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Introduction 

The first report on the soils of the Eastern Tonnships region of the 
province of Quebec was published by McKibbin and Pugsley (10) in 1930. 
This report pointed out that  the soils were, in inost cases, of lonr fertility and 
emphasized the need for further study of the crop and soil relationships within 
the area. I n  this connection it is significant to note a quotation from their 
report. 

“The yiewpoint inust be emphasized that  until a soil survey of this and 
other regions of Quebec province is effected, both practising and technical 
agriculturists will be largely in the dark as t o  the underlying factors in specific 
soils, the causes of soil differentiation and the soil reasons for the adaptation 
or non-adaptation of ci*ops. Once these facts are known and the proper treat- 
nients discovered, solution of field problems can be effected more readily and 
niore certainly.” 

The need for such a survey has been empliasizecl by the large aniount of 
field and laboratory data that  has accumulated from this area since 1930. In  
order tliat the greatest amount of useful information might be obtained, a 
systeniatic classification and niapping of the soils of the area n-as necessary. 

The Dominion Experimental Farms Service in co-operation mith the Quebec 
Departnient of Agriculture began a soil survey of this area in Stanstead county 
in 1938. In  1939 and 19-10 the survey was extended t o  include the counties of 
Sherbrooke, Richmond and Compton, covering in al1 an area of approximately 
2,200 square miles or 1,410,210 acres. 

This report is a description of the soils, the factors governing their forma- 
tion and their influence on the agriculture of the four counties. A niap shoming 
the areal distribution of the soil types and their relationship to one another is 
attached to the report. Each soil type is shown in colour and suitable symbols 
defining the type and its texture are attached. 

I t  should be pointed out that  the soil niap is the result of a reconnaissance 
survey and, while it shows the location and extent of each soil type, i t  is not 
detailed eiiough t o  show the small variations on any individual farni. Hence 
i t  should not be used as a strict guide in the purchase of small parcels of land. 
It may, hon-ever, be used as a guide to the utilization of land over fairly wide 
areas. 

I n  the first part of this report a general description of the area, including 
its location, history, climate, geology, vegetation and physiographic features 
is given. These are the factors which affect the formation and development of 
the soils and their agricultural use. I n  the latter part of the report, each soil 
type is described in detail together with its variations, its drainage and capa- 
bilities for use. Finally, the management of the soils, their fertilizer require- 
inents, suitability for crops and general distribution is discussed. 

The increased importance attached to soil erosion as a destructive factor 
in crop production and soil management deserves soine recognition in this area, 
where high rainfall and steep slopes facilitate the erosion of valuable top soil. 
Fortunately, soil erosion has not reached as serious proportions as in some other 
parts of Canada. I n  a survey of this kind it is possible to  observe and record 
instances of such destructive action and to note the types of soil and topography 
which are most subject to erosion. The effect of slope, land use and the type 
of soil on erosion is discussed in a general way. 

The results of experimental work on soils and crops carried on in the area 
are discussed in relation to the various soil types. This mil1 enable the farmer 
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Population 

t o  know more about the capabilities of the soils on his farm and bring him in 
touch with the experiences of other farmers on similar or different soi1 types. 
The agriculture of the area has improved considerably in the past two decades 
and a survey of this kind serves to point out the possibilities for further 
development along some lines and the necessity for retrenchment along others. 

Description of the Area 
LOCATION AND EXTENT OF THE AREA 

The four counties of Stanstead, Sherbrooke, Richmond and Compton 
described in this report comprise part of the area known as the Eastern Townships 
of Quebec. The exact location of the surveyed area may be seen from the 
accompanying sketch map (Fig. 1). It extends from Megantic mountain on 
the east to Lake Memphremagog on the West and from the International 
Boundary on the south to Shipton Pinnacle on the north and includes an area of 
about 2,200 sq. miles or 1,410,210 acres. This area is distributed as shown 
below. 

County S r e a  
Stmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  288.820 ac:es 
Sherbrooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150,220 
Richmond.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  341,020 :: 
Compton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,150 

Number on farms 

County 

1911 1 1921 1 1931 1 1931 1 percent 

1-- I I I I 
Stanstead.. ............................ 20,765 23,380 25,118 34.2 
Sherbrooke ............................. 1 23,211 1 30,786 1 37,386 1 ?%8" 1 12.3 
Richmond .............................. 21,282 24,067 24,956 10,428 41.7 
ComDton ............................... 21,235 23.271 21.917 12,375 56.4 ~- 

Total ....................... 1 86,493 1 101,504 1 109,377 1 35,996 1 32.9 
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County French 
- - 

.................................. 16,622 
e. .................... ......... 26,842 

...................... ... 19,613 

...................... . . .  14,683 

........ 77,760 

British Al1 others 

___ 
8,197 299 
9,810 734 
5,128 215 
6,847 387 

29,982 1,635 

HISTORY AND DEVELOPMENT OF AGRICULTURE 
Only a brief outline of the general agricultural development of the area 

will be given here. The agricultural practices and their relation to the soils 
of the area are discussed in another part of this bulletin. 

Until the year 1791 the area known as the Eastern Townships m‘as a vast, 
forested wilderness. Travel through the area was along Indian trails and by 
canoe or boat along the rivers of the country. The first vehicles nrere introduced 
about 1807 and oxen were first used for drawing them, since the roads were 
scarcely passable at that time. 

Toward the close of the eighteenth century and particularly between the 
years 1800 and 1810, this area Mas  the scene of great activity. Land was cleared, 
sawmills erected and homes established. The first settlers meie chiefly United 
Empire Loyalists, soldiers of the Canadian militia and English, Irish, Scottish 
and American immigrants who were attracted by the cheap and fertile land 
north of the border. The system of tenure differed from that  of French Canada. 
The area of a township was granted to a number of individuaIs niho organized 
themselves into a Company of “associates”. An agent Kas elected from among 
them whose duty i t  was t o  transact al1 business of the township with the 
government. This agent had t o  agree to bear the expense of surveying the area, 
open a road through it, erect mills and to obtain the signatures of forty indi- 
viduals signifying their intention of becoming settlers. The earliest known 
settlers seem to have established themselves about the year 1774. 

I n  1833, the British American Land Company, capitalized at more than 
one and one-half millions of dollars, bought large tracts of land in this area 
and proceeded t o  settle i t  mith immigrants from the Old Country. This Company 
did much toward opening up the country, building mills, erecting schools and 
churches and constructing roads. The virgin forests were cut domn and for many 
years the profits of the forests were the sole source of incoine for many of the 
settlers and much of the Wood was burned for potash and shipped down the 
St. Francis River to  Three Rivers and Quebec. This was so profitable that  
considerable wholesale destruction of valuable timber occurred. 

The chief agricultural occupation is dairy farming with its production of 
butter and cheese, but the production of honey, maple sugar and syrup, forest 
products, grain and hay also hold an  important place in the agriculture of the 

59242-3 



TABLE III.-LAND UTILIZATION I N  T H E  SURVEYED AREA 

Acres 

(acres) land 
&: occupied County 

%of 
total 

occupied 

1,769 

877 

1,967 

2,470 

~ ~ ~ _ _ _ _ _ ~ - -  
136 87,652 49.5 89,430 59,353 

104 39,652 45.2 21,826 27,796 

126 114,890 58.4 68,067 61,334 

156 121,233 49.0 117,475 143,029 

11,410,210 1 967,577 1 68.6 

*Compiled frorn Statistical Year Book-Quebec, 1934. 

5,013 

2,329 

3,185 

5,313 

~ ~ _ _ _  

153,796 47,372 Ca 

51,951 58,617 

132,586 93,544 

265,817 243,100 

7,083 1 136 1 363,427 1 51.3 1 296,798 1 291,512 

Stanstratl., , . . , , . , , . . , . . . . . . . . . . . . 
Sherbrooke.. , , . . . . . . . . . . . , . , . , . . . 
Richmond.. . . . . . . . . . . . . . . , . . . . . . . 
Compton _ _ _ _ _ . _ .  . . . . . . , . , . . , . , , , . . 

288,820 241,448 83.6 

150,220 91,603 60.9 

341,020 247,476 72.5 

630,150 387,050 61.4 

15,840 1 604,150 1 442,633 
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66,619 
58,970 

77,739 
73,190 

area. I n  table III the utilization of the land in the surveyed counties is shown. 
It is evident tha t  Stanstead and Richmond are more densely settled than the 
counties of Sherbrooke and Compton. This is due in part to the larger areas of 
rough, uncultivable land in these latter two counties. The percentage of cleared 
land per farm is highest in Richmond county, where inany farms lie along the 
fertile river valleys and are easily cleared. Many farms in the rougher areas 
have been abandoned in recent years. I n  general about 37.5 per cent of the 
land on each farm is cleared and under cultivation. Of this cleared land, about 
50 to 60 per cent is in hay, the remainder being in  cultivated crops. The unim- 
proved land usually consists of natural Pasture and woodlot. 

Table I V  shows the acreage and distribution of crops in the surveyed area, 
both in 1931 and 1940. The general trend of crop production has been to  
decrease the acreage in hay and to  grow more corn for silage, and roots. Some 
of the hay land has run out or has been allowed to  revert to Pasture or go back 
into woods. Particularly striking is the increased acreage of oats in al1 counties 
and the increase of barley in Stanstead and Richmond. Potato raising seems 
to be on the increase in al1 counties except Stanstead, which shoms a stronger 
tendency toward dairying and the consequent raising of silage crops. 

TABLE IV.-*ACREAGE -4ND DISTRIBUTION OP CROPS I N  T H E  SURVEYED AREA 

1,363 483 5 
1,530 a0 .......... 

1,649 867 23 
2,380 930 .......... ----- 

County 

Stanstead- 
1931. .......... 
1940. .......... 

Sherbrooke- 
1931 . . . . . . . . . . .  
1940. .......... 

Richmond- 
1931 ........... 
1940. .......... 

Compton- 
1931 . . . . . . . . . . .  
1940. . . . . . . . . . .  

Total- 
1931 . . . . . . .  
1940. , . . , . . 

*1931 figures 
1940 figures f 

Wheat 

81 
70 

73 
230 

100 
20 

77 
230 

331 
550 

Oats 

9,670 
11,OGO 

4,646 
5,760 

14,113 
19,090 

13,892 
15,140 

42,321 
51,050 

__-  
m Quebec Statistic 
n Final Crop R e p x  

Barley 

743 
1,680 

192 
80 

8.57 
1,870 

1,278 
920 

3,071 
4,550 

Year Br 
-Dept. O 

_- 

Fodder 
corn 

692 
1,130 

147 
290 

320 
250 

252 
610 

1,411 
2,280 

and Potatoes Roots Small 
clover 1 1 1 Fruits 

62,695 27 
50,270 1 1 83; 1 .......... 

231,087 1 5,087 1 2,253 1 81 
203,260 5,800 2,660 .......... 

~ 

t-1934. 
'rade and Commerce. Quebec-1940. 

The dairy industry is well developed in this part of the Townships and 
many fine herds of cattle are found here. The chief dairy breeds are the 
Jersey and Holstein, with occasional herds of Guernsey and Ayrshire cattle 
while in Compton county some Hereford herds are kept for beef. Good pas- 
turage is becoming a probleni in many districts and much improvement has been 
made in recent years through the use of fertilizers and rotational grazing. 
The manufacture of butter and cheese is an  important industry in al1 the 
counties and considerable amounts of other dairy products such as ice-cream and 
evaporated milk are also produced. I n  tsble V, the amount of butter and cheese 
manufactured in the four counties in 1928 and 1938 is compared. I t  is evident 
that radical changes have taken place in the production of dairy products over 
the ten-year period. Compton county has greatly increased its butter production. 
This has been due to the rapid clearing of land and to the tariff on cream shippecl 
to  the United States, which formerly provided a good source of revenue to  many 
fariners. h natural increase has also resulted from the increased number of dairy 

59242-38 
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cattle being kept. The increase in butter production in Sherbrooke county 
has been due in part  to the attractive market for milk provided by the large 
dairies in the City of Sherbrooke. Due to  falling prices, the manufacture of cheese 
has been considerably reduced, but war-tinie requirements have bolstered cheese 
production. 

TABLE V.-PRODUCTION O F  BUTTER A K D  CHEESE I N  T H E  SURVEYED AREA* 

Uoth 

. . . . . . .  
1 

County __-- - 
Bitter Cheese 

434,834 ............ 
2,138,453 . . . . . . . . . . . .  

Stanstead- 
1928. ........... 

. 1038.. .......... 

I3c tter 

165,207 
547,237 

54,lOS 
245,910 

fO0, 250 
210,4.A 

18,0<7 
696,822 

Sherb rooke  . 
1928. ........... 
1938:. . . . . . . . . . .  

1923. . . . . . . . . . . .  
1938.. . ;. . . . . . . .  

1928. . . . . . . . . . . .  
,1938. ........... 

Richmond- 

Compton- 

--___c_ 

Cheese ___- 

.. . . . . . . . . . .  

. . . . . . . . . . . .  

24,987 
. . . . . . . . . . . .  

225,278 
84,7G8 

5,758 
G ,  155 

Number of Pocnds 
blutter and cheese factxies prodcnts made 

Stanstead.. .......................................... 
Sherbrooke . . . . . . . . . . . .  ............................. 

. . . . . . . . . . .  
. .  

Total. .................................. 
. . .  . .  

Total 

3,717 46,413 959,000 264, 677 
GO9 19,109 329,000 117,448 

1 ~ 988 53,500 860,000 257,793 
11,906 70,379 6,691,000 408,696 

18,220 189,401 8,869,000 1,108,614 
-__ 

3 
8 

4 
5 

25 
21 

6 
17 

Butter 

. . . . . .  

. . . . . .  

1 
. . < < . .  

17 
11 

1 
1 

137,135 . . . . . . . . . . . .  
. . . . . . . . . . . .  

48,747 27,088 .2/ 2,465,237 1 45,5SO 

* From Quebec Statisticill Year Book, 1939 and 1939. 

Many factors operate to bring about the changes indicated above. The 
clearing of land, changes in the typc of farining, feed prices, soi1 fertility and 
the demand for dairy products are a few of these factors. Chcese prices have 
been falling steadily and this lias tcnded to divcrt niore milk into butter. The 
manufacture of ice-cream has been on the increase and has helped to take up 
the slump caused by low cheese prices. 

An important source of incoine of the four counties is the revenue from 
forest products. The amount and value of forest products in 1931 is given in 
table VI  below. 

TABLE VI.-AMOUNT AND VdLL-E OF FOREST PRODUCTS, 1931 

County 

- 
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the four counties. This is natural, since Sherbrooke is, by far, the largest 
centre of population and affords an excellent market for the district. 

The No. 1 provincial highway connects Sherbrooke with Montreal and 
Quebec by a hard-surfaced road. It also passes through the towns of Magog, 
Ascot Corners and East Angus. A second good gravel road, No. 28, also runs 
to Quebec and passes through Lennoxville, Birchton, Cookshire, Bury and 
Gould, al1 of which are active farming centres. Sherbrooke is also connected 
with the State of Vermont to the south by two highways. The first (No. 5 )  is 
hard surfaced and runs southward through Stanstead county, passing the 
towns of Waterville, North Hatley, Stanstead and Rock Island. The second 
(No. 22) is a gravel road and runs through the Coaticook valley, passing 
Compton, Coaticook, Dixville and Stanhope. North of Sherbrooke this high- 
way is paved and runs through Richmond t o  Drummondville. The No. 27 
highway running south from Cookshire to Beecher Falls, Vt., forms an outlet 
for the towns of Sawyerville, St. Edwidge and Hereford in the eastern section 
of the area. Several intermediate roads connect the snialler villages with the 
larger towns. 

