s  v a r i e s  wi th  t h e  he igh t ,  l e n g t h  and 

s o i l  condi t ions  but  i s  genera l ly  i n  t h e  range of $3,000 t o  $10,000. A t y p i c a l  low 

wei r  i s  shown i n  Figure 13. 

It i s  recommended t h a t  t h e  Author i ty  g ive  cons ide ra t ion  t o  t h i s  type  

o f  weir  a s  an a i d  toward t h e  s o l u t i o n  of  i t s  low flow, p o l l u t i o n  abatement and 

r e c r e a t i o n a l  problems. 

6. Leg i s l a t ive  and Regulatory Controls  

I n  t h e  p a s t ,  much l a n d  development h a s  progressed withouti due regard  

t o  t h e  f lood  p o t e n t i a l  of  t h e  ad jacen t  r i v e r s .  Each r i v e r  has  i t s  f lood  p l a i n  o r  

land f looded dur ing pe r iods  o f  high flows. Th i s  l and  belongs t o  t h e  r i v e r  and 

should not  be occupied by man. I n  o rde r  t o  prevent damage and su f fe r ing  due t o  

f loods ,  t h e  use o f  t h e  a r e a s  along t h e  r i v e r  must be a d j u s t e d  t o  work i n  harmony 



r a t h e r  than i n  c o n f l i c t  with t h e  na tu re  of  t h e  f lood  p l a i n .  

One method which can be used t o  make t h i s  adjustment i s  "flood p l a i n  

zoningn. There a r e  two approaches t o  e s t a b l i s h i n g  con t ro l  of t h e  f lood p l a i n  lands:  

F i r s t ,  t h e  Conservation Author i ty ,  under Sect ion 20 of The Conserva- 

t i o n  Author i t i e s  Act, can e s t a b l i s h  regu la t ions :  

"p roh ib i t ing  o r  r e g u l a t i n g  t h e  const ruct ion of any 
bu i ld ing  o r  s t r u c t u r e  i n  o r  on a  pond o r  swamp o r  i n  
any a r e a  below t h e  high-water mark of a  l ake ,  r i v e r ,  
c reek o r  stream; 

p r o h i b i t i n g  o r  r e g u l a t i n g  t h e  p lacing o r  dumping of 
f i l l  of any kind i n  any def ined p a r t  of  t h e  a r e a  over 
which t h e  a u t h o r i t y  has  j u r i s d i c t i o n  i n  which i n  t h e  
opinion o f  t h e  a u t h o r i t y  t h e  c o n t r o l  of  f looding o r  
p o l l u t i o n  o r  t h e  conservat ion of land may be a f f e c t e d  
by t h e  p lac ing  o r  dumping of  f i l l  ." 
Second, t h e  Authori ty can s o l i c i t  t h e  co-operation of  a l l  t h e  member 

munic ipa l i t i e s  t o  pass ,  under Sec t ion  30 of  The plahning Act, by-laws des ignat ing 

flood p l a i n  l ands  and r e s t r i c t i n g  t h e  use of t h e s e  lands .  

Although development has  been slow within  most of  t h e  watershed, now 

i s  t h e  time t h a t  cons ide ra t ion  should be given t o  the  zoning of f lood p l a i n  land.  

It i s  b e t t e r  t o  prevent r e s i d e n t i a l  and i n d u s t r i a l  development i n  the  f lood p l a i n  

than t o  be faced wi th  t h e  t a s k  of clean-up, r e p a i r  and f u t u r e  protect ion of f lood 

p l a i n  developments. 

A t  t h e  present  t ime,  it i s  f e l t  t h a t  the  only a r e a  i n  need of  

immediate f lood p l a i n  zoning i s  t h a t  land along t h e  South Rais in  River between 

Brookdale Avenue and t h e  r i v e r  c u l v e r t  a t  Highway 401 i n  t h e  C i t y  of Cornwall. 

Since no streamflow records  a r e  a v a i l a b l e  f o r  t h i s  region,  t h e  expected f lood flow 

was est imated from a  s tudy of t h e  drainage bas in  hydrology. This i n v e s t i g a t i o n  gave 

a  f low r a t e  of  3,200 cubic f e e t  p e r  second and, considering t h i s  flow f i g u r e ,  t h e  

f lood  p l a i n  was o u t l i n e d  a s  shown i n  Figure 14.  This a r e a  should be r e s t r i c t e d  t o  

r e c r e a t i o n  and a g r i c u l t u r a l  uses  only.  

I n  t h e  near  f u t u r e ,  and before  any f u r t h e r  development i s  allowed, 

t h e  f lood p l a i n  should be ou t l ined  f o r  a l l  a r e a s  wi thin  t h e  Ci ty  of  Cornwall. As 

t h e  need a r i s e s ,  o t h e r  a r e a s  throughout t h e  watershed should a l s o  be examined 

c l o s e l y  before  any development a long t h e  r i v e r  i s  allowed. 
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CHAPTER 9 

PONDS 

1. Value of Farm Ponds 

Most farms i n  South-eastern Ontario would b e n e f i t  g r e a t l y  from an 

i n c r e a s e  i n  t h e i r  water supply. Many i n  f a c t  s u f f e r  each year  because they a r e  

s u b j e c t  t o  a c t u a l  water shor tages .  I 
Today, with increased use of water f o r  i r r i g a t i o n ,  spraying,  l i v e -  

s t o c k  and domestic u s e s ,  supp l ies  once s a t i s f a c t o r y  a r e  proving inadequate o r  

a c t u a l l y  diminishing.  Changes i n  land use have promoted rap id  su r face  runoff; 

vege ta t ion  and f o r e s t  cover a r e a s  which once induced i n f i l t r a t i o n  and i n h i b i t e d  run- 

o f f  have been reduced; many swamps and low a r e a s  which were p a r t i c u l a r l y  valuable  i n  

r e t a i n i n g  water have been drained.  This general  l o s s  of i n f i l t r a t i o n  has r e s u l t e d  

i n  high streamflows i n  t h e  sp r ing  and a t  periods of excessive r a i n f a l l ,  with an 

inadequate supply through t h e  r e s t  of t h e  year.  

The average annual p r e c i p i t a t i o n  over t h e  Rais in  River watershed i s  

more t h a n  37 inches.  This would provide an ample amount of water f o r  farming needs 

i f  t h e  p r e c i p i t a t i o n  could be s t o r e d  i n  periods of excess t o  provide a supply when 

l it i s  needed l a t e r  i n  t h e  year. 

I The most d i r e c t  way i n  which t h e  ind iv idua l  farmer can help  t o  over- 

I come h i s  own seasonal  def ic iency of water and, a t  t h e  same t ime ,  he lp  i n  regu la t ing  

\ streamflow, is by cons t ruc t ing  a pond on h i s  farm. 

The bas ic  purpose of most farm ponds i s  t o  provide water t o  meet t h e  

needs of l i v e s t o c k  and domestic consumption. These a r e  by no means t h e  only bene- 

f i t s  t o  be gained. The pond provides a ready source of water f o r  f i r e  p ro tec t ion  

and f o r  i r r i g a t i o n ,  as wel l  a s  rec rea t ion  f a c i l i t i e s  and a e s t h e t i c  values.  Swimming, 

1 s k a t i n g ,  f i s h i n g  and even boating can be made poss ible  f o r  t h e  farmer and h i s  family  

I by a proper ly  constructed and managed farm pond. Also, with a l i t t l e  landscaping,  

a pond can be a most a t t r a c t i v e  and pleas ing add i t ion  t o  t h e  farm community. 

I The cons t ruc t ion  of a small pond can y i e l d  another  benef i t  by es tab-  

I 
. i sh ing  a s u i t a b l e  h a b i t a t  f o r  w i l d l i f e .  Tree and shrub growth along i t s  banks w i l l  

lrov5.de s h e l t e r  f o r  b i r d s ,  animals and f i s h ,  which a r e  valuable  i n  t h e  c o n t r o l  of 

n s e c t s ,  provide game f o r  hunting and f i s h i n g  and a r e  d e s i r a b l e  simply because t h e i r  

I resence does much t o  add i n t e r e s t  t o  t h e  countryside.  

I It must be r e a l i z e d  t h a t  a s i n g l e  pond cannot be adapted t o  serve  a l l  

i rposes.  The need of water f o r  i r r i g a t i o n ,  f o r  example, may make even a l a r g e  pond 



u n f i t  f o r  f i s h  and reduce i t s  r e c r e a t i o n a l  p o s s i b i l i t i e s .  One must, t h e r e f o r e ,  

decide  f o r  what purpose t h e  pond is needed and design it with t h i s  idea  i n  mind. 

2 .  Tvpes of Farm Ponds 

There a r e  four  main types  of ponds i n  common u s e ,  c l a s s i f i e d  accord- 

i n g  t o  t h e  source of t h e i r  water supply. 

( a )  Dugout Ponds 

This type  of pond inc ludes  those  i n  which s to rage  is  provided by 

excavating below t h e  n a t u r a l  l e v e l .  They a r e  b e s t  located i n  a low depress ional  

a r e a  wi th  a high water t a b l e ,  f o r  t h e i r  main supply i s  from ground water. They a r e  

a l s o  suppl ied  by s u r f a c e  runoff .  

A pond of  t h i s  type has  t h e  advantage of being very cheap t o  con- 

s t r u c t  and requ i r ing  no designed o u t l e t .  However, with no flow through t h e  pond, 

t h e  water grows s tagnant  a f t e r  some time and,  un less  very l a r g e ,  is not s u i t a b l e  
J 

f o r  t h e  keeping of f i s h .  A s  mentioned, such a pond depends on a high wa te r ' t ab le  

and i f  t h e  water l e v e l  f a l l s  below t h e  bottom of t h e  pond, it w i l l  d ry  up. 

( b )  Spring-Fed o r  Runoff Ponds 

The primary requirement f o r  these  types  of ponds i s  a supply of water 

from a sp r ing  o r  from i n t e r m i t t e n t  runoff  from a smal l ,  well-defined watershed. 

This pond i s  then most s u i t a b l e  a t  t h e  o u t l e t  of a small  v a l l e y  o r  

draw o r  a t  t h e  f o o t  of a r i s e  from which sp r ings  i s s u e .  A s to rage  volume is  c rea ted  

by cons t ruc t ing  an e a r t h  dam or .by  a combination of excavating and damming. 

Where a constant  supply of water is passing i n t o  t h e  pond, it is  

necessary t o  have a mechanical sp i l lway  a s  wel l  a s  some s o r t  of grassed waterway o r  

emergency spi l lway t o  prevent damage from excessive f looding.  

( c )  Bv-Pass Ponds 

This type  of pond i s  const ructed adjacent  t o  a stream and it i s  

maintained by d i v e r t i n g  water through a pipe o r  d i t c h  from t h e  stream t o  t h e  pond. 

Excess water i s  allowed t o  r e t u r n  t o  t h e  stream a f t e r  passing through t h e  pond. 

The by-pass pond has  t h e  advantage of a f low of f r e s h  water without 

i n t e r f e r i n g  d i r e c t l y  with t h e  n a t u r a l  f low of t h e  stream. A t  per iods  of high flow, 

t h e  water is allowed t o  go down t h e  o r i g i n a l  channel and t h u s  prevent damage t o  t h e  

pond by s i l t i n g  o r  by wasp )u t .  

This i s  an inexpensive pond t o  bui ld  and should be a t t r a c t i v e  t o  a 

farmer who has  a smal l  permanent creek on h i s  property.  
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A pond excavated by the use of blasting 
techniques. 

- - -- ~- - 

, .. 

A dug-out pond suitable for irrigation, 
fire Protection and other farm purposes. 