The town of Ayer’s Cliff is connected to the No. 1 highway by route 50, 
which also runs eastward across Stanstead county through Barnston. Most of 
the secondary roads are in excellent condition, but in the southeastern part of 
the area many of the roads tend to wash out during the heavy rains which 
often occur during the summer months. 

Several railway lines run through the area. The Quebec Central Railway 
connects with the Boston and Maine Railway a t  Beebe on the International 
Border and runs along the Tomifobia valley to Sherbrooke and thence north- 
ward through Ascot Corners and East Angus to Quebec. The Canadian 
National Railway runs through the Coaticook valley to Sherbrooke and thence 
through Richmond to Montreal and Quebec. The Canadian Pacific Railway 
from Montreal crosses the area from west to  east, passing through Magog, 
Sherbrooke, Lennoxville, Cookshire, Bury, Gould and Scotstown. It also main- 
tains a branch line from Eastman through Richmond county to connect with 
the C.N.R. at Windsor. 

With such facilities as these there is no difficulty in getting farm products 
to market. In  the eastern section of the area the transportation facilities are 
not so well developed and many farms are quite a distance from rail points or 
even good roads. This section is still dependent for a large amount of its 
revenue on products of the forest. 

The City of Sherbrooke furnishes the largest market for farm products. In  
1938, besides butter and other dairy products, some 86,000 gallons of ice-cream 
were produced there. There are several large dairies in the City and a plant 
for manufacturing evaporated milk. Magog and Coaticook in Stanstead county 
and Richmond in Richmond county are the next largest towns and offer good 
markets for farm products. East Angus, Brompton and Windsor with their pulp 
and paper factories and large industrial population consunie a large quantity 
of agricultural produce, both from farm and forest. Another large market is 
provided by the mining town of llsbestos in the north of Richmond county. 
There are a number of villages throughout the area which, because of their 
scenic and tourist value, enjoy a marked increase in population during the 
summer months and this forms an outlet for a large amount of market garden 
produce. A number of farmerd Co-operative organizations are found at different 
places within the area and these conduct and control the sales of milk, live 
stock, wool, and other farm products. 

CLIMATE 
Climate is one of the major factors governing the development of soils 

from rocks and it also governs to a large extent the crops which can be g r o m  
in an area. The climate of the province of Quebec is humid temperate. The 
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relatively heavy rainfall and the variation in daily temperatures are factors 
which promote a high degree of weathering or breaking down of rock materinls. 

In  order to obtain a broad picture of climatic conditions within the area, 
the rainfall and temperature data from five stations either in or adjacent to 
the area were selected. Lennoxville, Sherbrooke and East Angus are in the 
central section of the area. Megantic is just outside the area on the east and 
Brome about 15 miles to  the West of the area. The variations in temperatwe 
at the five stations are recorded in table VII. 

The lowest winter temperatures are recorded at Lennoxville and the 
iiighest summer temperatures a t  Sherbrooke and Lennoxville. Sherbrooke Rnd 
Lennoxville usually have the first warm weather in the spring, followed in turn 
by Brome, East  Angus and Lake Niegantic. The influence of bodies of water 
a t  Brome and Lake Megantic tends to  modify the temperatures at these 
stations, nihile Lennoxville, Sherbrooke and East Angus are in the St. Francis 
River Valley and not so much influenced by large bodies of water. In  general, 
temperature decreases from west to east in the area, although the mean daily 
temperatures are about the same a t  al1 stations. 

From data recorded at Sawyerville, in the eastern section of the coiinties, 
it n-ould seem that the soil temperature a t  a depth of two feet rises stearlily 
€rom May (45"-47" F), reaching a maximum of 60"-65" F. about the end of 
August. It declines to its May value about. the end of October. This would 
niean that evaporation of moisture from the soil would reach a maximim 
about the end of August. 

The data for precipitation a t  the five stations are presented in table VIII. 
It may be seen that Brome has the greatest total precipitation, followcd by 
Lennoxville, East  Angus, Lake Megantic and Sherbrooke. This eniphasiaes 
the great local variation in rainfall, since Sherbrooke is only four miles from 
the Lennoxville station. More significant figures are obtained by cornparing 
the percentage of rainfall which falls during the growing season. In this case 
it appears that  Brome receives 20-85 inches or 47-3 per cent; Sherhrooke 
receives 17-14 inches or 45.4 per cent; Lake Megantic receives 17.37 inches 

Month 

March.. ...................... 
April. . . . . . . . . . . . . . . . . . . . . . . . .  

TABLE VII1.-MEAN MOKTHLY PRECIPITATION AT FIVE STATIOKS-15-YEAR 
AVERAGE (1923-37) 

Lennoxville 

3.83 
2.64 
3.06 
2.88 

Brome Sherbrooke East Angus 

3.56 
2.36 
2.53 
2.63 
2.90 
3.28 
3.91 
3.36 
3.69 
3-10 
3.47 
2.91 

44.07 

20.85 

37-70 

17.14 

39.11 

16.26 
Mean precipitntion for growing 

season ...................... 

4.21 1 3.01 
2 .77  2.20 

18.00 

3.43 
3.76 
3.79 
4.32 
4.72 
3.31 
4.71 
3.94 
4.00 
3.11 

2.54 
3.08 
1.63 
4.76 
3.08 
2.09 
4.71 
2-47 
6.18 
3.36 

Lake 
Megantic 

3-95 
2.49 
2.84 
2.55 
3.65 
3.79 
3.33 
3.07 
3.50 
3.29 
3.25 
1.98 

38.69 

17.37 
I 

Data compiled from statistics of the Meteorological Division, Department of Transport, Canada. 

or 44.9 per cent; Lennoxville receives 18-00 inches or 44.3 per cent, and East 
Angus receives 16-26 inches or 41.6 per cent of its total rainfall during the 
months from May to  September. Sawyerville reports 20 inches of rain durkg 
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Station 

Lennoxville .......... 
Sherbrooke* ......... 
Brome.. ............ 
EastAngus .......... 
Lake Megantic. . _ . . _  

the same period. This nieans that nearly half of the annual precipitation falls 
during the growing season and this is usually heaviest during the latter part of 
June and throughout July. While this may be beneficial to crops, i t  also 
causes heavy leaching of the soi1 as well as considerable erosion. In some 
seasons there is excessive rainfall during the summer. I n  1%4, Brome recorded 
9-03 inches of rain in September and 6-03 inches in July of the same year, 
while Lennoxville recorded over 8 inches of rain in July, 1931 and 1938. but in  
general, the precipitation is quite evenly distributed throughout the yenr. 

The average length of the frost-free growing season is shown in table IX. 
The length of this frost-free period restricts the production of certain crops in 
this area. The longest average frost-free season is recorded a t  Sherbrooke, 
followed in turn by Lake Megantic, East Angus, Brome and Lennoxville. 
Sherbrooke may be expected t o  be the first frost-free district in the spring, but 
the others are only slightly behind and frost may be expected in the fa11 about 
September 3 to  12 in Lennoxville, East Angus and Brome, but a week or two 
later at the other centres. In  any one year there may be very little difference 
between any of the stations, although Brome and Lennoxville usually have the 
shorter seasons. 

TABLE 1X.-LENGTH O P  FROST-FREE GROWING SEASON (DAYS) 
14-YEAR AVERAGE, 1924-37 

Latest Earliest Average dates Frost-free period 
frost frost - 

recorded recorded Last frost First frost Average Longest Shortest ~- -__ L _ _ ~ ~  

June 6 Aug. 31 May 23 Sept. 11 110 124 89 
May 25 Sept. 14 May 17 Sept. 28 134 157 113 
June 16 Sept. 4 May 29 Sept. 17 111 140 90 
June 28 Sept. 4 May 27 Sept. 17 113 140 78 
June 4 Sept. 10 May 22 Sept. 23 124 148 101 

*1928-1937 only. 
Data compiled from statistics of the Meteorological Division, Department of Transport. Canada. 

The number of hours of sunshine recorded a t  Lennoxville is given below. 
No data are available for the other centres, except Sherbrooke, which averages 
about 200 hours more sunshine than Lennoxville. One reason for this is the 
fact that  the Sun is obscured from the Lennoxville station by the heavy mists, 
which often fil1 the St. Francis Valley during the better part of the mornings in 
September and October and in the early spring, but is enjoyed by the Sherbrooke 
station at higher elevation. 

HOURS OF SUNSHINE-LENNOXVILLE (15-YEAR AVERAGE) 

January . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73.4 
February . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95.4 
hIaTch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130.0 
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.0 
May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  201.0 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,216.0 
July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240.0 
Augüst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221.0 
September . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154.0 
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.0 
November . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61-0 
Deoember . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57.0 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,728.8 

During the summer, hot days are frequent and during the winter low 
temperatures are conamon, together with considerable snow. Rainfall is heavy, 
particularly during the growing season and occasionally some crop damage 
results. It is interesting to note that the greatest precipitation takes place during 
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the months which have the most sunshine. This is explained by the fact that  
much of the rain falls a t  night. 

There are many local variations in rainfall and consequently local differ- 
ences in the amount of leaching. The land a t  higher elevations usually has 
sufficient slope to ensure good drainage and the soils are ordinarily well drained. 
At the lower elevations the soils receive drainage from the higher slopes and, if 
they have not sufficient slope or adequate structure to permit easy drainage, they 
tend to become wet and cold. I n  these cold soils microbiological activity is at a 
minimum, the soil processes slowed down, aeration is poor and crop production 
is hindered. On the other hand, the more open types of soils such as the sands 
and gravelly soils may have excessive drainage and be too dry to support a 
crop. In  this case heavy rainfall may be of benefit in supplying enough moisture 
to carry a crop through the summer months. 

The effect of prevailing winds has some bearing on the rainfall and evapora- 
tion within the area and consequently on soil development. From November 
to April or May, the prevailing wind at Sherbrooke is from the north and north- 
West but during the summer months the wind blows from the south and southwest 
quarter. Snowfall is usually heaviest in Brome and Lake Megantic and these 
centres have a late spring. 

V~ETATION 

The effect of vegetation on soil formation is nearly as important as that  of 
climate. Several factors determine the vegetation of any area. Among these 
may be listed temperature, altitude, slope, degree of sliade, precipitation and 
the temperature, moisture, drainage, aeration and fertility of the soil. Through- 
out the whole area deciduous forest, consisting of maple, beech, grey birch and 
Some elm is generally found on the higher slopes. The lower slopes have a 
more mixed vegetation consisting of maple, old field birch, balsam fir and 
occasional pine, while in the poorly-drained areas hemlock, cedar, black spruce, 
tamarack, alder and willow are the dominant vegetation. 

The Pasture flora varies considerably and depends on the treatment which i t  
has received. As has been pointed out by Whyte (19) it is a “man conditioned 
climax”. Many pastures have been allowed to grow back into bush and are 
covered with small white birch and poplar. Spiræa (Spirœa tomentosa), com- 
monly known as hardhack, is common in most parts of the area, particularly in 
Stanstead and Sherbrooke counties. The most frequently occurring grasses are 
red top (Bgrostis alba),  red fescue (Festuca ~zibra) ,  Kentucky blue grass (Pou 
pratensis) , and poverty grass (Danthonia spicata). Other prominent grasses 
include Canada blue grass (Pou compressa), t in~othy (Phleunz pratense) , couch 
grass (Agropyron repens), creeping abent grass (Agrostis stolonifera) , manna 
grass (Glyceria striata), and sweet vernal grass (Anthozanthum odoratum) . 
These last-mentioned grasses occur almost iiniversally but not in great quantities. 
Brown top (Agrostis tenuis) seems to be abundant in pastures in the eastern 
section of the area, but not elsewhere. 

Many of the legumes are seen in the better pastures and the most frequent 
occurring is white clover (Trifoiium repens). Other species consist of rcd clover 
(Tm’folium pratense) and hop clover (Trifolium agraricum) . The pastures also 
support a large weed flora commonly consisting of orange hawkweed (Hieracium 
aurantiucum) , yarrow (Achillea hlillefolium) , ox-eye daisy (Chrysanthemum 
Eeucanthemum) , Virginia strawberry (Pragariu virginiana) , mouse ear chickweed 
(Cerastium vulgatum) , sheep sorrel (Rumez  acetosella) , buttercup (RanzcncuEus 
acris) , sedges (Carez) , rushes (Juncus) , heal al1 (PruneZEa vulgum‘s) , Canada 
thistle (Cirsium arvense) , and common plantain (Plantago major). A variety of 
berries such as raspberry, blaclrberries and blueberries are also found in some 
pastures. The development of the better types of Pasture grasses and Pasture 
management is discussed in the latter part of this bulletin. 

59242-4 - A l  
.” _- 



16 

PHYSIOGRAPHY 
ToPoGwHY.-The outstanding feature of the topography of this area 

consists of three fairly parallel ridges running across the area from southwest 
to northeast, about 25 miles apart. These ridges are anticlines formed during 
the Appalachian uplift. The most prominent ridge is that  on the West of the 
area known as the Sutton mountain range. It is an  extension of the Green 
Mountains of Vermont and contains many high peaks, the most prominent of 
which is Mount Orford, with an elevation of 2,800 feet. This ridge enters the 
area in the northwest corner of Stanstead county and continues through the 
western part of Richmond county. 

The second ridge is more modified and is known as the Sherbrooke or Stake 
ridge. It rises in the southwestern part of Stanstead county as Bunker Hill, runs 
northeasterly through Sherbrooke county as Massawippi mountain and continues 
to  form the eastern boundary of Richmond county where i t  is known as Stoke 
mountain. The St. Francis River cuts across this ridge a t  Sherbrooke. 

The third ridge on the extreme eastern boundary of the area is not well 
defined, but is formed chiefly by Megantic mountain, which has an elevation of 
3,500 feet above sea level. Beheen  these ridges the topography varies from 
nearly level Valley floors to rolling hills. Al1 rivers, except the St. Francis, Fun 
parallel to the principal ridges. Elevations within the area vary from 523 feet on 
the shore of Lake Massawippi to 3,500 feet on the top of Megantic mountain. 
I n  general, the land slopes from the south and southeast to the north and north- 
east. The southeast portion of the counties along the International Boundary is 
very rough and very little of i t  is suitable for agriculture. Moving from south to 
north within the area, the trend is from rough, steep slopes to smooth rolling hills 
and finally to gently undulating and level topography, broken only by the ridges 
mentioned above, which cut diagonally across the area. The numerous rivcrs 
and lakes acattered through the area give i t  a highly dissected appearance. 
Most of the lalres are centres of recreation and form a source of revenue to  the 
residents of the area. 

DRAINAGE.-The mountains on the south and east of the area, along the 
International Boundary, form the chief watershed and most of the streams flow in 
a northerly direction and finally empty into the St. Lawrence River. The largest 
river is the St. Francis and most of the rivers mentioned below are its 
tributaries, flowing into i t  before i t  leaves the area. The St. Francis rises in 
Lake Aylmer to the northeast of the area and flows southward and then north- 
ward, taking a U-shaped course and cutting across the old Pre-Cambrian ridges 
at Sherbrooke and Richmond. One of its tributaries, the Tomifobia, rises near 
Barnston Hill in Stanstead township and flows West and north through Stanstead 
and Hatley townships into Lake Massawippi. Leaving Lake Massawippi a t  
its northern end, i t  becomes the Massawippi River and flows northeasterly to join 
the St. Francis a t  Lennoxville. The Tomifobia is joined near Ayer's Cliff by the 
Niger, which rises near the source of the Tomifobia and flows northwesterly 
through Barnston and Stanstead toxnships. The Coaticook rises in the State 
of Vermont and flows north and West through Barford, Barnston and Compton 
townships t o  join the Massarvippi below Lennoxville. The Moe and Salmon 
rivers rise within a few miles of each other in Barford township. The Moe flows 
northwesterly through Barford, Clifton and Compton townships and the Salmon 
also flows northwesterly through Clifton and Compton townships to join the 
Moe at Milby, whence i t  florvs into the Massawippi near Lennoxville. Thus 
the St. Francis has six rivers entering i t  as one river, the Massawippi, a t  
Lennoxville. This represents a drainage basin of approximately 770 square miles. 