Runoff pond under construction. 
Located close to  farm buildings, 
this is ideal for fire protection and 
properly finished and maintained 
will be a valuable asset to the 



Impounded pond. This attractive 
pond is formed by a small con- 
crete dam (not shown in the pic- 
ture) crossing a permanent stream 
which is fed by springs in the dis- 
tant hills. 

BY-P~SS pond. A well managed 
pond is an asset to any farm This 
pond is fed from a small stream at 
the far-side of the pond. 

Abandoned quar, north-east of Cornwall. This water should be tested to determine whether or not ;I 
would support fish life. The area could be developed for recreation. 



( d )  Im~ounded Ponds 

When a smal l  dam is  placed ac ross  a permanent watercourse,  a  pond 

w i l l  be formed. The dam may be a permanent s t r u c t u r e  r e q u i r i n g  c a r e f u l  des ign t o  

prevent f a i l u r e  during high f lows,  o r  a temporary s t r u c t u r e ,  placed on ly  a f t e r  t h e  

s p r i n g  f r e s h e t ,  t o  maintain a summer pool. This  temporary s t r u c t u r e  can a l s o  be 

taken out a t  per iods  of high summer flow. 

The des ign and cons t ruc t ion  of ponds of t h i s  type  w i l l  u s u a l l y  neces- 

s i t a t e  c a r e f u l  planning and be more c o s t l y .  Such ponds a r e  t h e r e f o r e  u s u a l l y  

maintained a s  community p r o j e c t s  r a t h e r  than  a s  farm ponds. 

3 .  Quarries and Gravel P i t s  

Of 51 q u a r r i e s  and g r a v e l  p i t s  which were examined dur ing t h e  survey,  

1 8  were found t o  have water i n  them which remained dur ing t h e  summer. It is  e s t i -  I 
mated t h a t  t h e r e  a r e  about 20 o t h e r  g r a v e l  p i t s  which were not examined. Four of 

t h e  p i t s  which were examined and had water  i n  them a r e  s t i l l  i n  use  and probably 

would not support  f i s h  l i f e .  Of t h e  remainder, f i v e  have water of depth g r e a t e r  

than  f i v e  f e e t .  Of t h e s e  t h e  most important  one f o r  p o s s i b l e  use f o r  f i s h  l i f e  i s  

t h e  one north-west of Cornwall Centre. This pond is  about 10  a c r e s  i n  ex ten t .  It 

is a r e l a t i v e l y  new pond from which m a t e r i a l  was removed f o r  t h e  cons t ruc t ion  of t h e  

S t .  Lawrence Seaway. There is a l s o  a good pond i n  t h e  g r a v e l  p i t s  nor th  of 

Martintown. Others w i l l  no doubt be excavated i n  t h e  near  f u t u r e .  These should be 

watched c l o s e l y  a s  they  may wel l  produce a d d i t i o n a l  good h a b i t a t  f o r  f i s h  o r  wild- 

l i f e .  It i s  recommended t h a t  t h e  Conservation Author i ty  should make arrangements t o  

acquire  t h e  pond north-west of Cornwall Centre,  have it t e s t e d  and perhaps stocked 

experimentally.  Some of t h e  o t h e r  ponds could be acquired and developed f o r  wild- 

l i f e .  Severa l  a r e  a l ready  i n  good cond i t ion  f o r  wildfowl. 

4.  Management of Ponds 

( a )  General 

The success  of a farm pond does not  depend on ly  on c a r e f u l  planning 

and cons t ruc t ion .  Perhaps t h e  more important  p a r t  comes a f t e r ,  f o r  on ly  with good 

management can one be assured of ob ta in ing  f u l l  b e n e f i t s  from t h e  investment.  

F i r s t l y ,  r i g h t  a f t e r  cons t ruc t ion ,  t h e  pond a r e a  should be fenced t o  

p r o t e c t  it from l ives tock .  Farm animals w i l l  f o u l  t h e  water  and break down t h e  

banks of t h e  pond, s p o i l i n g  i ts appearance and making it u n f i t  f o r  o t h e r  uses .  If 

t h e  water is  t o  be used f o r  l i v e s t o c k ,  a s e p a r a t e  water ing t rough should be 



constructed ou t s ide  t h e  fence by pipe f low from t h e  pond. 

To o b t a i n  a good supply of domestic water f r o m t h e  pond, a shallow 

wel l  can be const ructed near  t h e  pond. The in tervening e a r t h  a c t s  a s  a n a t u r a l  

f i l t e r  t o  pur i fy  t h e  water. 

The pond should not be loca ted  where it w i l l  receive  ground seepage 

from a barnyard o r  from domestic s a n i t a r y  f a c i l i t i e s .  

Growth of g r a s s  and shrubbery should be promoted about t h e  margin of 

. t h e  pond. Vegetation w i l l  improve its appearance and a l s o  s t a b i l i z e  t h e  s lopes .  

It is genera l ly  good p r a c t i c e  t o  have separa te  ponds devoted t o  wild- 

l i f e  and f i s h  and t o  c o n t r o l  t h e  aquat ic  p l a n t s  i n  a f i s h  pond. 

I n  managing warm water ponds f o r  f i s h  t h e  following points  should be 

kept i n  mind. 

( 1 )  A minimum depth  of 12 f e e t  over  a t  l e a s t  25 per cent of 
t h e  pond should be planned t o  avoid excespive winter k i l l ,  
probably t h e  c r i t i c a l  f a c t o r  i n  f i s h  su rv iva l  i n  farm I 

ponds i n  Ontario. 

( 2 )  I f  suckers ,  c a r p  o r  l a r g e  numbers of minnows a r e  already 
present i n  t h e  pond, it is u s u a l l y  bes t  t o  des t roy a l l  
f i s h  i n  t h e  pond before stocking.  

( 3 )  Since many of t h e  species  commonly recommended f o r  in t ro -  
duct ion grow very  slowly i n  Ontario waters ,  research t o  
determine t h e  most s a t i s f a c t o r y  spec ies  w i l l  be needed. 
New ponds and those  i n  which t h e  previous f i s h  have 
been destroyed might be stocked experimentally with a 
combination of largemouth bass and t h e  fa thead minnow, 
which occurs i n  t h e  watershed a l ready.  

The f e r t i l i z i n g  of ponds f o r  t h e  increased growth of plankton ( t h e  

smal ler  aquat ic  i n v e r t e b r a t e s )  t o  provide food f o r  f i s h  should be approached with 

caution.  Those considering t h e  f e r t i l i z i n g  of ponds should apply t o  t h e  d i s t r i c t  

b i o l o g i s t  a t  Kemptville f o r  advice.  

Aquatic p lan t s  have var ious  e f f e c t s  i n  ponds. They provide cover f o r  

t h e  young of every spec ies ,  and they may be e s s e n t i a l  f o r  t h e  spawning of some 

species .  I n  low d e n s i t i e s  t h e y  may encourage t h e  development of inver tebra te  foods 

f o r  f i s h .  A blanket of Muskgrass, Chara s p . ,  (one of t h e  a lgae)  over most of t h e  

pond bottom may maintain an important cool h a b i t a t  i n  t h e  water i n  hot weather. 

I However, t h e  mer i t s  of aqua t ic  vegeta t ion may be overshadowed by more important 

disadvantages. L i t t l e  o r  no photosynthesis t akes  place beneath a l a y e r  of i c e  o r  

snow. Plant decay w i l l  reduce t h e  oxygen content  of t h e  water and t h i s ,  with t h e  

r e s u l t a n t  l i b e r a t i o n  of carbon dioxide ,  ammonia and hydrogen s u l p h i t e ,  may k i l l  a l l  

o r  pa r t  of t h e  f i s h  population.  If t h e r e  is a p a r t i a l  k i l l ,  it is t h e  game f i s h  

( a p a r t  from pike)  which w i l l  s u f f e r  most s i n c e  they  have higher water q u a l i t y  



requirements . 
Rela t ive ly  shallow ponds a r e  more suscep t ib le  t o  invasion by p l a n t s ,  

and t o  remain s u i t a b l e  t h e y  should be kept reasonably f ree  of weeds. The presence 

of higher aqua t ic  p l a n t s  i n  l a r g e  q u a n t i t i e s  s i g n i f i c a n t l y  decreases  production of 

phyto and r o t i f e r  plankton.*' The b a s i s  of a modern f i s h  ~aanagement program is  

adequate production of plankton anti bottom fauna,  with Proper c o n t r o l  of a lgae  and 

t h e  submersed and emergent p lan t s .  

( b )  Control of Aauatic P lan t s  i n  Ponds 

Considerable research has  been c a r r i e d  ou t  by t h e  Ontario Water 

Resources Commission i n  t h e  con t ro l  of a lgae ,  p a r t i c u l a r l y  Cladophora , i n  Ontario. 

The Metropoli tan Toronto and Region Conservation Authority has a l s o  c a r r i e d  out  

extensive  research i n  t h e  con t ro l  of a l g a e ,  t h e  f lowering submersed vegeta t ion and I 
emergent vegeta t ion.  I 

Blooms of a lgae  on t h e  su r face  of ponds a r e  not u s u a l l y  a problem i n  

Ontario. Algae i n  ponds a r e  o f t e n  present only f o r  a shor t  t ime and w i l l  d isappear  

i n  a month o r  so. It is recommended t h a t  t h e  s a f e s t  method of g e t t i n g  r i d  of a lgae  

i s  t o  t r e a t  t h e  pond wi th  a concentra t ion of one p a r t  per m i l l i o n  of copper sulphate  

which should be dissolved i n  water and d i s t r i b u t e d  uniformly over t h e  pond. If 

t h e r e  i s  no s i g n  of d i s i n t e g r a t i o n  o r  change i n  colour  of t h e  a l g a e ,  then a second 

dosage of one par t  per mi l l ion  should be given i n  t h r e e  o r  f o u r  days,  and i f  t h i s  is 

not successful  a t h i r d  dosage should be given of t h e  same concentra t ion t h r e e  o r  

f o u r  days l a t e r .  Under no circumstances should t h r e e  p a r t s  p e r  m i l l i o n  of copper 

su lpha te  be appl ied i n  a s i n g l e  app l ica t ion .  

The con t ro l  of o t h e r  submersed vege ta t ion  is a more d i f f i c u l t  

problem. A few years  ago t h e r e  were very few aquat ic  he rb ic ides  ava i l ab le .  Sodium 

a r s e n i t e  should not be used f o r  t h i s  purpose, a s  it is  dangerous from t h e  point  of 

view of public hea l th .  Safe r  compounds a r e  now ava i lab le .  Endothal, S i lvex ,  Fenac, 

2-4-D, Diquat, Paraquat, Simazine and Atrazine  provide a wide s e l e c t i o n  f o r  c o n t r o l  

of most submersed weeds i n  farm ponds. New compounds a r e  now f requen t ly  appearing 

on t h e  market. They should be used s t r i c t l y  according t o  t h e  d i r e c t i o n s  on t h e  

Labels, and never i n  g r e a t e r  concentra t ions .  Tes t s  with S i lvex  c a r r i e d  out  by 

Zowellt a t  t h e  r a t e  of two p a r t s  per mi l l ion  gave complete con t ro l  of Potamoaeton 

Hasler, E.D. and Jones, E. Demonstration of Antagonism of Large Aquatic P lan t s  
on Algae and Rot i fers .  Ecology, 30 (3  I,, 1949. 



and Lemna and p a r t i a l  c o n t r o l  of many o t h e r  aquat ic  p l a n t s  i n  farm ponds. S i lvex  

a l s o  con t ro l l ed  t h e  a l g a e  Hydrodictvon and Svironvra i n  t h e s e  t e s t s ,  but it did  not  

c o n t r o l  Chara. S i lvex  i n  t h e  concentra t ions  mentioned had l i t t l e  e f f e c t  on t h e  

zooplankton. 