The Eaton rises in Auckland tomrnsliip and flows northwesterly through Saw- 
yerville, where i t  is joined by the Clifton from the south, to enter the St. Fhncis  
at East Angus. A second Salmon River is found in Ditton township, where i t  
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rises near Chartierville as Ditton Brook and flows northward to join the 
St. Francis near its source below Lake Weedon. The Eaton and Salmon rivers 
drain an area of about 60 square miles. Although the Nicolet rises only a few miles 
from the St. Francis, i t  flows about 80 miles northward into the St. Lawrence, 
passing through the northern tip of the surveyed area. The Stoke rises in the 
Stoke mountains and flows westward, joining the Watopeka before it enters the 
St. Francis a t  Windsor. 

Only two principal rivers enter the St. Francis from the West. The Magog 
River flows eastward from Lake Memphremagog into Lake Magog and tlîen 
eastward to join the St. Francis a t  Sherbrooke. Salmon Brook rises in Brompton 
township and flows into the St. Francis below Richmond. 

It is evident that the St. Francis receives a large volume of water from its 
tributaries in this area. Many of these rivers have considerable fa11 and are 
suitable for the development of electrical power. In  the early days, this dis- 
tribution of water power made i t  easy to establish mills and also facilitated 
the movement of agricultural products by water. To-day many pulp and paper 
factories as well as other industries obtain their power from the St. Francis. 
With such a large system of rivers it may be said that the country is adequately 
drained, but a t  the same time there is provided a means whereby the soil may 
be washed away. Very heavy rains are frequent in the southeastern part of 
the area along the main watershed. The streams fil1 quickly and often overflow 
their banks, washing out roads and bridges and carrying away valuable top soil. 

Several large lakes in the area tend t o  modify the climate of certain sections. 
Among these may be mentioned Lake Memphremagog, Lake Magog, Lake 
Massawippi, Brompton Lake, Fraser Lake, Bowker Lake, in the western part of 
the area, Lake Lyster and Wallace Pond along the International Boundary and 
McGill Lake and Moffat Lake in the eastern part of the area. With so many 
lakes and rivers the country has considerable scenic value and many prominent 
summer resorts are located here. 

GEoLoGY.-%nce soils are the result of weathering of rocks, a knowledge of 
the rock formations underlying an area is of value in interpreting the origin, 
pedological and agricultural characteristics of the soils which occur there. The 
Eastern Townships have been the scene of great change and upheaval and i t  is 
little wonder that the soils are varied and complex. This region belongs to the 
Appalachian chnin which extends from the southern United States tbrough 
Canada to Newfoundland and the rocks of these formations are among the oldest 
known. 

At the close of the Paleozoic age, the rock formations which underlie the 
area were uplifted and deformed. Long periods of erosion followed and the 
country was worn down. From evidence obtained by geologists, i t  appears that 
several cycles of erosion took place. Finally, the whole area was covered with 
ice many thousands of feet thick. The mantle of soil was stripped from the 
hills and al1 loose materials were transported and reworked by the ice and finally 
deposited in one form or another to form the soil materials from which present 
soils have developed. 

Five distinct systems of rocks have been recognized in the area and these 
are classed as fol1ows:- 

A. Silurian 
B. Ordovician 
C. Cambrian 
D. Pre-Cambrian 
E. Igneous and Crystalline rocks. 

The extent and distribution of these systems within the area is shown on 
the accompanying sketch map. In  general, the formations strike from southwest 
to northeast in the direction of the ridges previously described. The three 

09242-43 
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GEOLOGICAL SKETCH OF THE SURVEYED ARiA 
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principal ridges are composed of Pre-Canibrian niaterial, flanked on either side 
by narrow bands of the Cambrian. The country between these ridges is under- 
lain by rocks of the Ordovician system. Several intrusions of granite are found 
in the Ordovician throughout the area. 

The Silurian system of rocks occupies snîall areas, the largest occurrence 
enclosing Lake Memphreinagog with a narrow band of arenaceous and micaceow 
limestones about one-half to  one mile n-ide. It is evident from the highly 
inclined and folded nature of the strata and the intrusion of numerous dyltes 
that  they have been subjected to great metamorphic action since their deposition. 
A second area of Silurian is found near Stoke Centre, where the fossi!iferous 
strata rest on hard schistose conglomerates and blue grey slates. The extension 
of this formation northward gives rise to the niarble quarries a t  Marbleton and 
Lime Ridge, just outside the surveyed area. 

The Ordovician rocks underlie the greater part of the area, the !argest single 
occurrence lying between the Sherbrooke-Stoke ridge and Megantic mountain. 
To this system belong the blackish and dark grey limestones, together with 
considerable thicknesses of black, blue and grey slates and some sandstone. 
Certain of the blackish and bluish slates are ochre spotted due to the decomposi- 
tion of a ferruginous dolomite and the rocks are also frequently charged witli 
cubes of iron pyrites. In  this area of Ordovician, the slates in the first threc 
miles east of the Sherbrooke-Stoke ridge are largely calcareous, but the remainder 
are quite free from calcareous material. 

A second large area of the Ordovician extends north from Lake Memphre- 
magog, varying in width from five to six miles and lying between the Cambriail 
rocks on the slopes of the ridges. The formation here consists of different 
coloured slaty rocks, frequently banded in appearance and the limestones are. 
confined to  limited areas. A sma11, very mixed area occurs near Danville, where- 
black limestones and calcareous slates rest unconformably on the Cambrian 
rocks. Where granite intrusions occur in the Ordovician, the strata are altered 
near the point of contact and a somewhat gneissic or schistose structure is 
imparted to the slates. 

The rocks of the Cambrian system lie in narrow bands a!ong the sides cf 
the principal ridges and are composed of slates of various colours, together with 
sandstones which are often quartzitic, quartziferous schists and conglomeratee. 
The most easterly Cambrian rocks cut across the townships of Ditton and 
Emberton and are composed of wrinkled black slates and schistose sandFtones. 
Quartz veins are seen at many points and some gold has been taken from these 
veins. A second area of the Cambrian rocks on the sides of the Sherbrooke- 
Stoke ridge consists of considerable exposure of conglomerates. On the West 
side of t.he ridge, the rocks are composed of the debris of the old ridgcs in tt 
slaty matrix. On the road between Lake Mnssawippi and Magog, these rocks 
rest on greenish chloritic schists. On the east side of the ridge, from Sherbrooke 
south along Massawippi mountain, lies a thin belt of dark grey or blackkh 
schistose slates which are often wrinkled, resembling the Ditton slates and contain 
quartz veins from which gold has been extracted. 

The third area of the Cambrian may be seen along the dope of the Sutton 
mountain ridge through western Sherbrooke and Richmond counties. Herc, the 
slates and quartzose beds appear in conformity with the crystalline schists of 
the Pre-Cambrian. The slates are of various colours and frequently eut 3y 
quartz veins. The rocks of this section are irregularly distributed and vwy 
mixed. 

The distribution of the Pre-Cambrian rocks is confined to the three major 
ridges already described. The rocks consist chiefly of greenish grey schistosc 
material which is often chloritic and micaceous. The eastern section near the 
Maine and Nev  Hampshire borders is composed of tough greenish granitee, 
together -rith chloritic, micaceous and talcose schists and smooth talcose slates- 
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On the Stoke ridge, the rocks are hard, greenish felspathic schist.s witli mme 
talcose slates. Stoke mountain proper consists of gneissic felsite, falspathic 
schist and some diorite. 

The geology of the third region of Pre-Cambrian, the Sutton mount.ain 
anticline, is extremely complicated and has caused much confusion among geo!o- 
giets. In  general, the axis of the ridge consists of hard, g;eenish grey gneissic 
schists, while the outlying portions on the east and West sides of the ridge w e  
more chloritic in nature and may be associnted with black slates. 

The igneous rocks occur only in small detached areas and six principal o:it- 
crops of granite are found. These are located in Ba,rnston and Barford townships 
dong the International Boundary, Hereford t.ownship, near the village of 
Barnston, Megantic mountain and near Scotstown. It is thought t.hat the granite 
underlies a considerable portion of the area appearing only mhen expoeed by 
denudation. Dioritic rocks are seen in several places, usually associated with 
rocks of the Cambrian system. The largest and most important belt is t h n t  
mhich follows the Sutton mount.ain anticline t,hrough western Sherbrookc and 
Richmond counties. Several serpentinous areas occur in t.he townships of hlel- 
bourne, Cleveland and Shipton and the largest asbestos mine in the world is 
locat.ed in this region. 

Such a complexity and variety of rock formation provides the source nf 
many diff erent soil-forming materials and, consequently one would expect, the 
soils in this area to be quite variable in composition and constitut,ion. In  the 
table below a summary of the primary soi1 materials is given. 

Soil Foyming Naterials 
Am Composition 

PreGambrian Hard gneissic felsites, granitic gneiss, 
felspathic schists, micaceous, chloritic 
and talcose schists, crystalline schists, 

Ca.mbrian 

Orcimician 

Silurian 

Igneous 

some diorite. 
Siates of various colours, sandstoncs, 
quartziferous schists, conglomerates, 
wrinkled dates. 
Blackish li,mestones, blackish and 
bluish slates, sandstones. 

Banded slates of various colours. 

Blackish limestones and calcareous 
slates. 
Arenaceous and micaceous limestones, 
coarse and fine mica slates. 
Granite, diorite. 

Where found 
Sukton, Sherbrooke and Megan- 
tic mountain ridges. 

Lower dopes of Sherbrooke, 
Sutton and Megantic mouta in  
ridges. 
Central section between Bhcr- 
brooke and Megantic mountain 
ridges. 
Area north of Lake Memphre- 
magog, between Sherbrooke and 
Sutton ridges. 
Vicinlity of Danville. 

Vicinity of Lake Memphrema- 
gog and Stoke Lake. 
Scattered areas. 

The underlying rock formations are, for the most part, covered with drift 
of variable depth. This material, distributed by the action of ice and waber, 
forms the structure on which the present soils have developed. 

SURFACE GEomGY.-The whole of the area has heen subjected t o  glaciation? 
possibly several times. Antevs (i)  believes that it took 25,000 years for the 
last ice sheet to recede from Hartford, Conn., to north of Cochrane, Ontario. 
There is eome evidence that  smaller mountain glaciers had great effect on this 
area. The surface deposits are very mixed and only a general description will 
be attempted here. 

The deposits may be classified as morainic, glacial outwash, lacustrine and 
recent alluvial deposits. There are also small areas of reworked glacial 
deposits. Al1 of the material from which the soils have developed hss been 
moved from its place of origin, but in the case of soils developed on glacial 
till, i t  has not been carried very far. That  is to Say, the till contains a major 
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proportion of material which is closely associated with the underlying geologicd 
formations. The original mantle of debris left by the glaciers has since been 
sorted by the action of streams and somewhat modified. 

Most of the area is covered with glacial till in the form of a ground moraine 
which varies in depth from a thin veneer to several feet. This till appears to 
be closely associated in minera1 composition with the underlying geologicàl 
material and in some cases gives the appearance of being residual. It has been 
leached and weathered and its original texture, colour and composition have 
been changed to give the present-day soils. The colour of the till varies froln 
a light yellow, through grey to greenish grey and it is often compact. The 
appearance of the ground moraine reflects its glacial origin. For example, the 
area near Scotstown is strewn with granite boulders, presumably derived from 
the Megantic mountain mass to the eastward and the level area near Orford 
Centre, extending northward several miles, is dotted with small irregular Iakes, 
poorly-drained areas and covered with stony glacial till. On the higher ridges, 
the bed-rock is frequently exposed and in many places the outcrops are 
numerous enough to render the land unsuitable for cultivation. 

The glacial outwash deposits are scattered along the courses of the principal 
rivers, particularly along the St. Francis between Sherbrooke and Richmond. 
At Windsor Mills these deposits form large, conical or ridge-shaped hills having 
elevations of 50 to  100 feet above the present flood plain. In  the vicinity of 
Danville and also along the main highway south of Lennoxville, the gravel is 
usually stratified and covered with a few feet of fine and coarse sand containing 
small quantities of gravel. There are also gravel deposits occurring in the forin 
of kames and eskers in which the gravel is poorly sorted. Grave1 deposits are 
found in many places throughout Stanstead county a t  an elevation of several 
hundred feet above the present stream level. Along the Coaticook, St. Francis 
and several of the smaller rivers, the outwash is deposited on lacustrine Clay, 
which is often many feet deep. The deposits over the Clay Vary in depth from 
a thin layer to two or t.hree feet. 

The recent alluvial deposits are typified by the flat flood plains along Ihe 
river courses. Usually these flat areas, which are composed of fine and coarse 
sand to a depth of several feet, are quite large and suitable for agricultural 
purposes. Several deposits of lacustrine Clay are found throughout the area, 
one of which is located on the Experimental Station at  Lennoxville. This is a 
deep, heavy Clay and is usually poorly drained. 

Nom-The authors have drawn quite extensively on the reports of the Geological Survey of Canada for 
their information on the sub-surface geology of the area, supplementing it with their own observations in the 
field. Recent geological work in this area (unpuhlished) seems to indicate that most of the formations described 
above belong to the same age, merely differing in their degree of metamorphism. 

Soil Survey Methods and Definitions 
Soil surveying consists of the examination, mapping and classification of 

soils in the field. Each soil type differs in colour, texture and composition from 
the unweathered parent material from which it has been derived and reflects the 
climatic and vegetatire influences to which it has been subjected. The soils were 
examined frequently and each horizon or layer of each soil, as well as the parent 
material, was studied in detail and the differences in texture, colour, structure, 
drainage, relief and vegetation were noted. 

The usual method of mapping was to drive along al1 the roads in the area, 
stopping frequently to examine the soils and often to make short traverses at 
right angles to' the roads. I n  many cases where the roads through a particular 
section were some distance apart, several traverses on foot were necessary. Notes 
were taken regarding the relief, drainage and general characteristics of the soils 
and detailed descriptions of profiles of the same types, were recorded in field 
note-books. The %oundaries between the soil types could be accurately located 
near the roads, but in heavily wooded areas the lines mere drawn from observa- 
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tions made a t  several points. The data were recorded on maps of the Topo- 
graphical Survey having a scale of one inch to one mile. From the data collected 
in the field, maps were drawn showing the location and extent of each soil type. 
The relief may be judged from the position of the contours on the map. 

The type of survey described in this report is known as a reconnaissance 
survey. It does not permit of detailed examination or the mapping of very small 
areas, nor the accurate plotting of soil boundaries in heavily n-ooded or 
mountainous country. One soil often changes slomly into another, and, in this 
case, the boundaries must be drawn with some regard to  the agricultural sig- 
nificance of the soil in question. Drainage is one of the most important factors 
in this case. 

After the mapping had been conîpleted, each soil type was carefully sampled 
by digging a large pit in which the profile was typical of the soil type and 
taking a sample of each genetic layer or horizon, including the parent material. 
These samples were placed in glass sealers or moisture-proof containers and 
taken to the laboratory where they were dried and analysed. 

Analyticul Met hods.-The methods uçed to  analyse the soils, except those 
noted ‘below, are described in the Association of Official Agricultural Chemists’ 
Method of Analysis. Available phosphorus was determined by the method of 
Truog, Journal American Society Agronomy, 22, 1931, and available potash by 
the method of Truog, Journal American Society Agronomy, 26, 1934. The photo- 
electric colorimeter mas used t o  determine both total and available phosphorus. 

Morphology and Genesis of SoiIs 
The soils described in this report lie in the climatic belt which favours the 

development of heavily leached soils known as Podsols. The  Podsols are 
developed under conditions of rainfall and evaporation which allow a high 
percentage of water to  percolate through the soil. I n  some cases, high tempera- 
tures and strong winds may have a modifying effect by  increasing evaporation 
and hence causing less leaching, but in the area under discussion, evaporation 
is usually slow and considerable leaching takes place. The long winters n-hen 
microbiological activity and leaching are a t  a minimum are favourable to the 
accumulation of organic mntter on the surface of the soil. During the summer 
this organic material becomes very acid due to  the washing out of soluble bases 
which are carried downward in the profile. The  development of a highly acid. 
unsaturated complex on the surface and the resulting acid condition of the per- 
colating water, brings the compounds of iron and aluminum into solution. These 
are washed down farther in the profile often protected by the organic colloidal 
material and when they reach a zone of lower acidity or other suitable condi- 
tions, they are precipitated. This leaching and precipitation process results in 
the formation of layers or  horizons characteristic of Podsol soils. The process 
of podsolization takes place more quickly in open, light-textured soils than in  
heavier soils. 

I n  a well developed Podsol soil there is a greyish white leached layer under 
the surface mat  of organic debris. This is known as the A2 horizon. Its 
colour is due to the removal by leaching of the iron and aluminum compounds, 
leaving a dominance of silica. The B horizon, varying in colour from a brown 
to  a dark reddish brown, is found directly under the A2 horizon and is a zone of 
accumulation of the iron and aluminum compounds and the soluble humus 
complexes. This grades through a yellowish %rown colour to  the unaltered till or 
C horizon a t  a depth of two and one-half t o  three feet in this region. 

Atkinson and McKibbin (2) have shown about 45 to 55 per cent of the 
acidity of these soils is due to  mineral acids and from 9 to 20 per cent of these 
acids is sulphuric acid. Despite the fact that  the bases are readily removed, 
much of the original mineral material remains and this becomes slowly available 
as decomposition proceeds. I n  this way plants are able to  succeed on these soils 
although they are heavily leached. The deposition of bases in the B horizon 
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has led to the belief that utilization of this layer would be feasible and experi- 
ments with dee.p ploughing have sometimes given good results. A sketch of a 
typical Podsol soi1 of this area is shown below. 

12" 

24" 

36" 

-A0 leaf lkter 
-A, ,trace, black sandy loam; p H  4.5 
-A2 grey leached layer; platy structure; p H  4.7 

-BI reddish b r m  sandy loam; pH 5 . 2  

-Bz yellow,ish brown sandy lom; p H  5.8 

4 grey to  greenish grey sandy loam till; p H  6.2 

Accompanying these Podsol soils are small areas which may be classed as 
Brown Podsolic soils, in which leaching has not been so drastic due to  clirnatic 
conditions or to the character of the parent material and there 1s a better 
supply and distribution of plant nutrients. These soils are found in the extreme 
western part of the area and are usually a t  a lower elevation than the Podsols. 
Most of them show a trace of an A2 horizon and they are rather a transition 
ty.pe than the true Brown Podsolic soils. The surface consists of a one-half to  
one-inch layer of organic material, underlain by a brown or dark yellowish brown 
B horizon which grades into the parent material a t  a depth of 30 to 36 inches. 
There are no distinct layers as in the Podsol soils and the transition of the 
B horizon into the parent material is gradual. The bases are more evenly 
distributed throughout the profile and these soils are usually better crop soils. 
A sketch of a typical profile of this area is given below. - 

12" 

24" 

36" 

-A0 leaf litter. 
-A, bZack sandy loam; p H  5.5 
-A2 trace only. 

-B1 bmwn loam to  sandy loam; pH 6.0 

-B light brown to dark yellowish brown loam; p H  6.5 

-C grey loam till; pH 6.8-7.0 
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The parent materials from which the soils are derived play an important 
part in their subsequent development and suitability for crops. The perme- 
ability of the soil to water and plant roots and its structure depend to a large 
extent on the character of the parent material. In  this area, the principal well- 
drained soils developed on glacial till are represented by the Becket, Berkshire, 
Greensboro, Ascot, Sherbrooke and Racine series. The Becket and Berkshire 
soils are found on the rougher types of topography and are not well suited to 
agriculture, although much of the Berkshire soils is cultivated. The Greensboro 
and Sherbrooke soils are found on smooth, rolling land and are developed from 
slates and limestones. They are good agricultural soils and a large part of the 
agriculture of the area is carried on where these soils are found. The Ascot and 
Racine series are also derived from slaty materials, together with some sand- 
Stone. Consequently they are light soils and quite heavily leached. They are 
cultivated to some extent, but the Ascot is usually broken by outcrops and is 
used extensively for Pasture. 

The poorly-drained soils developed on till are represented by the Dufferin, 
Calais, Orford, Brompton and Magog series. The Dufferin and Calais soils are 
developed from dark-coloured materials and are associated with the Greensboro 
soils. When drainage is adequate, good hay crops may be grown on these soils, 
but grain does not thrive. The Orford soils are derived from material containing 
considerable serpentine and only very small areas are as yet developed. The 
Magog and Brompton soils are found on level to gently undulating topography 
and have poor natural drainage. They are quite similar in appearance, being 
derived from da te  and sandstone, but the Brompton soils show more of the 
sandstone influence. Large areas of these types are cleared and used for hay. 
grain and Pasture. 

The soils developed on outwash materials are al1 well drained, some of them 
excessively so. They are derived from a variety of materials deposited by the 
glacial rivers. The Colton and Danby soils are derived chiefly from granitic 
and gneiesic materials and are very well drained. Only the Colton soils are 
used for farming, while the Danby soils are used chiefly as a source of road 
gravel. The Shipton and Sheldon soils are developed from outwash materials 
deposited on lacustrine Clay and are not EO well drained as the Colton or Danby 
series, but have a higher moisture-holding capacity which renders them suitable 
for the production of cfops. They are not so acid as the other outwash soils and 
most of the areas are under cultivation. 

The heavier, lacustrine soils are represented by the Coaticook and Lennox- 
ville series. They occur on flat, low-lying topography and are usually good crop 
soils if drainage is improved. The Coaticook soils are found chiefly along the 
Coaticook Valley and they are subject to considerable erosion. The alluvial 
soils of the bottom lands are very immature and have no well-developed profile 
characteristics. They are derived from a variety of materials and consequently 
are quite fertile, but their susceptibility to flooding makes them only partially 
useful for agricultural purposes. The Milby series is representative of this 
class of soils. The organic soils of the area are poorly decomposed and fa11 
into the class of peat. They are made up of raw and fibrous material usually 
composed of sedges and are found in poorly-drained places underlain by blue 
Clay or compact sand. Rock outcrops appear in al1 parts of the area and some 
of the profiles are very shallow. 

Soils 

The soils of the area vere classified into series, types and phases. The 
series includes al1 those soils which are developed from similar parent material 
and show the same genetic horizons in the profile. That is to Say, each series 
would have the same parent material, seyuence and coloiir of horizons, structure, 
drainage and range in relief. The soil series is usually designated by the name 
of some geographical unit, such as a town or mountain, which occurs near the 
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point where the soil is first observed. The type includes those soils within the 
series whose surface soils are similar in texture. The phase of a soil type is a 
variation within the type in which some local factor, such as stoniness, relief, 
drainage or erosion has some practical significance in determining the agricul- 
tural value of the soil. The soil type is the principal unit of mapping. 

The soils have been differentiated in the scheme outlined below. 

A. Soils developed on  glacial till. 
Xoil Differentiation 

1. Ti l l  derived fronz impure 7imestone and slate. 
( a )  W e l l  drained. 

1. Greensboro loam. 
2. Greensboro shallow loam. 
3. Greensboro loam-strongly rolling phase. 

( b )  Imperfect ly  drained 
1. Calais loam. 

( c )  Poorly  drnined. 
1. Dufferin sandy loam. 

II. Ti l l  derived f rom greenish grey Pre-Canzbrinn schists. 
(ai W e l l  drained. 

( b )  Imperfect ly  drained. 
1. Berkshire loam. 

a. slightly podsolized. 

b. not  podsolized-compact subsoil. 
1. Blandford loam. 

2. Woodbridge loam. 
III. Ti l l  derived f r o m  schistose material containing considerable ser- 

pentine. 

1. Orford sandy loam. 
( b )  Imperfect ly  drained. 

IV. Til l  derived f rom Cambrinn slates and sandstones. 
( a )  W e l l  drained. 

( b )  Imper fec t ly  drained. 
1. Racine sandy loam. 

1. Brompton stony loam. 
2. Brompton stony gravelly loam. 

V. Ti l l  derived jrom grnnitic and gneissic mnterials. 
( a )  W’eZZ drained. 

1. Becket stony loam. 
VI. Til l  derived from non-calcareous slates and ,shales. 

(ai  Wei l  drnined. 
a. heavi ly  podsolized. 

1. Ascot sandy loam. 
2. Ascot shaly sandy loam. 

b. moderately podsolized. 
1. Sherbrooke sandy loam. 
2. Sherbrooke sandy loam heavy subsoil phase. 

59242-$+ 
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VI. Till derived f r o m  non-calcareous sEate-s and shaZes.-Con. 
( b )  Imper fec t ly  draincd. 

1. Magog stony loam. 
2. Magog stony sandy loam. 

B. Soils developed o n  glacial outwash. 

(a) W e l l  drained. . 
1. Soils dcveloped from sandstone and slaty  materials. 

1. St. Francis loamy sand. 
II. Soils developed from granitic and gneissic materials. 

(a) WeZl drained. 
a. Occzcrs on kames  and eskers. 

b. Occurs on outwash plains. 
1. Danby gravelly sandy loam. 

1. Colton fine sandy loam. 
III. Soils deposited o n  lacustrine Clay and developed from grunitic 

materials with some impure limestone and slate. 
(a) WeZ1 drained. 

a. heavi ly  podsolized. 

b. moderately  podsolized. 
1. Sheldon sandy loam. 

1. Shipton sandy loam. 

1. Xoils developed jrom lacustrine silts and clays. 
C. Lacustrine soils. 

( b )  Imper fec t ly  drained. 

( c )  Poorly drained. 
1. Coaticook Clay loam. 

1. Lennoxville Clay loam. 

D. Soils developed o n  flood plains and river bottoms.  
1. Soils developed from evenly  deposited materials. 

( a )  W e l l  drained. 
1. Milby fine sand. 

II. Soils developed from p o o d y  sorted materiak. 
( b )  Imper fec t ly  drained. 

1. Alluvial soils undifferenthted. 

E. Organic soils. 
1. Soils developed f rom organic deposits. 

( b )  Poorly decomposed. 
1. Peat. 

P. Miscellaneozis soil t ypes .  
1. Rough stony land. 
2. Rough stony land-Ascot soi1 material. 
3. Rough stony land-Becket soil material. 
4. Rough stony land-Berkshire soil material. 
5. Rough stony land-Greensboro soil material. 
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TABLE X.-ACREAGE AND DISTRIBUTION OF SOIL TYPES 

Soi1 T Y D ~  
% 

6-13 
1.56 
5.28 
7.43 ...... 
, ..... 
9.42 
2.81 
1.85 
1.61 

12.40 
17.76 
1.74 

. . . . . . 

._ 

' 1- Acres % --__ 

10,390 6.92 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . 

29,670 19.75 
350 0.23 

2,220 1.46 

. . . . . . . . . . . . . . . 
3,390 2.26 
6,400 4.26 

670 0.45 
1,660 1.11 

. . . . . . . . . . . . . . . .. .. . . . . . . . .. . . 

. . . . . , . . . . . . . . . 

Ascot sandy loam.. . . . . . . . . . . . . . . 
Ascot shaly sandy loam.. . . . . . . . . 
Becket stony loam.. . . . . :. . . . . . . . 
Berkshire loam.. . . . . . . . . . . . . . . . . 

17,720 
4.050 

15.236 
21,470 

3.26 
,..... 
10.31 

0.98 
0.25 

, ...._ 
I .  .... 

, . . . . . . . . . . . , , , . . . . . . 
2.99 13,060 8.69 
,..... 1 3,040 1 2.02 

I ..... ... .... .. ...... 

.. . . . . . . . . . .. . . 
240 0.16 

31,210 20.78 

3,040 2.02 
14,340 9.55 
1,730 1.15 

..... .... ..... . 

, . . . . . . . . . . . ,. , . . . . . . . 
0.003 . . . . . . . , . 
4.48 I I  16,860 11.22 

. . .. . . 
I ....... 
0.61 
2.57 
1.19 
0.11 
0.92 
1.91 
6.79 

I 

. .... .. ...... . . . . . . . . . . . . . . . 
15,900 10.64 .. .... . . . . . .. . . ... . . . . . . . . .. . . 
3,140 2.09 
2,900 1.93 
5,930 3.95 ............ .. . ..... 

100.0 1 150,220 1 100.0 

Richmond 

Acres 

33,630 
11,420 

55,500 
8,540 

45,970 
1,440 

4,280 
13,310 
3,900 
1,260 

___ 

........ 

........ 

........ . . . . . . . . 

. . . . .... . . . . . . . . 
40,360 

4,150 
12,560 
28.470 
7,340 
6.870 

. . . . . . . . 

. . . , . . . . 

........ 
10,460 

32,850 
930 

31,600 

4,640 
9,250 
4.150 

670 

, . . , . . . . 
. . . . . . . . 
. . . . . . . . . . . . . . . . 

341,020 

% 

9.86 
3.35 
iS:ij 
2.45 

13.47 
0.42 

1.26 
3.90 
1.14 
0.37 

- 

..... 

..... ..... 

..... ..... 
11.85 

1.22 
3.68 
8.40 
2.15 
2.01 

..... 

t.... 

.< . . .  
3.07 

9.63 
0.27 

9.27 

..... 

..... 

..... ..... 
1.36 
2.71 
1.22 
0.23 

100.0 

Compton 

Acres 

2,250 

1,340 
580 
330 

52,860 
4,910 

15,040 
9,340 

59,840 
105,020 

2,460 

178,360 
260 

51,640 
4,290 
7,780 

- 

. . . , . . . 

. . . . . . , 

. . . . . . . 

....... 

....... 
17,290 
46,670 

2,220 

100 
35,610 

13,920 
3,870 

17,820 

4,550 
25.090 
2,340 

. . . . . . . 

. . . . . . . 

. . . . . . . 

....... 
630,150 

% - 
0.36 

0.22 
0.09 
0.05 

..... 

. .... ..... 
8.39 
0.78 
2.39 
1.48 
9.50 

16.67 
0.39 

28.30 
0-04 
8.19 
0.68 
1.23 

..... . .... 
2.74 
7.41 

0.35 

0.02 
5.65 

2.21 
0.61 
2.83 

0.72 
3.98 
0.37 

..... 

..... 

.<... 