Of t h e  emergent vege ta t ion ,  C a t t a i l s  and most o t h e r  spec ies  can be 

k i l l e d  wi th  Dalaphon a t  r a t e s  of 10  t o  15  pounds per  ac re .  

It should be remembered t h a t  i f  t h e r e  is  any plan t o  t r e a t  aquat ic  

vege ta t ion  with chemical he rb ic ide  and t h e  t r e a t e d  water f lows i n t o  any o t h e r  

p r i v a t e l y  owned o r  public waters ,  it i s  abso lu te ly  necessary t o  r ece ive  a permit 

from t h e  Ontario Water Resources Commission. 

If t h e r e  i s  doubt a s  t o  what t h e  spec ies  of weeds a r e  and how they  

may be c o n t r o l l e d ,  a f a i r  sample of t h e  weeds should be placed i n  a quar t  s e a l e r  

which conta ins  a f i v e  per  cent  s o l u t i o n  of formaldehyde, and t h e  s e a l e r  should be 
I s e n t  t o  t h e  Ontario Water Resources Commission, Toronto. The Ontario Water , 

Resources Commission can provide information a s  t o  where t h e  recommended products 

can be obtained i n  Ontario.  

5. Information and Assistance 

Information on t h e  va r ious  types  of ponds is  given i n  Publication No. 

515, nConstruction and Management of Farm Ponds i n  OntarioT1, Ontario Department of 

Agricul ture .  

A cons t ruc t ion  subsidy of 50 per  cen t  up t o  a maximum of $500 f o r  

ea@ pond i s  a v a i l a b l e  from t h e  Province of Ontario.  Technical and f i n a n c i a l  

a s s i s t a n c e  i s  a v a i l a b l e  through t h e  l o c a l  o f f i c e s  of t h e  Ontario Department of 

Agr icu l tu re ,  

It i s  recommended t h a t  t h e  Authori ty encourage t h e  use  of farm ponds 

a s  a means of water conservation.  
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CHAPTER 10 

WATER FOR REXREATION AND FISHING 

1. Present Recreation F a c i l i t i e s  

Since t h e  development o f  t h e  S t .  Lawrence Seaway system, many parks 

and campsites have been developed along t h e  S t .  Lawrence River. Two of t h e  l a r g e r  

s i t e s  i n  and around t h i s  a rea  a r e  Long Sau l t  Parkway south of t h e  town of Long 

S a u l t ,  and Charlottenburgh Park i n  Lot 3 ,  Concession I, Charlottenburgh Township. 

These s i t e s  provide swimming, boating,  camping and many o t h e r  

r e c r e a t i o n a l  f a c i l i t i e s .  Many t o u r i s t s  a r e  a t t r a c t e d  t o  t h e  a r e a  and o f ten  t h e  

parks  a r e  crowded by midsummer. Although very wel l  kept ,  these  parks s u f f e r  from 

a i r  and water po l lu t ion .  Foul odours from t h e  paper m i l l  a t  Cornwall a r e  of ten 

c a r r i e d  i n t o  these  a r e a s  making it unpleasant f o r  campers, and fish caught i n  t h e  

a r e a  a r e  repor ted t o  t a s t e  o f  o i l  discharged from passing ships .  High coliform 

counts i n  t h e  water a t  t h e s e  parks have been repor ted severa l  t imes i n  t h e  p a s t  

f i v e  years .  

2. Poss ible  Future F a c i l i t i e s  

No major p o t e n t i a l  r ec rea t ion  a r e a  e x i s t s  wi th in  t h e  watershed, but 

s e v e r a l  small  s i t e s  could be developed i n  conjunction with low removable we i r s  on 

t h e  r i v e r .  Some poss ible  weir  s i t e s  a r e  i n d i c a t e d  on t h e  watershed map (Figure  7) .  

A t  Martintown and Williamstovm community ponds could be developed 

t o  serve not  only  a s  rec rea t ion  s i t e s ,  but  a s  a good source of water supply f o r  
I 
I 

community f i r e  p ro tec t ion .  

On t h e  South Raisin River,  immediately downstream of  t h e  Canadian 

P a c i f i c  Railway cross ing near  Glendale, t h e r e  i s  a good a r e a  f o r  development of a 

p icn ic  ground and campsite. This s i t e  has  many l a r g e  t r e e s  and a t  present  i s  used 

mainly a s  pas tu re  land.  Easy access  i s  provided by t h e  South Branch Road and t h e  

a r e a  on t h e  south s i d e  of t h e  r i v e r  could be made access ib le  by a low ford .  The 

r i v e r  through t h i s  reach has  a g e n t l e  s lope and could be deepened and enhanced by 

i n s t a l l a t i o n  o f  a low weir. Tree screens  could be es tab l i shed  t o  rep lace  t h e  haw- 

thorns ,  t h e  stream could be stocked with f i s h ,  and the  s i t e  could be used t o  

demonstrate var ious  types  o f  conservation p r a c t i c e s .  

Besides providing r e c r e a t i o n  f a c i l i t i e s  f o r  the l o c a l  people,  these  

a r e a s  would a t t r a c t  t o u r i s t s  and t h u s  a i d  an otherwise lagging l o c a l  economy. 



3 .  Water and Fishinq 

The only  aspec t  o f  f i s h  and w i l d l i f e  t h a t  was examined dur ing t h e  

course of  t h e  survey was t h e  condi t ion of  t h e  var ious  branches o f  t h e  Ra i s in  River 

a s  a h a b i t a t  f o r  f i s h .  Examination o f  t h e  q u a l i t y  of  t h e  water  so  f a r  a s  p o l l u t i o n  

i s  concerned was c a r r i e d  o u t  and t h e  r e s u l t s  of  t h a t  survey ( c h i e f l y  o f  t h e  

Biochemical Oxygen Demand) a r e  d iscussed elsewhere i n  t h i s  r e p o r t .  