..... 
100.0 

Total 

Acres 

63.990 
15,470 
16,576 

107,220 
9,220 

48,170 
1,440 

80,060 
20,690 
40,090 
18,570 
98,560 

156,300 
7,490 

187,804 
500 

152,880 
4,290 

17,800 
27,620 
30,020 
7,340 

45,860 
49,710 

2.220 
10,460 

110 
98.260 

930 
15,680 
58,880 
21,370 

310 
14,980 
42,760 
32,610 

670 

- 

,410,210 

72 

4.54 
1.10 
1.17 
7.60 
0.65 
3.42 
0.10 
6.68 
1.47 
2.84 
1.32 
6.99 

11.08 
0.53 

13.32 
0.04 

10.84 
0.3û 
1.26 
1.92. 
2.16 
0.52 
3.25. 
3.63 
0.16. 
0.74 
0.01 
6.99 
0.27 
1.11 
4.18 
1-51 
0.02 
1-06 
3.03 
2.81 
0.05 

100.0 

- 

- 

The soils are described in detail in the following pages and their acreage 
and distribution is given in table X. 

SOILS DEVEL~PFD ON GLACIAL TILL 
Xoils Developed on Till Derived froin Xlate und Impure Limestone 

GREENSBORO LOAM.-The Greensboro loam is the major soi1 type of the  
surveyed area. It is found both in Stanstead and Compton counties and, with 
its shallow loam and the strongly rolling phase, occupies about 25 per cent OP 
the whole area or 351,594 acres. None of this soi1 type is found in Sherbrooke 
or Richmond counties. A profile description showing ;the variation in depth of 
the horizons is given below. 

in depth 
Horizon Variation Description 
do.. . .. . . .. . . . . .. . . . . . . . . . . . . .. O- 1" leaf litter and matted roots. 
Ai ..... . ... . .. . ..... , .. .. .. .... 8- 4'' dark chocolate brown to black 

loam; friable; crumb struc- 
ture; p H  5.0. 

A? ..., . ..... .. . . .. ..... .... .... 1- 4" grey ash-like layer; variable in 
depth; contains a few smalI 
stones; slightly platy struc- 
ture; p H  5.6. 

BI.. . . . , . , . . . . . . , . . . . . . . . . . , . . , 3- 6" dark reddish brown mellow loam; 
darker in colour under the A 2  
and becoming lighter with 
depth; some stones of slate 
and quartzite, p H  5.4. 
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Horizon Variation Description 
in  depth 

B2.. ........................... 6-10'' olive coloured loam; friable; con- 
tains small particles of black 
rotted limestone rock, which 
1s of a graphite nature, 
$3 5.8. 

B:t.. . . . . . . . . . . . . . . . . . . . . . . . .  8-18" pale olive coloured loam; firm, 
friable; has black rotted lime- 
stone patclies, pH 6.4. 

C .  . . . . . . . .  .15-25" firm to  compact grey t o  greenish 
grey sandy loam till; contains 
black rotted limestone and 
some shale; slightly laini- 
nated structure, pH 6.8.  

The impure limestone from which the soil is derived is found in small, 
black fragments throughout the subsoil. It has the appearance of a soft, 
graphitic schist and is easily crushed between the fingers. Large boulders of the 
unweathered material will effervesce with acid. Several liinestone outcrops 
occur on the Greensboro loam, the most prominent being at Dufferin Heights. 
Burroughs Falls, and near Sawyerville. These outcrops consist chieffy of dark 
dates inter-bedded with slaty limestone. Where this limestone has been ground 
up in the till i t  lias had some effect on the soil, but the present outcrops have 
little effect on soil development, since the strata are so highly inclined that  
the lime is washed don-n to great depths without affecting the soil. In  some 
srnall areas near the streain courses the till has been deposited on gravel and 
these areas are slightly better drained than the normal soil. The native vegeta- 
tion consists of inaple, beech and grey birch, mhile in the pastures the balsam 
fir and spirava are common. 

I n  table XII1 in the appendix the chemical and physical analyses of typical 
Greensboro soils are shown. The organic-matter content as evidenced by the 
loss on ignition is higher in the surface of the virgin samples, but more evenly 
distributed throughout the profiles of the cultivated samples. I n  general, these 
soils are as well supplied mith total phosphorus as the other upland soils of the 
area, but it is often difficultly available and a large amount of the phosphorus is 
held in organic form. The ainount of potash in these soils compares favourably 
with tha t  of the other soils of the area. In  common n-itli the other soil types 
of the surveyed area, the Greensboro soils are higher in magiiesium than calcium. 
Their podsolic character is well shonm by the concentration of sesqui-oxides, 
calcium and magnesium in the lower horizons. 

The excellent textural nature of tlicse soils is borne out by the physical 
analyses. They contain enough gravel to keep the soil fairly open and ensure 
good drainage, yet 80 to 90 per cent of the gravel-free soil is silt and Sand in 
about equal proportions. This iinparts a good moisture-holding capacity and 
a t  the same time gives satisfactory interna1 drainage. 

AgricuZtzcre.-When cultivated, the Greensboro soils have a dark brovn 
surface soil t o  plough depth and the subsoil becomes a dark yellowish k o w n  
loam. The smooth, rolling topograpliy and its good physical condition make 
the Greensboro loam suitable for a wide variety of crops. I n  Stanstead county, 
most of the type is cleared and has been farmed for 50 to  75 years, but in 
Compton county much of the Greensboro loain is still in forest. This type does 
not contain enough stone to interfere Iyith cultivation and farm machinery may be 
used quite readily and, in general, if fertilizer is used and a good seed-bed 
prepared, al1 types of crops mhich mature in the climate of this region may be 
grown on the Greensboro loam. Hay and grain are the niost nridely gromn crops 
and the average yield of mixed hay is from 1 to  13 tons per acre, although some 
farms have reported as high as 3 tons per acre in a good year. Oats yield from 
30 t o  40 bushels per acre on the average and some crops of 60 bushels are 
obtained occasionally. Fodder corn yields an  average of 8 t o  10 tons per acre; 
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buckwheat 25 to  30 bushels, mheat 18 t o  20 kushels, barley 28 to  30 bushels, 
roots 8 to 10 tons and potatoes 90 to  100 bushels per acre over a period of years. 
The growing of alfalfa has not met with great success in this area. 

Large areas of the Greensboro loam are in Pasture. Unless properly grazed 
and fertilized, these pastures tend to  run out rapidly and become covered with 
poverty grass (Danthonia spicnta) . The better-grassed pastures are covered 
mith red top (Agrostis albu) and Kentucky blue grass (Pou pratensis) in  Stan- 
steacl county, but farther east in Compton country brown top (Agrostis tenuis) 
seenis to replace red top. I n  recent years soine effort has been made to improve 
the pastures by careful grazing and the use of fcrtilizers. The use of a 
0-16-6 applied at the rate of 200 Ib. per acre has given good results and 
further studies are being carried out on this problem. Soi1 erosion has not 
become a serious problem on the Greensboro loam, except in sinall areas where 
the slopes are quite steep and unprotected by vegetation. Here, the use of close- 
growing grasses or the planting of trees will do inuch to check the present washing 
of the soil. 

The shallow phase of the Greensboro loam is associated with the normal 
loam and differs chiefly in its depth and content of the black rotted limestone and 
slate. It is found chiefly in small areas in Stanstead and Compton counties 
and has a total area of 7,490 acres. The profile resembles that  of the normal 
loam, but a t  a depth of 12 to  15 inches i t  usually rests on the limestone bed-rock. 
The vegetation is similar to that  of the Greensboro loam with maple, beech and 
grey birch on the well-drained areas and spruce and cedar in the poorly-drained 
places. 

AgricuZture.-The cultivated soil is a brown, mellow loam to  plough depth 
and usually has a quantity of shale fragments mixed in it. It occupies somewhat 
rougher topography than the normal loam and rock outcrops are numerous. 
Consequently, most of this type vhen cleared, is used for Pasture rather than 
for cultivated crops and since i t  is subject t o  erosion if much cultivation is car- 
ried on, Pasture is perhaps its inost suitable usc. TVhere it is cultivated i t  has 
about the same crop value as the normal Greensboro soil, but is probably slightly 
better for potatoes. 

The strongly rolling phase of the Greensboro loam is found chiefly in 
Compton county where i t  occupies an area of 178,.360 acres or 28.3 per cent 
of the county. There are also about 9,000 acres of this type in Stanstead county. 
The profile is similar t o  that  of the normal Greensboro loam, but in some places 
the till is darker than usual and the soil may be more heavily podsolized. The 
chemical analyses show that  the type is quite heavily leached, but is as well 
supplied with nutrients as the normal loam except in calcium, which is low. 

Agriculture.-When it is cultivated, the strongly rolling phase has a surface 
similar t o  that  of the normal loam and there is little Stone to  interfere with 
cultivation. The topography is hilly and the slopes are steeper than in  the 
other Greensboro soils and consequently, this type is more subject t o  erosion 
and more care is required in  the growing of crops. I n  some places the surface 
is broken by  numerous outcrops and is unsuitable for farming. Only about 50 per 
cent of this type is cleared and i t  is used chieflv for hay and Pasture. H a y  yields 
4 to  1 ton per acre on the average and unlcss fertilized, is of poor quality, 
although some good fields yielding 2 tons per acre have been seen. Some millet 
is also grown on this type. Since most of this type is a t  a fairly high elevation, 
usually 1,200 to  2,000 feet, corn does not do well and it is sometimes difficult 
for oats to  mature on the higher slopes. I n  general, the yields are not so good 
on this type as  on the normal Greensboro loam. Many abandoned farms are t o  
be found and khese are growing back into forest. 

CALAIS LoAM.-The Calais loam is developed from the same material as the 
Greensboro soils, but is not so well drained. The greater part of this soil lies 
in southeastern Stanstead and Compton counties where it occupies an  area of 
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roughly 80,ûûû acres. A tylpical profile showing the variations in depth of the 
horizons is described below. 

Horizon Variation Description 

dense leaf mat. 
in depth 

A0 ............................. O- 
A i . .  ........................... 2- 6" black, friable loam; crumb struc- 

ture; often mucky when wet, 
p H  6.0. 

Bi. .  ........................... 6-10" dark grey to greenish grey sandy 
loam; full of angular Stones 
(cobbles), pH 6.7. 

Bz .................................. not apparent. 
C ............................. l&sO" dark blackish green loam to silty 

loam; firm, but not compact; 
slightly mottled; laminated, 
vesicular structure ; contains 
patches of black rotted lime- 
stone, pH 6.8. 

The chief characteristic of this soil is its green colour, even after i t  has 
been dried. This appears to be due to the crushing of the black graphitic material 
and its mixture with the lighter-coloured components of the soil. Usually the 
soil does not show a leached layer. 

I n  chemical composition it is quite similar to the Greensboro loam. It con- 
tains more phosphorus, both total and available than the Greensboro soils and is 
not so heavily leached. 

Agrici&ure.-TVhen cultivated the surface soil is a black loam to plough 
depth. The type occurs on the long slopes of the high hills usually above an 
elevation of 1,300 feet and has a general slope of about five degrees. The 
vegetation consists of maple, beech, and spruce. The surface drainage is suffi- 
cient to  carry off the excess water, but the water percolates very slowly through 
the soil. Consequently, i t  is not a well-drained soil, but i t  is sufficiently drained 
.to allow cultivation, except in some small depressed areas. Considerable 
moisture is held in the surface soil which is high in organic matter. 

It is an excellent grass soil and will produce 1 to 2s tons of hay per acre and 
oats will yield 30 to  40 bushels per acre if the land is not too wet. This type is 
too high and too wet for success with corn, but millet is a popular crop on this 
soil. Pasture is poor due to the fact that the land is easily punched full of 
holes by the tramping of the cattle. In  the southeastern part of Compton 
county, where the slopes are steeper, some severe erosion is taking place making 
the soil unsuitable for agriculttiral purposes. 

DUFFERIN SANDY LoAra-This soi1 type is somewhat similar to the Calais 
loam, but is more poorly drained and occupies lower positions. It is developed 
on the same type of till as the Calais and Greensboro soils and occurs in al1 the 
counties covering an area of 98,000 acres. A description of a profile showing 
the variation in the depths of the horizons is given below. 

Horizon Variation Description 
in depth 

Ao.. ........................... +-- 3" dark chocolate brown to black 
sandy loam; weak crumb 
structure p H  5-5 

Az.. ........................... 2 - 5" dark grey fine sandy loam; 
variable in depth pH 5.8 

Bi. ............................ 5 -10" dark yellow to olive coloured 
loam; mottled; firm, but not 
compact; contains black 
rotted limestone patches; 
pH 6:O 

. . . . . . .  ..15-90" dark olive to greenish grey 
loam,; mottled; slightly lam- 
inated structure; firm to 
compact; p H  7.0. 

May effervesce with acid a t  a 
depth of 4&58 inches from 
the surface. 

c ......... 
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The cultivated soil has a black sandy loam surface to plough depth which is 
often streaked with grey patches from the A3 horizon. From the analytical 
data given in table XIII, i t  may be seen that the surface of this soil has several 
characteristic features. The high moisture-holding capacity and organic- 
matter content is outstanding and this results in a high content of nitrogen and 
phosphorus, which is largely in organic form. The calcium content is also very 
high and is higher throughout the profile than in the Greensboro and Calais 
eoils. Since the drainage of the soil is poor, the soluble phosphate from the 
surface tends to  accumulate in the lower horizons to a greater extent than in the 
41-drained soils. The vegetation consists of cedar, hemlock and spruce, with 
some popIar. 

ilgriculture.-The high moisture-holding capacity of the soil keeps it cold 
for long periods, microbiological activity is hindered and the level topography 
on which the type occurs makes it difficuIt to drain. After the soil has been 
under cultivation, its physical condition improves, but the lateral movement of 
water in the soil is very slow and it is often necessary to put drains close together 
in order to obtain best results. Ploughing breaks up the tough A3 horizon and 
facilitates the movement of percolating water. 

The Dufferin sandy loam is used chiefly for hay and Pasture. Hay produces 
about one ton per acre on the average, but in the eastern part of Stanstead 
county there are some well developed areas of this soil on which very good 
crops of clover, timothy and grain are grown and yields exceed this figure. The 
pastures are usually poor and contain a large proportion of sedges, but some 
white clover is seen and these pastures on this soil type respond very well to  
fertilization. In the vicinity of Sawyerville, the grain crops do not seem 
to do well on this type. They are stunted and often no grain develops. 

Soils Developed on Till Derived from Pre-Cnmbrian Xchists 

BERKSHIRE LoAM.-The Berkshire Ioam occurs chiefly in Richmond county 
and in s m e  small areas in the other counties and occupies an area of 107,000 
acres or 7.6 per cent of the total surveyed area. A description of a profile 
showing the variations in depth of the horizons is given below. 

Horizon Variation Description 
in depth 

A0 ............................. O - 4'' leaf litter. 
A i .  ............................ 4- 1" black sandy loam; friable; 

Crumb structure; pH 5.4 
d2. ............................ + ly grey fine sandy loam; often 

absent; slightly platy struc- 
ture DH 5.2 

Bi. ............. i ............... 4- 1" dark ioffee coloured loam; 
often absent; pH 5.8 

B2. ............................ 8 -12" dark yellow t o  broivn mellow 
Ioam; fluffy; some Stones; 
darker root patches pH 6.3 

B3 ............................. 8 -10" yellow fluffy loam; some 
Stones; firm; pH 6-5 

Ci.. ........................... 5 - û" compact yellowish grey sandy 
Ioam altered till; UH 6 - 5  

(22.. .......................... .15 -30" dark grey compact till; con- 
tains Stones of greenish grey 
schist p H  6.8  

The Berkshire loam resembles t.he Greensboro loam in appearance, but is 
derived from different material and is not usually so heavily podsolized as the 
Greensboro soils. In  the surveyed area it is rather a transition soil from the 
Podsols to the Brown Podsolic soils, varying in its degree of leacliing in different 
places. In  the southwest part of Richmond county and the western part of 
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Sherbrooke count.y, the soil is sliallow and has many rock outcrops, making i t  
'iinsuitable for cultivation and in the vicinity of nTort,h Stoke, the type is often 
intimately mixed with the Ascot soils. The tree cover consists of maple, grey 
.birch, yellom birch, beech, elm, and some spruce. 

E'rom the analyses in t.able XII1 i t  is evident that  these soils differ very 
Iittle from t.he Greensboro soils in c,omposition. They contain more calcium and 
m e  less leached and the nitrogen, phosphorus and potash are more evenly dis- 
tri buted througliout the profile than -in the Greensboro soils. 

Agriculture.-The cultivated soil has a brown mellow loam to plough depth 
which is underlain by a yellow friable loam. Only the smoother areas are cul- 
tivstted and the steeper slopes arc stony and usually in forest, so that  lumber 
furnishes 'a source of revenue from this soil type. The yields of hay and grain 
on this type are variable and depend greatly on soil management. Timothy and 
red top produce 1 to 13 tons of hay per acre and oats yield from 30 t o  35 bushels 
per acre, Some corn and potatoes are grown, but  not in commercial quantities, 
and these crops seem to do well. The pastures found on this soil type contain 
considerable creeping bent grass together with Kentucky blue and poverty grass. 
In  the poorly-grazed areas, the pastures are growing up to spiræa and birch 
sprout's. Very little of the Berkshire soils is suitable for cultivation in the sur- 
veyed area and Pasture is t'he chief use of the type, while some of the cleared 
areas should be allowed to revert to forest. 

BLANDFORD LoaM.-The Rlandforcl loam does not occur to  a large extent 
in the surveyed area, but is found in small areas in three of the counties. It. 
is most prominent in Richmond county and has an area of 8,540 acres. This 
type lies below the general level of the Berkshire soils and occupies smoother 
areas. -4 description of a typical profile showing the general variation in the 
depths of the horizons is given below. 

Horizon Variation Description 
in depth 

A O .. O - 5'' Ieaf litter 
-41.. ........................... 4- 1 " dark brown t o  bhck sandy 

loam; meak cïumb struc- 
ture; pH 5 . 2 .  

-42. ............................ usually a,bsent or just a trace 
131 ............................. 5 - 7 " dark brown t o  yellowish 

bromn loam; some stones 
of sandstone and schist ma.- 
terial pH 5 . 6  

B?. ........................... .13 -16 " light yellomish brown to olive 
coloured lo&m; friable, al- 
most fluffy; stones of sand- 
Stone, slate and schist; 
pH 5.5 

C. ............................ .15 -90 " compact dark grey t o  light 
yellow sandy loam till ; 
slightly .mottled; contains 
small angular schist frag- 
ments. .pH 5.7 

I n  many places the BI horizon becomes a reddish bromn and much dark 
slaty schist is found in the profile. The veget.ation consists of maple and birch 
almost entirely. 

Agi-icuZtzae.-The cultivated soil is a brown loam t o  a depth of 5 t o  7 inches, 
where it grades into a lighter-coloured subsoil of the sanie texture. Drainage is 
good except in some places where the soil is shallow and has a compact subeoil 
or bed-rock is near the surface. This mil seems to be very well suited t.o the 
production of grass and excellent hay crops are grown. Hay yields 1 to 2 tons 
per acre and grain (oats) 35 t o  50 bushels per acre, where the land is under gciod 
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management. Clover may be groivn with success on this t.ype and alfalfa will 
do well if properly fertilized and handled. Potatoes yield upwarcls of 100 
bushels' per acre and corn seeins to produce a good crop also and this type ranks 
wit.h t,he Greensboro soils in being suited t o  a variet,y of crops and is probably 
superior as a grass soil. Many of the pastures are undergrazed and art! gron.- 
ing up t o  spirza or hardhack, the chief grasses consisting of bent grass, Kentucky 
blue a.nd poverty grass. 

WOODBRIDGE LoAm-The Woodbridge loain is not of niuch import.ance in 
the surveyed area and occupies only 100 acres in Compton county, niost of 
wliich is in forest. The profile described below is typical of t.he Woodbridge 
soiIs a.nd shows the general variation in t.he dept,hs of t.he horizons. 

Horizon Variation Description 
in depth 

Ao. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O - '1 " leaf litter and matted roots 
Al . . . . . . . . . . . . . . .  2.u black loam; crumb st.ructure 

pH 4.0 
BI. .  ........................... 4 - 6 " grey brown t,o brown loam; 

granular structure; some 
stones o'f sandstone and 
schist; pH 4.7 

Ba..  ........................... 7 -10 " Iight yellowish sandy Ioa$m; 
fi,rm; pH 5- 1, c . . . . . . . . . . . . . .  15 -38 " ,compact yellowish grey sandy 
loam; mottled; stones of 
sandstone and, schist; pH 
5-6  

These soils are acid throughout and their chief characteristic is their com- 
pact substratum. Drainage of the upper horizons is fairly good, but water passes 
along the top of the compact subsoil, which is impervious t o  bot,h water and 
roots. .The tree cover consists of maple, birch, ash, basswood and occasional 
white piiie. 

Agriculture.-The cultivated soil develops a bromn surface soil t o  plough 
depth and on some of t*he steeper slopes t.he soil is bronmer due t o  slightly 
better drainage and possibly also t o  erosion. The topography is gently sloping, 
although some steep slopes occur on this type. When cleared, the Woodbridge 
soils are suitable for grass, but are not very well suited t o  other crops, especiajly 
t.hose which are deep rooted. It furnishes a fair past.ure of bent grass, Kentucky 
blue .and poverty grass and some white clover. 

Soils Developed . on Till Deiived fronz Schistose Material Containhg 
Consideyable Serpentine 

ORFORD SANDY Loani.-The Orford eandy loain is the only type of soil t o  
fa11 in this class. The largest areas of the type occur in Sherbrooke and Rich- 
mond c'ounties, where t.he soi1 lies aloiig the lower elevations of the Sutton 
mountain ridge and i t  occupies an  area of 27,000 acres. The. profile described 
below shows the variation in the horizons of the Orford sandy loam. 

Horizon Variation Description 
in dempth 

-40.. ........................... O - 1 " blnck, semi-decoinposed organic 

4- 1 " grey sandy Ioamleachecbiayer; 
pH 4.S 

Bi. ............................ 2 - 4 " ,da& yellow t o  ochre coloured 
loam; stones of various 
sizes; pH. 4 - 9  

. B2 ... 8 -10 " greyish white sandy loam; 
stones of diorite anad ser- 
pentine; mottled; pH 6.4 

material 
.................... 4- 1 " black sandy loam; pH 4.8 
.................... 
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Horizon Variation Description 
in depth 

B3 ............................. 6 -12 ” dark grey compact gravelly 
sandy 1 O a m ;  mottled; 
stones of diorite and ser- 
pentine; pH 6.8 

C... .......................... .15 -20 ” firm dark grey gravelly sandy 
loam till; some boulden; 
stones of serpentine, quartz 
and slaty schist; pH 6.8 

The till of this soil contains considerable serpentine and this is reflected in 
the chemical composition of the soil. The chief characteristic of this soil is its 
whitish-coloured B2 horizon, which in some places resembles a leached layer. 
From table XII1 i t  may be noted that there appears to be a marked difference 
in chemical composition between the three upper horizons and the three lower 
ones. There is a sudden change in pH, an increase in phosphorus and a marked 
increase in magnesium. There is considerable difference ,in the chemical com- 
position of the BI and the B2 horizons, which would lead one t o  believe that 
something in the nature of a buried profile exists here. 

Agriculture.-Only small areas of this type have been cultivated and it is 
mostly in bush, the principal vegetation consisting of a mixed stand of maple, 
birch, spruce and poplar. This soi1 type is quite stony, but the stones are 
small and do not interfere with cultivation. Where i t  has been cultivated, i t  
develops a brown sandy loam surface soil ta plough depth and compares favour- 
ably with the Berkshire soils as a grass soil, but. not much information is 
available on its suitability for other crops. It would appear that  its high 
content of niagnesium might give some trouble to other crops, especially if the 
B2 horizon is close to the surface. Drainage varies from fair to poor, but is 
usually good enough to permit the growth of crops without the need of 
underdrainage. 

Soils Developed on Till Derived from Cambrian Slates and Sandstones 
RACINE SANDY LoAM.-The Racine sandy Ioam occurs in association with 

the Berkshire and Blandford soils, but is developed from quartzitic and slaty 
material. It occupies about 30,000 acres of the surveyed area and lies chiefly 
in Richmond county. The profile deecribed below shows the variations in 
depths of the horizons and is typical of this soil type. 

Horizon Variation Description 
in depth 

A0 ............................. O - 
A i . .  ........................... +- 1 black sandy loam; frkbie; 

Crumb structure; p H  4.4 
A2 ............................. +-- 1 II grey loam; weak platy struc- 

ture; pH 4.6 
Bi . . . . .  : ....................... 1 - 3 ” dark red to ooffee coloured 

sandy Ioam; often absent; 
p H  4.4 

loam; some stones of date 
and sandstone pH 4.4 

B3..  ........................... 8 -12 ” dark yellow to olive colûured 
loam; slightly mottled; 
p H  4.9 

Ci ............................. 6 - 8 ” light yellowish grey sandy 
loam moditîed till; finm to 
compact; stones of greenish 
grey sandstone, pH 6.6 

unaltered sa n d y 
loam till; pH 6.8 

4’’ leaf litter 

Bz.. ........................... 4 - 6 ” dark redd,ish brown sandy 

Cn.. .......................... .12 -20 ” compact, 
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The B horizon varies in texture from a sandy loam to a loam and usually 
the coffee coloured layer is absent and the horizons are not so distinct as in this 
profile. The soil is leached and resembles the Ascot soils to some extent The 
organic matter and nitrogen is high in the B2 and B3 horizons, but the content 
of phosphorus and potash is about the same as the other soils of the area, 
although the available phosphorus is very low. 

Agriculture.-The cultivated soil has a brown sandy loam surface soil to 
plough depth, underlain by a light brown layer which grades into the yellowish 
grey substratum a t  a depth of about 15 inches. The topography varies from 
level to gently undulating and on the undulating topography the water tends to 
collect in the hollows and many wet spots are found. Most of this soil type is 
cleared, but very little of it is under cultivation and its chief use is for Pasture. 
The vegetation consists chiefly of maple, grey birch, beech and hemlock. It is 
a poor grass soil, probably due to its acidity and lack of available phosphorus. 
Lime and phosphorus are badly needed on this soil before crops can be grown. 
Corn seems to be grown with variable success depending on the season and grain 
does not give very good yields. Potatoes give a fair crop and this soil should be 
quite well suited for this crop if fertilizers are used. 

BROMPTON STONY Loiwr.-The Brompton stony loam is found chiefly in 
Richmond county and occupies about 48,000 acres of the surveyed area. A 
description of a profile showing the variations in the depths of the horizons of 
this soil type is given below. 

Description Horizon Variation 
in depth 

A i . .  ........................... O - 5 black lomn; weak crumb 
structure; pH 5.2 

As. .  ........................... 2 - 7 ” compact greyish yellow to 
white sandy loam; numer- 
ous small stones; pH 5.4 

B.. ........................... ,10 -15 ” yellowish grey stony loam; 
nottled; s o m  e cobbles; 
firm to compact; sometimes 
quite sandy; pH 6.2 

c .............................. 15 -50 ” yellowish grey sandy loam; 
mottled; firm to compact; 
some stones of slate and 
sandstone, pH 6.8 

In  most cases there is no sharp line of demarcation between the B and C 
horizons, but in the better-drained places there may be a trace of a brown Bi 
horizon. This soil type occurs on the same type of topography as the Magog 
stony loam and resembles i t  somewhat, but has a tendency to be much sandier 
and to show the influence of weathered sandstone more strongly. It has an 
average content of nitrogen, phosphorus and potash, although i t  is not so well 
supplied with these elements as the Magog stony loam. The surface and interna1 
drainage are poor unless the soil occupies a slope where surface run-off is 
facilitated, but in spite of its poor drainage, the organic matter does not eecm 
to accumulate on the surface. 

Agriculture.-Large areas of the Brompton stony loam have been deared 
and the enormous done piles in the fields are evidence of the labour required to 
clear this soil type. The tree cover consists of maple, elm, beech and small birch, 
together with sonie poplar and spruce. When this soil is cleared, i t  has a greyish 
brown loam surface soil to  plough depth, which is full of small stones of a 
diameter of one t o  two inches. Hay and grain are the chief crops grown and 
Iarge areas are in Pasture which are usually undergrazed and growing up to  
birch sprouts and spirea. It is necessary to break this soil frequently in order 
to prevent it from beconiing compacted as it tends to settle after the Stone is 
removed and to form a compact layer under the surface, probably due to the 



36 

finer material being washed down and filling t.he pore spaces. Mixed hay yields 
about 1 to 14 tons per acre on this soil and oats about 30 to 40 bushels per acre 
if the soil is properly ma.naged. Better results are obtained with the use of. 
fertilizer and this soil responds very well to phosphate fertilization. The pastures 
are generally poor on this soil type, but with a little fertilization they improve 
rapidly and most of the Pasture areas on this type could be greatly improved. 

BROMPTON STOWY GRAVELLY LOAM.-The Brompton stony gravelly loam does 
not occupy a very large area, being confined to about 1,400 acres on the western 
slope of Stoke mountain. It differs from t.he normal stony loam in having a 
quantity of gravel in the profile, particularly in the B horizon. Due to its more 
open nature, the gravelly stony loam is slightly more leached than the normal 
type and the A2 horizon is somewhat deeper. The till is usually compact and 
contains patches of Sand and gravel and the profile has about the same acidity 
as the normal loam. The vegetation consists of maple, beech, grey birch, e!m, 
spruce and hemlock, usually in mixed stands. 

Agriculture.-The topography varies from level to gently undulating and 
the surface drainage is fairly good. Occasionally the surface is covered wit,h 
sandstone boulders and in some places there are grey shaly outcrops, but where 
the soil has been cleared and cultivated, t.he surface is a brown loam with some 
gravel in it. It has about the same crop value as the normal soil described 
above, but t,he greater part of i t  is in Pasture or forest. 

Soils Developed on Till Derived from Granite and Gneiss 
BECKET STONY LoAM.-The Becket stony loam is found chiefly along the 

International Boundary in Stanstead and Compton counties and has an area of 
about 16,000 acres. It occupies siniilar t,opography to the Greensboro and Ca!ais 
soils, although somewhat rougher, and occurs a t  a high elevation. A descript,ion 
of a typical profile is given below, sliowing the va.riat.ions in the various horizons. 

Horizon Variation Description 
in depth 

A o . .  ........................... O - 4'' leaf litter. 
Al .  ............................ 4- 1 If black fluffy loam to sandy 

A2 . . . .  ..... . . . .  1 - 2 'I grey fine sandy 1oa.m; slightly 
loam; p H  4 - 4  

tplaty structure; pH 4.4 
BI.. ........................... 1 - 2 " dark reddish loam; friable; 

w e a k Crumb structure ; 
pH 4.7 

BP .... . . . . . . .  S -10 If dark yellow to ochre coloured 
loam ; becomes lighter in 
colour with depth; slightly 
.mottled ab.ove the sub- 
stratum; pH 5.4 

C...  .......................... .20 -30 " grey Ioam till, often compact, 
,pH 6-6  

I n  some places along the International Boundary, the soil is more heavily 
leached than described above and a well developed A2 horizon is seen. The 
Becket soils do not differ great,ly from t.he Greensboro soils except in acidity and 
Iaclr of calcium. The tree cover consist.s of maple, birch, beech, ash and spruce, 
while spiræa and poverty grass are .cornmon on the Pasture areas. 