The main stream of  t h e  Rais in  River received some water from t h e  

nor th-eas tern  end of  t h e  pea t  bog which l i e s  e a s t  of  Newington. I n  i t s  upper 1 4  

mi les  it i s  a stream with  a low grad ien t  of  l e s s  than four  f e e t  pe r  mile. I n  t h i s  

s e c t i o n  it has  a s tony bottom and cat ta i l -covered banks. Between t h i s  s e c t i o n  and 

Martintown t h e  stream appears  t o  conta in  a much l a r g e r  volume o f  water than e i t h e r  

t h e  nor th  branch o r  t h e  south  branch, al though t h e r e  i s  very l i t t l e  flow. From 

Martintown downstream t h e  r i v e r  widens t o  a n  average wiqth of 35 - 40 f e e t ,  
I 

meandering, wi th  occas ional  r a p i d s ,  through t h e  f l a t  countryside towards 

Williamstown,  where it flows over  f l a t  exposed s t r e t c h e s  of  l imestone.  

The south branch not only  d i f f e r s  from t h e  o t h e r  two branches i n  

having a very muddy bottom, bu t  it i s  a l s o  overgrown with sedges,  c a t t a i l s ,  water 

l i l i e s  and o t h e r  aqua t i c  p l a n t s .  There a r e ,  however, a few open s t r e t c h e s .  
/ 

4. Methods o f  Survey 

The procedure here  adopted followed c l o s e l y  t h a t  used i n  previous 

surveys made by t h e  Conservation Author i t i e s  Branch i n  o t h e r  r i v e r  systems. The 

t h r e e  branches of  t h e  r i v e r  and t h e i r  t r i b u t a r i e s  were examined a t  " s t a t ionsw from 

one mile t o  seven, o r  e i g h t  mi les  a p a r t  on each stream course.  The eros ion,  

vegeta t ion,  temperature and type of bottom were l i s t e d  f o r  each s t a t i o n .  Wherever 

poss ib le ,  t h e  volume of  f low was a l s o  ca lcu la ted .  A t  a l l  s u i t a b l e  s t a t i o n s ,  

c o l l e c t i o n s  of  t h e  aqua t i c  i n s e c t s  and o t h e r  i n v e r t e b r a t e s  were made and, a t  many 

s t a t i o n s ,  c o l l e c t i o n s  of f i s h  were a l s o  made. The c o l l e c t i o n s  were c l a s s i f i e d  and 

used i n  zoning t h e  var ious  s e c t i o n s  of  t h e  r i v e r .  The nymphs o f  c e r t a i n  spec ies  

of i n s e c t s  a r e  confined t o  waters  which remain cold and u s u a l l y  c l e a r  i n  summer, 

such a s  waters  s u i t a b l e  f o r  brook t r o u t  o r  brown t r o u t .  Cer ta in  spec ies  of  the  

genus Bae t i s  of t h e  mayflies a r e  the  most u s e f u l  f o r  t h i s  purpose. Other spec ies  

of var ious  genera of  c a d d i s f l i e s ,  i n  p a r t i c u l a r  t h e  genus Hydropsyche, a r e  

i n d i c a t o r s  of  p.ermanent flow o r  of high maximum summer water temperatures.  



The South Raisin River approximately one mile upstream from Glendale A low level weir near this location would 
enhance the stream and make the area suitable for recreational development. 



The present  c r i t e r i a  were developed from i n t e n s i v e  resea rch  c a r r i e d  

o u t  by D r .  F. P. Ide  of t h e  Department of Zoology, Univers i ty  o f  Toronto.* 

The r i v e r  and i t s  t r i b u t a r i e s  were examined a t  83 s t a t i o n s .  A t  55 

s t a t i o n s  t h e r e  was no flow a t  a l l .  A t  24 of t h e s e  t h e  stream bed was completely 

d r y  and a t  31 t h e r e  were only s tanding pools.  A t  28 s t a t l o n s  t h e r e  was evidence of 

flow, but t h e  streams a t  many o f  these  probably d r i e d  t o  s tanding pools l a t e r  i n  t h e  

summer. 

The accompanying drawing, ttPermanence o f  Flown, shows i n  a general  

way which a r e a s  i n  t h e  watershed have permanent flow i n  an average summer and which 

streams dry up completely o r  t o  s tanding pools.  A l l  of t h e  water  i s  r e l a t i v e l y  

warm i n  summer with a s i n g l e  exception.  A t  t h i s  except ional  s t a t i o n  nymphs o f  t h e  

spec ies  Bae t i s  vagans (a  mayfly) were found. These a r e  normally exce l l en t  

i n d i c a t o r s  of water s u i t a b l e  f o r  brook t r o u t  o r  brown t r o u t ,  so f a r  a s  temperature 

i s  concerned. This small  stream i s  ind ica ted  on t h e  accompanying drawing, 

"Permanence o f  Flown. The stream had a temperature of 620 F. a t  t h e  time of  t h e  

survey, i n  midsummer. However, i t s  volume of f low was l e s s  than  one t e n t h  o f  a 

cubic f o o t  pe r  second and it appeared t o  dry  up t o  s tanding pools  lower down i ts  

course.  No t r o u t  were found i n  t h e  stream, which, however, contained a t  l e a s t  seven 

spec ies  of f i s h .  Those caught included t h e  following: 

white sucker mud minnow 
creek chub brown bullhead 
common sh iner  Johnny d a r t e r  
bluntnose minnow 

I n  view of t h e  abundance of these  spec ies ,  some of which a r e  not  

u s u a l l y  assoc ia ted  with t r o u t  waters,  it can hardly  be recommended a s  a s u i t a b l e  

stream i n  which t o  in t roduce t r o u t .  