Agriculture.-At one time there were quite a number of farms on t,his soi1 
type, but many of these have been ahandoned and are growing up to birch 
sprouts. The rough and broken topography is usua.lly covered with granite 
boulders which interfere with cultivation, so that  most of the land is used onIy 
for Pasture. The fairly compact subst.ratum of these soils tends to hold up the 
moisture and there are many wet depressions througliout the area of this soil type. 
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Very few crops are seen on the Becket stony loam and it is for the most part in 
forest and should remain so. 

The smoother areas of the Becket stony loam are occupied by the Becket 
loam, but such areas are small and not of great agricultural importance. Some 
crops are grown on these areas, but the soil is not suited to deep-rooted crops 
and hay and grain are about the only crops grown. Hay yields about 3 to 1 ton 
per acre and oats 30 to 35 bushels per acre. Potatoes will do well if fertilized. 

Soils Developed on Till Derived from Non-calcareous Slates and Xhales 
ASCOT SANDY LoAM.-The Ascot sandy loam is found chiefly in central 

Sherbrooke and Richmond counties and in the northern part of Stanstead county 
and occupies an area of about 64,000 acres. A description of a typical profile 
showing the variations within the horizons is given below. 

Horizon Variation Descript ion 
in depth 

&. ............................ O - 4“ leaf litter 
A1 ............................. + 1 ” black to dark brown sandy 

loam; loam; meak Crumb 
structure; p H  5.0 

A2 ............................. 1 - 3 ” grey loam; variable in depth; 
slight platy structure; p H  

. . . . . . . . . . .  5 - 8 ” reddish brown to* o c  h r e 
coloured sandy loam; gran- 
ular structure; some slate 
fragments; p H  5.6 

Bz.. ........................... 8 -10 ” dark yellow sandy loam; fri- 
able; many roots; date  
fragments; pH 6.0 c ..................... .20 -36 ” greyish sandy loaim till; com- 
pact; fragments of date and 
small pieces of sandstone. 
p H  6.4 

The reddish coloured BI horizon is very characteristic of this soil. 

5:3 

It is 
deeper than the BI in the Becket soils and has a distinctly coarse feeling when 
rubbed between the fingers. There is not much stone in the profile and the 
drainage is usually good. The Ascot sandy loam contains slightly more mag- 
nesium, calcium and potash, but less phosphorus than the Becket soils. It is 
better supplied with phosphorus than the Racine sandy loam with which it is 
often associated and is more sandy than either the Becket or Racine soils. The 
vegetation consists of maple and white birch. 

Agriculture.-The topography of this type varies from rolling to hilly and 
the surface is broken by numerous rock outcrops. Consequently, this soil is 
widely used for Pasture. When cultivated, the surface soil becomes a brown 
sandy loam to a depth of six inches and often has some slate and shale fragmects 
mixed in it. The Ascot sandy loam does not seem to be well suited to grass 
or grain crops and hay yields are very poor in comparison with the other soils 
of the area, but corn seems to grow as well on this soil type as on most of the 
other types in the area. The dominant grass in the pastures appears to  be 
Kentucky blue grase, but most of the pastures are in poor condition and under- 
grazed, and moss hummocks, spirza and birch sprouts flourish. 

ASCOT SHALY SANDY LoAM.-This soil type is found along the eastern side 
of Lake Memphremagog and in northeastern Richmond county and has an 
area of about 15,000 acres. It resembles the normal sandy loam, but differs in 
having a quantity of angular shale fragments in the profile. The B2 horizon 
is often very shaly and practically no soil is present, especially if the bed-rock 
is close to the surface. There are many rock outcrops on this soil type and 
where the bed-rock is close to the surface, it is not uncommon to see small pools 
of water standing in the large cleared fields. In  some cases this renders good 
fields useless for anything but Pasture. 
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Most of this type is used for rough Pasture or is in bush. Hay crops are 
poor and grain gives poor yields, but potatoes seem to produce a fair crop as 
the soi1 is very acid and the shaly sandy loam surface soil seems to be well 
suited to this crop. Possibly with the use of fertilizer, potatoes might prove a 
successful crop on this soil type. 

SHERBROOKE SANDY LoAM.-The Sherbrooke sandy loam is found mostly 
in Compton county and occupies an area of about 46,000 acres. A typical 
profile of this soil type showing the range in depth of the horizons is described 
below. 

Horizon Variation Description 
in depth 

A0 ............................. O - +" leaf litter 
A i . .  ........................... 4- 1 I' black sandy loam; weak 

Crumb structure; pH 4-7  
Az. ............................ 1 - if" purplish grey loam; variable 

in depth; pH 4.8 
Bi . .  ........................... 3 - 5 I' &rk reddish brawn loam; 

friable; grades through a 
yellow colour to Bz; pH 4.7 

Bz.. ........................... 8 -10 " yellow to olive-coloured loam; 
some large Stones; pH 5-0 

ci ............................. 4 - 6 " pale yellowish grey loam; 
altered till; firm, but not 

cz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
compact; some date frag- 
ments; pH 6.0 

.2û -36 I' dark olive grey loam; firm; 
date f,ragments; pH 6.4 

Under deciduous forest the brown BI horizon is usually thin and is under- 
Iain by a deep, light yellow coloured B2 horizon. Chemical analyeis shows that 
this soil type has about the same composition as the Ascot soils differing only in 
having less calcium and phosphorus and physically it is not so sandy. The 
vegetation consists of maple, birch and some elm. 

Agriculture.-The Sherbrooke sandy loam is found on smooth, gently undu- 
lating topography and usually has about the same elevation as the Racine soils. 
The cultivated soil has a surface of 6 t o  8 inches of brown mellow loam and the 
profile is quite free from Stone, so that i t  is suitable for the use of al1 types of 
farm machinery. This soil type responds well to  phosphate fertilization, but 
phosphate needs to be applied about every two years. A 2-12-6 gives good 
results on this soil with hay and grain. The Sherbrooke sandy loam produces 
a better grass and grain crop than the Ascot soils, even though it is not so well 
supplied with nutrients. Hay yields 
about 1 ton per acre and oats about 40 bushels per acre on the average. 

A small area included with the Sherbrooke sandy loam near Bury contains 
considerable gravel in the profile. At present this soil is al1 in bush and is not 
used except for rough Pasture. It has no agricultural possibilities. The profile 
is similar to that of the normal loam, but the horizons are full of gravel and the 
B horizon is quite compact. The topography varies from level to undulating 
and the surface is quite stony. 

SHERBROOKE SANDY  AM HEAVY SUSSOIL PHASE.-This variation in the 
Sherbrooke sandy loam is confined to an area in the vicinity of East  Angus and 
covers an area of 2,000 acres. It is associated with the Sherbrooke sandy loam 
on the one hand and the Coaticook Clay loam on the other and is a transition 
type between the two. The profile resembles that  of the Sherbrooke sandy loam 
and differs only in that the B2 horizon rests on a grey stony Clay till, which 
tends to restrict the drainage. 

When cultivated, the surface soil becomes a brown sandy loam to  ploügh 
depth, except where the drainage is not good, in which case the surface is blsck. 

Most of the type is under cultivation. 
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Tree cover consists of maple, spruce, birch, poplar and occasional white pine. 
The soil tends to hold the moisture after a heavy rain and the wooded areas are 
wet even in dry periods. It grows a fair crop of grass, about equal to the normal 
soil, but due to its usually poor drainage, grain usually gives poor yields. Very 
little of this soil type is cultivated and the greater part of it is in bush. 

MAGOG STOKY LoAM.-The Magog stony loam resembles the Brompton 
stony 'oam described above and occurs on siiiiilar topography. This soil type 
occurs extensively in al1 four counties and occupies an area of 152,000 acres and 
is the third Iargest soil type in extent. A description of a typical profile showlng 
the variations in depth within the horizons is given below. 

Horizon Variation Description 
in depth 

A i . .  ........................... O - 2 " black loam, containing mucli 
semi - decomposed organic 
matter; pH 5.4 

A?. .......................... 4 - 6" grey compact loam; full of 
srneil angular slaty stones 
and sandstone pebbles; pH 
5 . 5  

Bi..  ........................... 8 -15 '' dark greyish mottled loam to 
sandy loam; some stones; 
pH 6.4 

Bz ............................ .25 -75 " dark yellow to olive coloured 
loam; firm; mottled; some 
slaty stones; pH 6.8 

This soi1 differs from the Brompton stony loam in having a tightly compact, 
very stony layer close to the surface which is difficult to dig through, while the 
soil under the compact layer is quite friable and loose. Most of the stone in 
the profile is concentrated in this compact layer and the chief difference in 
stoniness between the Brompton and the Magog soils lies in this concentration 
of stones in the A2 horizon of the Magog soils. In  some places the upper 
horizons are sandier than those described above and there are patches of Clay 
in the B2 horizon, while occasionally the BI  horizon assumes a brown colour 
where the soil is very well drained. From the chemical analyses in table XII1 
i t  is evident that  this soil is well supplied with nutrients. It has a high content 
of available phosphorus and is better supplied with calcium and magnesium 
than either the Brompton or the Dufferin soils. 

Agriculture.-When the Magog stony Ioani is cultivated, i t  develops a 
characteristic greyish white appearance on the surface, which niay often be 
recognized from long distances. The topography varies from level t o  undu- 
lating and the drainage is poor, except on some of the sloping hillsides. Clearing 
of this type is tedious but not difficuit and there are huge stone piles in the 
cleared fields. It tends to  become compacted after cultivation much like the 
Brompton soils and must be broken up every two or three years for best results 
but when cultivated and well drained i t  will produce as good, if not better, hay 
and grain crops than any other soil in the area. It seems t o  be a strong soil for 
grain, probably on account of its available phosphorus. Considerable areas are 
in Pasture, which are mostly grown up to birch sprouts, moss hummocks and 
spiræa. The vegetation is chiefly maple, birch, spruce and poplar. Poplar 
seems to be more prevalent on the Brompton soils than on the Magog soils. 
Hay will yield 1 to 13 tons per acre and oats 35 t o  50 bushels per acre on land 
that is well drained. Corn does not do well on this soil type and very little is 
grown, but it seems to be suitable for roots. 

MAGOG STONY SANDY LoAm-This phase of the Magog stony loam is not 
of much importance in the area. It includes an area of sandy, poorly-drained 
soils associated with the normal stony loam in scattered areas and occupies 
about 4,000 acres in total. The profile is somewhat similar to  the normal stony 
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loam, but the B horizon is composed of yellowish brown, mottled sandy loam 
which becomes heavier with depth and rests on a compact grey loam till. In  
the better-drained places the B horizon may be a brown colour and Vary in 
texture from a fine Sand to a sandy loam. Nearly al1 of this type is covered 
with trees of poplar, spruce, tamarack, red maple and cedar and is quite swampy 
in appearance. No crops have been seen on this soil type and where it, is 
cleared it is used for Pasture. 

SOILS DEVELOPED ON GLACIAL OUTWASH 
Soils Developed from Xandstone and Slaty Materials 

ST. FRANCIS LOAMY '&ND.--The St. Francis loamy Sand is confined to an 
area of about 7,000 acres in Richmond count,y, most of which lies near the 
town of Danville. This soil seems t o  be of more recent origin than the Colton 
soil described below and is not so well developed. A description of a profile 
showing the variation in dept,h within the horizons is given below. 

Horizon Variation Description 
in depth 

Al.  ............................ O - 6 " brown loamy sand; granular 
structure; pH 5.2 

A z . .  ........................... 1 - 13" grey fine Sand often absent; 

Bi. ............................ 8 -10 '' dark brown to reddish brown 
loamy sand; granular stnic- 
ture; pH 5.7 

Bz.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -15 " yellow loamy sand; granular 
structure; pH 5.7 

C. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 -80 '' pale yellûw or grey Sand with 
same gavel; usually not 
stratified; pH 5.8. 

. p H  5.2. 

The underlying gravel is not so distinctly stratified as in the Colton soils 
and the profile is usually deeper before the gravel is reached and in some places 
t.he sand shows evidence of having been worked by t'he wind. This soil is inti- 
mately associated with the Shipton sandy loam described below and i t  is often 
difficult to separate them. Where tree cover exists, i t  consists of birch, poplar 
and some white pine. 

Agriculture.-The topography of this soil varies from undulating to rolling. 
The soil is not so heavily leached as the Colton soils. Drainage is good and in 
some places, excessive, but in general the soils hold more moisture than the 
Colton soils, and are slightly better for crop production. Most of this type 
has been cleared and is in hay or Pasture. Small areas of grain and some corn 
are grown but these crops do not pr0duc.e heavily unless considerable fertilizer 
is used. Potatoes are a suitable crop for this soil and will produce 100 to 250 
bushels per ac.re or more if fertilizer is used and some large acreages of this 
crop have been seen in the vicinity of Danville. The pastures furnish poor 
grazing and are chiefly in poverty grass, but they may be improved. with 
proper management and fertilizat.ion. 

So& Developed froin Granitic and Gneissic Mute.l-ials 
DUBY GRAVELLY SANDY Loani.-This soil type occurs in Stanstead and 

Compton counties in scattered areas and covers about 18,000 acres. In  forested 
areas, the profile has a 1 to 2 inch layer of purplish grey Sand under the forest, 
duff and this is underlain to a depth of 12 to 15 inches by a brown to yellowish 
brown gravelly sandy loam, which grades t.hrough a pale yellow, loose and open, 
gravelly sandy loam to layers of Sand and gravel a t  a depth of 22 to 30 inches. 
The gravel a t  this depth varies from cobble size to emall boulders aiid is some- 
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times coated with carbonate material. Some da te  and limestone fragments 
are also found, but these are scattered. The acidity varies from a pH of 5 .3  
in the surface t o  a pH of 6-1  in the lower subsoil. The Danby soils appear 
to be well supplied with nitrogen, phosphorus and potash, but calcium and 
magnesium are low. Birch and maple form the dominant tree cover. 

Agriculture.-The Danby soils are not very suitable for agricultural pur- 
poses, chiefly because of their excessive drainage and consequently not very 
much of these soils is under cultivation. Hay and grain crops are poor and the 
pastures are grown up to p0vert.y grass. The chief use of this type is as a 
source of road gravel and for construction purposes. 

COLTON FINE SANDY LoAM.-The Colton fine sandy loam is developed on 
old terraces along the stream courses throughout the area and covers about 
20,000 acres, most of which is found in Stanstead county. A typical profile is 
described below showing the variation in the depths of the horizons. 

Horizon Variation Description 
in depth 

-40.. .......................... O - 
Ai ............................ 4- 1 " -black fine sandy loam; 

granulai. structure; p H  
5 .5 .  

A2 ............................ 1 - 4 " -grey fine sandy loam; 
granular structure ; pH 
5.4 

Bi., ......................... .IO - 20 " -brown friable sandy loeim; 
granular structure; be- 
cornes lighter in colour 
with depth and grades 
into a yellow B2; pH 
5.6 

B2.. ......................... . i û  - 12 " -€'adle yellow to grey sandy 
loam; pH 5.8 

C . .  .......................... .30 - 60 " -Loose  grey gravelly sand, 
p w i n g  into stratified lay- 
ers of sand and gravel a t  
26-30 inches f r m  the sur- 
face, pH 5 - 8  

D ........................... .30 -120 '' -stratifield sand and gravel 

Under the original forest cover the grey A2 layer is well developed, but 
as most of khis soil type has been cultivated, very few profiles containing the 
grey layer remain. In  some of the areas there is an indurated layer under 
the A2 which is 4 to 5 inches thick and where this is present, i t  holds up the 
water and prevents the penetration of roots. The Colton soils are often inti- 
mately mixed with the Danby soils and in this case have more gravel in the 
upper horizons. The chemical analysis shows that the Colton fine sandy loam 
is low in nitrogen, phosphorus and potash, but has an average amount of otheï 
nutrients. Birch is the dominant tree cover with some occasional white pins. 