The o rder  and names i n  t h e  accompanying l i s t  of f i s h  spec ies  follow 

those  of S c o t t  and Cr0ssman.t 

* Ide ,  F.P. The Ef fec t  o f  Temperature on t h e  D i s t r i b u t i o n  of the  Mayfly Fauna of 
a Stream: Universi ty o f  Toronto S tud ies ,  Biology 39, Ontario F i s h e r i e s  
Research Laboratory Publ icat ion 50, 1935. I d e ,  F.P. Q u a n t i t a t i v e  Determination 
of t h e  I n s e c t  Fauna o f  Rapid Water, Univers i ty  o f  Toronto Studies ,  Biology 47, 
Ontario F i s h e r i e s  Research Laboratory Publ icat ion 59, 1940. 

t S c o t t ,  W.B. and Crossman, E. J. A L i s t  o f  Ontario Fishes ,  Department o f  Fishes ,  
L i fe  Sciences Division,  Royal Ontario Museum, Toronto, 1961. 



FISH DISTRIBUTION 

The following 21 spec ies  of f i s h  were found i n  the  r i v e r  during t h e  

course of  t h e  survey. 

S c i e n t i f i c  Name 

Esocidae - pikes  

Esox l u c i u s  

Umbridae - mudminnows 

. Umbra l i m i  

Catostomidae - suckers 

Catostomus commersoni 

Hypenteliwn n ig r i cans  

Cyprinidae - minnows 

Couesius plumbeus 

Margariscus margari ta 

Notemigonus crysoleucas 

Notropi s cornutus 

P f r i l l e  neogaea 

Pimephales no ta tus  

Semotilus atromaculatus 

I c t a l u r i d a e  - c a t f i s h e s  

I c t a l u r u s  nebulosus 

Cyprinodontidae - k i l l i f i s h e s  

Fundulus diaphanus 

Centrarchidae - sunf ishes  -- 
Ambloplites r u p e s t r i s  

Lepomis gibbosus 

Micropterus dolomieui 

Percidae - perches 

Etheostoma caeruleum 

Etheostoma f l a b e l l a r e  

Etheostoma nigrum 

Percina caprodes 

Gasteros te idae  - s t i ck lebacks  -- 
Eucalia inconstans  

Common Name 

nor thern  pike  

c e n t r a l  mudminnow 

whi te  sucker 

nor thern  hog sucker 

l a k e  chub 
J 

nor thern  p e a r l  dace 

golden s h i n e r  

common sh ine r  

f i n e s c a l e  dace 

bluntnose minnow 

creek chub 

brown bullhead 

banded k i l l i f i s h  

rock bass  

pumpkinseed 

smallmouth bass  

rainbow d a r t e r  

f a n t a i l  d a r t e r  , 

Johnny d a r t e r  

logperch 

brook s t i ck leback  

No. of  S t a t i o n s  
Where Collected 

2 







small  numbers i n  t h e  s e c t i o n s  of t h e  r i v e r  o t h e r  than t h e  a r e a  near  t h e  mouth where 

they were caught i n  t r a p  n e t s .  Seining with n e t s  of mesh no l a r g e r  than a  q u a r t e r  

o f  an inch u s u a l l y  catches  l a r g e  numbers of young f i s h  p a r t i c u l a r l y  s i n c e  t h e  

populat ions  of young f i s h  a r e  enormously g r e a t e r  than those  of l a r g e r  f i s h  such a s  

would be caught i n  t r a p  n e t s .  However, t h e r e  i s  one point  which should be taken 

i n t o  considerat ion.  The species  of f i s h  caught by t h e  Department o f  Lands and 

F o r e s t s ,  with t h e  poss ib le  exception of t h e  black c rapp ie ,  a r e  commonly found i n  

To t h i s  l is t  must be added ca rp  (Cyvrinus carpi01 , which were seen 

a t  t h e  e f f l u e n t  of t h e  Kraf t  milk-processing p l a n t  a t  Glendale. Carp may be i n  

many o t h e r  s t r e t c h e s  of t h e  r i v e r .  They a r e  a c t i v e  and resourcefu l  and a r e  o f ten  

missed i n  minnow se ine  c o l l e c t i o n s  even when t h e y  a r e  known t o  be present  i n  t h e  

a r e a  seined.  

The wide and deep a r e a  of t h e  r i v e r  near  i t s  mouth was not  examined 

during t h e  survey. However t h e  following a d d i t i o n a l  spec ies  were repor ted t o  have 

been caught i n  t r a p  n e t s  i n  t h e  r i v e r  near  i t s  mouth, i n  1963, by o f f i c i a l s  o f  the  

Department o f  Lands and Fores ts :  

muskellunge 

g r a s s  p ickere l   sox vermiculatus) 

carp  

largemouth bass  

black crappie 

There i s  no reason t o  quest ion these  a d d i t i o n a l  r e p o r t s ,  s ince  t h e  

g r a s s  p i c k e r e l ,  while absent from most o f  Ontario,  i s  i n  t h e  cen t re  o f  i t s  known 

range a t  t h e  mouth of t h e  Rais in  River,  and t h e  o t h e r  spec ies  a r e  a l l  common i n  

Lake S t .  Francis .  

It was apparent from the  complete absence of muskellunge, g r a s s  

p ickere l ,  largemouth bass and black crappie  i n  t h e  c o l l e c t i o n s  made during t h e  

course of t h e  survey, t h a t  these  spec ies ,  even i f  they  occur,  a r e  present  i n  very 

very weedy and muddy waters .  Such waters  a r e  very d i f f i c u l t  t o  se ine .  This i s  

p a r t i c u l a r l y  t r u e  of t h e  south branch o f  t h e  Rais in  River,  much of  which i s  choked 

with aqua t ic  weeds. 

The l a c k  of game f i s h  i n  t h e  Rais in  River system as shown by t h e  

c o l l e c t i o n s  and i l l u s t r a t e d  on t h e  map "Permanence of Flown may appear su rpr i s ing .  

Th is  may be p a r t l y  due t o  t h e  p o l l u t i o n  of t h e  r i v e r  from e f f l u e n t s  from t h e  f i v e  

cheese f a c t o r i e s  which, u n t i l  1965 a t  l e a s t ,  were redueing t h e  oxygen content  of 



t h e  water r a d i c a l l y  a t  c e r t a i n  po in t s .  There a r e ,  however, o t h e r  f a c t o r s  which 1 

render  t h e  Rais in  River a very unimportant r i v e r  system f o r  game f i s h .  

The nor th  branch may be dismissed a s  a s i g n i f i c a n t  stream f o r  f i s h  1 
a s  i t  d r i e s  each summer e i t h e r  completely o r  t o  s tanding pools. The middle branch I 

d r i e s  up t o  such a degree t h a t  i t s  t o t a l  f low was measured a s  low a s  0.1 cubic f e e t  

p e r  second a t  Williamstown. There a r e  s c a t t e r e d  pools wi th  a depth of t h r e e  t o  

f o u r  f e e t ,  but it i s  mostly much shallower.  Its flow, i n  f a c t ,  i s  so low t h a t  f o r  

t h e  purposes o f  f i s h  l i f e  it can almost be regarded a s  a s e r i e s  of r e l a t i v e l y  

shallow separated pools. The south branch had a regu la r  flow during t h e  summer of 

1964 of 0.4. c . f . s .  But even t h i s  very low flow was v i r t u a l l y  n u l l i f i e d  by t h e  

f a c t  t h a t  t h e  stream i s  genera l ly  shallow, flowing with a sca rce ly  pe rcep t ib le  

gradient  i n  a very wide stream bed f i l l e d  with g rasses  and sedges, so t h a t  it 

resembles a lengthy f i e l d  o f  weeds r a t h e r  than a s t ream. ,  It can a l s o  sca rce ly  be 
I 

considered a s  a h a b i t a t  f o r  game f i s h  o t h e r  than small pike. However, f i s h  

co l l ec ted  i n  t h e  south branch i n  t h e  summer of 1964 included t h e  following 10 

spec ies ,  a t  t h e  var ious  s t a t i o n s  noted here  and shown on t h e  map "Permanence of 

Flowv. 

TABLE V I I  

DISTRIBUTION OF FISH 
I N  THE SOUTH RAISIN RIVER 
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STATION NO. 1 
Fish Species 

R2al R2a2 R2a3 R2a4 R2a5 ~ 2 a 6  R2a7 

white sucker X X 

golden sh iner  X X X 

common sh iner  X X X X 

bluntnose minnow X X X 

creek chub I I X ' l x  

brown bullhead X X X 

banded k i l l i f i s h  X 

rock bass  X ! 
pumpkinseed I X X X 

Johnny d a r t e r  I I X 
I 
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A typical view of the South Raisin River showing the flat gradient and weedy channel bottom. Although 
this branch has a permanent flow, the wide stream bed and shallow water render it unsuitable for game 
fish other than small pike. 

1 

The North Raisin River at Sandfield Mills. This branch dries to standing shallow pools and is obviously 
unsatisfactory for game fish. 

I ' 



The main Raisin River at Williamstown. While this section of the river supplies fair habitat for game fish in the 
scattered pools, the conditions for fish would be greatly improved if a low weir were built and the water level 
raised in summer. 



The b e n e f i c i a l  e f f e c t s  which would accrue t o  f i s h  l i f e  if t h e  

proposed weirs  a r e  const ructed remain t o  be considered.  During t h e  summers t h e  

a v a i l a b l e  f i s h  h a b i t a t  would be g r e a t l y  increased.  Due t o  t h e  low flows i n  t h e  

var ious  branches, t h e r e  would probably be temperature g r ~ d i e n t s  favourable t o  game 

f i s h  i n  t h e  impoundments. I n  t h e  f a l l ,  win te r  and spr ing,  however, when most if 

n o t  a l l  o f  t h e  impounded water would be re leased ,  t h e  a v a i l a b l e  h a b i t a t  would be 

very s i m i l a r  t o  what i t  i s  now. 

The d i f f e r e n c e  i n  charac te r  between t h e  main branch and t h e  south 

branch of t h e  Rais in  River has  a l ready been described.  It i s  s u f f i c i e n t  t o  say  

t h a t  t h e  main branch has  a l ready pools i n  which bass  might s a f e l y  spend t h e  win te r ,  

p a r t i c u l a r l y  a s  t h e  po l lu t ion  o f  t h e  r i v e r  has  t o  a g r e a t  ex ten t  been abated.  Due 

t o  t h e  extremely shallow condi t ions  i n  t h e  south branch t h i s  stream cannot be 

expected t o  harbour l a r g e  bass  once t h e  s t o p  l o g s  i n  t h e  weir  o r  we i r s  have been 

removed. Weirs i n  t h i s  branch can the re fore  on ly  be j u s t i f i e d  a s  an a i d  t o  

improved r e c r e a t i o n  f a c i l i t i e s  and poss ibly  a s  demonstrations i n  connection with 

o t h e r  conservation measures i n  mul t ip le  use conservation a r e a s .  

So f a r  a s  spawning a r e a s  a r e  concerned, no enlarged a r e a s  would be 

a v a i l a b l e  f o r  t h e  spawning of nor thern pike ,  muskellunge and g r a s s  p i c k e r e l ,  s ince  

t h e s e  species  spawn immediately a f t e r  t h e  i c e  cover has  melted and before t h e  s t o p  

l o g s  would be i n  p lace  i n  t h e  weirs .  However, t h e r e  would be g r e a t l y  increased 

spawning a r e a s  i n  June f o r  largemouth bass  i n  muddy a r e a s ,  and poss ibly  f o r  small- 

mouth bass i f  shallow boxes f i l l e d  with g rave l  were put ( a t  a depth o f  one t o  two 

f e e t )  i n  t h e  impounded a r e a s .  This method has  been t e s t e d  i n  many p a r t s  of t h e  

country and has  been found t o  be extremely successful .  It might be necessary 

i n i t i a l l y  t o  s tock smallmouth bass  and largemouth bass  i n  t h e  r i v e r  above some of 

t h e  weirs.  