AgricuZture.-The topography of the Colton fine sandy loam is usually 
level, but may be undulating in a few places and the drainage varies from good 
to excessive. When this soil is cultivated the surface becomes a brown fine 
sandy loam to plough depth and this surface layer seems t o  be able to hold 
considerable moisture. The greater part of this soil type is cleared and used 
for Pasture, but there are local areas where hay, grain and corn are grown. 
Grass and grain give poor yields unless fertiliser is used and lime is also needed. 
Potatoes will yield 100 ta 150 bushels on this soil if fertilized and corn docs 
well also under this treatment. Small fruits and truck crops should do well 
on this soil if properly handled, and where the soil is not excessively drained, 
the use of manure, phosphate and potash fertilixers will render i t  capable of 
producing good crops. 

4" -100s litter, leaves, etc. 
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Soils Deposited on Lacustrine Clay and Developed from Granitic Materials wifh 
some Impure Limestone and Slate 

SHELDON SANDY LoAM.-The main areas of this soil type are found a!ong 
the principal river courses, particularly along the St. Francis and Coaticook 
valleys and about 5,000 acres were mapped. A typical profile is dessribecl 
below, and the variation within the horizons is shown. 

Horizon Variation Description 
in depth 

A o . .  .......................... O - 
A i .  . . . . . . . . . . . . . . . . . . .  ... 4- 1” -black to dark brown sandy 

loam; weak Crumb struc- 
ture; pH 5.4 

13“ -grey fine sandy loam; slight 
platy structure; pH 5-6 

. . . .  . . 3 - 5” -reddish brown sandy loam; 
granular structure; pH 5.7 

I32,. ......................... .10 - 16“ -yellow sandy Ioam; fem small 
Stones; pH 6-2 

D. ........................... .24 -120“ -grey sandy Clay to Clay loam; 
nutty structure; calcare- 
ous a t  great depths; p H  
6.4 

3” -1eaf litter. 

. . . . . . . . . . . . . . . . .  1 - 

The chief variation in this soil type is the depth to  the Clay subsoil and 
in the lower part of the Coaticook Valley there is a greenish silty layer in the 
su‘bsoil. Near Milby, at the junction of the Moe and Salmon rivers, the 
Sheldon is mixed with the Coaticook Clay loam and along the St. Francis Valley, 
north of Sherbrooke, the Clay often comes within 15 t o  18 inches of the surface. 
The texture of the surface soil ranges from a fine sandy loam to a sandy loam 
and even approaches a loam in places. The chemical analyses show tha t  this 
soil type tends .to be lower in nitrogen, calcium and magnesium than the adjacent 
upland soils and is considerably leached in spite of its clayey subsoil. The 
forested areas are covered with birch, poplar, maple and spruce. 

Ag&uZture.-The Sheldon soils are free from Stones and easy ta cultivate 
and very productive when fertilized. Their natural fertility, however, is  low, 
but better yields are obtained on the Sheldon soils than on the Colton soils, 
probably as a result of their better moisture-holding capacity. Hay yields 
1 to 14 tons per acre on this type and oats 30 to 40 bushels per acre, while 
potatoes will yield about 125 to 150 bushels per acre and corn does quite well. 
With fertilizer these yields may be improved. I n  some places the Sheldon 
soils are found on fairly steep slopes and considerable erosion is taking place. 
These slopes should be left in permanent sod or in trees. Even on the smoother 
topography the Sheldon soils are subject to erosion when intertilled crops are 
grown and care should be taken in soil management and crop planning. 

SHIPTON SANDY LoAM.-The Shipton sandy loam is often mixed with the 
St. Francis loamy Sand in Richmond county, where i t  occupies about 10,000 
acres. It resembles the Sheldon sandy loam in being deposited on Clay, but is 
usually less leached. A description of a profile showing its variations is given 
below. 

Horizon Variation Description 
in depth 

A0 .................... O - 4” - brown sandy loam, weak 
Crumb structure; pH 5.2 

trace of grey fine sandy 
loam; usually absent 

granularstructure; p E  5.6 
B 2 . .  ......................... .16 - 22” - light yellow sandy losim; 

granularstructure; pH 5-6  
B3.. .......................... 12 - 15” - grey sand; pH 6.6 
D ..................... . , . .30 -120” - grey silty Clay to Clay; 

nutty struoture; pH 6.8 

5 - 10” - reddish b r o m  sandy loam; 
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The profile is usually deeper than the Sheldon soils due to the heavier 
deposition of Sand in this area and there is little evidence of leaching, the grey 
layer being difficult t o  find. 

The Shipton sandy loam is better supplied with potash, calcium and mag- 
nesium in the upper horizons than the Sheldon soils and the nitrogen is more 
evenly distributed throughout the profile. The principal tree cover consists of 
birch, elm and some spruce. 

Agriculture.-The topography of the Shipton sandy loam varies from level 
to rolling and the soils are often badly eroded. Where erosion has been severe, 
the topography has a "linob and sag" appearance. It is a better crop soil, 
without fertilizers, than the Sheldon soils and sonie good crops of timothy and 
oats are grown, but erosion is a pertinent factor on this soil type and care 
must be taken with hoed crops such as corn and potatoes even on the more level 
tracts of land. Nearly al1 of this type is cleared and much of i t  is in Pasture, 
while timothy and oats are the chief crops grown. 

SOILS DEVELOPED ON LACUSTRINE MATERIALS 
COATICOOK CLAY hAM.-The Coaticook clay loam is developed from the 

fine sediments deposited in lakes formed by the damming of streams during the 
glacial period. Consequently, it is found along the principal river valleys of 
the area and usually a t  considerable elevation above the present water level. 
This type occupies about 40,000 acres, chiefly in the Coaticook Valley. A typical 
profile is described belom and the variation in depth within the horizons is 
aIso shown. 

Horizon Variation Description 
in depth 

A i .  ........................... O - 1" - black loam and semi-decom- 
posed organic matter; 
meak cmmb ûtructure; 
pH 4.5 

A2. ........................... 1 - 3" - grey clag cloam; structure 
varies from meak platy to 
fine nutty; pH 5-0  

......... 8 - 15'' - reddish brown to yellomish 
brown Clay loam; small 
nutty stiuoture; pH 5.0 

. . . . . . . . . . .  .10 - 12" - yellowish grey clay loam : 
firm ; slightly mottled ; pH 
5.8 

C .  ........................... .26 -130" - grey clay ; massive strue- 
ture;  sometimes laminated; 
pH 6.6 

Some of the included areas contain considerable silt and are lighter in 
texture than the normal soil I n  some places in Richmond county, till has been 
found under the clay, showing that the Clay n-as deposited after the glacial ice 
left the area. In  the vicinity of Kingsbury the Clay has a pinkish tinge. 
Where the type occurs with the Sheldon sandy loam, there are a few places in 
which the surface soil is a heavy sandy loain. The Coaticook Clay loam is as 
well supplied with nitrogen, phosphorus and potash and the other elements 
as the other soils of the area. Nearly al1 of this type has been cleared and the 
remaining forested areas are covered with e h ,  maple, birch and spruce. 

Agriculture.-The Coaticook Clay loam is free from Stone and quite fertile 
and is very welI suited to dairy farming. It is, however, subject to  severe sheet 
and gully erosion and its once level topography is eut by ravines and gullies 
which impart a rolling character t o  this soil type. After cultivation, the surface 
becomes a brown Clay loam to plough depth, which is underlain by a yellowish 
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brown Clay loam. The chief crops grown are hay and grain and some corn is 
grown for silage. Corn yields 10 to 15 tons per acre, hay 1 to 13 tons per acre 
and oats 35 to 50 bushels per acre on soils of this type. In  some of the more 
level areas, the drainage must be improved in order to grow crops successfully, 
but generally the soil is sufficiently well drained in its natural state. Some 
small associated stony areas have been included with this type, but they are 
unsuitable for agricultural purposes. 

LENNOXVILLE CLAY LOAM.--This soi1 type does not occur to  any great 
extent in the surveyed area and is usually found on low, poorly-drained places. 
Only about 500 acres of this type were mapped and a description of a profile 
is given below, together with the variation in depths of the horizons. 

Horizon Variation Description 
in depth 

A l  ............................. O - 6 " brown Clay loam; Crumb 

Bi. ........................... 3 - 4 " greyish Clay; mottled with 

Bz ............................. S -10 " grey mottled Clay loam; mas- 

structure; pH 6.8 

b r O w n streaks; massive 
structure; pH 6.8 

sive structure; pH 7.0 
B3.. ........................... 6 -12 " grey heavy loam; cloddy 

structure; mottled; pH 7.0 
C... ........................... 5 -10 " grey coarse sand 
D... .......................... .20 -50 " gravel and coarse sand 

This soil seems to have been deposited in the shallow embayments of 
former meandering streams which mere subject to periodic flooding. It 
becomes lighter in texture with depth and the horizons are quite distinct and 
show the marks of deposition. It is well supplied with nutrients, being equal 
to any of the soils of the area in this respect. The forested areas are covered 
with elm and maple on the better-drained parts and spruce, red maple, cedar 
and scirpus on the more poorly-drained areas. 

Agricdture.-The only well developed area of the Lennoxville Clay loam 
occurs on the Experimental Station at  Lennoxville. It requires drainage before 
it can be successfully cultivated and due to its low position is usually subject 
to early frosts. When well drained, it is suitable for the production of hay, 
grain, corn and roots and has about the same value as the Coaticook soils. 

SOILS OF THE BOTTOM LANDS 

MILBY FINE SAND.-The Milby fine Sand is developed on the flood plains 
of the several streams throughout the area and occupies about 17,000 acres. 
The surface soil is a brown, fine sand to a depth of about ten inches and this 
grades through a pale yellow Sand t o  a grey coarser sand a t  a depth of 20 to 30 
inches. In  some places there is considerable gravel in the profile and the 
Milby soil somewhat resembles the Colton soils. It is derived from a variety 
of materials, chiefly slaty schist and impure limestone and the surface soil has 
a pH of 5.0 which changes to a pH of 6.0 at a depth of 15 to 20 inches. The 
Milby fine Sand is a young soil and is still being formed in places and it shows 
no profile characteristics. 

Agriculture.-The topography of the Milby fine Sand is level and most of 
i t  is subject to flooding a t  high stages of the rivers and for this reason i t  is 
unsuitable for certain crops. The sand is fine enough to  hold the moisture 
during the drier periods of the summer and some areas of this type are m-cl1 
developed. On the wider flats, there are usually wet spots on this type, where 
i t  lies farthest from the present river course. Corn, potatoes and market 
garden crops may be grown on this soil type, but most of the cultivated areas 
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are used for hay or grain. Hay yields about 1 to 1% tons per acre and oats 
about 40 bushels per acre, but it has been observed that grain has a tendency 
to lodge on this soil type. Early frosts are prevalent and short-season crops 
are best suited to the Milby fine Sand. 

ORGANIC SOILS 
PEAT.-The areas mapped as peat occur in low depressions where semi- 

decomposed organic material has accumulated to the depth of 22 to 3 feet. In  
most cases this deposit is fibrous, brownish t o  blackish material composed of 
sedges and other plants. Practically no woody peat occurs in the surveyed 
area. In  one place near Waterville, sphagnuin moss covers the peat and is being 
developed commercially Most of the peat is underlain by compact rusty 
brown or grey Sand and is usually very wet and swampy. 

MISCELLANEOUS SOIL TYPES 
ALLUVIAL SOILS-UNDIFFERENTIATED.-The SOilS designated as alluvial 

soils, undifferentiated, occupy low-lying land along the streams. The surface 
soil usually consists of 6 to 8 inches of brown sandy loam mixed with more or 
less organic matter, often mucky in appearance. Beneath this the subsoil is a 
mottled, rust brown coarse Sand to a depth of 15 inches, often containing some 
grave1 and cobbles. This in turn is underlain by a mixture of Sand and water- 
rounded and angular Stones and often patches of Clay. Most of this soil type 
is poorly drained and subject to flooding. In  the drier places, its organic surface 
makes it suitable for the production of truck crops, but there is very little of 
this type of land available. Very little of this soil type is cleared and i t  is 
covered with a dense growth of spruce, tamarack and cedar. 

ROUGH STONY LAND.-The land classed as rough stony land includes areas 
which are too stony and broken by rock outcrops to  be of any agricultural use. 
Par t  of this land type is used for rough Pasture and the remainder is in forest. 
The total area occupied by this type is about 98,000 acres or 6.9 per cent of 
the entire surveyed area Much of this class of land is confined to the three 
principal ridges, described under topography, but there are also scattererl areas 
which are too rough for cultivation, particularly along the International 
Boundary. The rough stony land has been divided into different classes 
according to the soil type with which it is associated. These have been named 
rough stony land-Ascot soi1 material, Becket soil material, Berkshire soil 
material and Greensboro soil material. In  these areas the few profiles which 
are developed resemble those of the normal soil with which they are associated, 
but they tend to be shallow due t o  the thin layer of drift over the bed-rock. 
In  some cases these areas furnish good Pasture xhich could be improved with 
fertilization, but in other areas the slopes are so steep that erosion is takiug 
place and these areas should be allowed to  grow back into bush. 

SWAMPY LANn-The areas mapped as swampy land conskt of wet, swampy 
places in which the water is held on the surface of the soil by a compact subsoil 
or bed-rock. The surface soil usually consists of a 6 to 8 inch layer of semi- 
decomposed organic matter mixed with considerable minera1 material. This is 
underlain by a compact substratum of Sand or till which is impervious to water. 
Most of these areas are covered with trees of cedar, spruce or poplar and a 
ground vegetation of sedges, rushes and scirpus. 

FIm-An area in Richmond county has been mapped as fiII. This is land 
that has been covered with the waste products of the asbestos mine and is 
unsuitable for agricultural purposes. 
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soi1 Erosion 
Little attention has been paid to  soil erosion in the surveyed area, yet  con- 

siderable erosion is taking place on some of the soil types. This is especially 
true of the more intensively cultivated types and anyone who has witnessed the 
heavy rains which frequently occur in the area during the summer cannot fail 
to be impressed by the niuddy streams flowing across the fields and along the 
road-sides. Some of this erosion may be controlled by cultural practices, but 
the more serious types require some engineering ski11 for successful control. 

Soi1 erosion depends on several factors; the type of soil, the slope, the 
chemical and physical properties of the soil, the vegetative cover and the amount 
and intensity of the precipitation al1 affect the amount of water which will run 
off over the surface and its rate of flow. The control of erosion is complicnted 
by the fact that different t.ypes of soil on t'he same slope erode differently. Once 
erosion has reached the ri11 or small gully stage, i t  expands rapidly and causes 
serious losses of valuable fa.rin land. Sheet erosion is undoubt.edly causing 
serious losses of good top soil in the area, but this type of erosion often escapes 
notice until serious clamage is clone. 

In  grouping soils into erosion cat.egories, it is often the practice to group 
them according to their amouiit of slope. Five categories are usually c.hosen, 
namely A, B, C, D, and E slopes. The A slopes include land which is nearly 
level or has a slope less tha,n 2+ per cent, that  is, a rise of 2+ feet in a hundred. 
I n  t,he surveyed area this would incJude some of t.he Coat.icook, Sheldon, Colton, 
Milby, Lennoxville, Magog, Broinpton and Dufferin soils which have level to 
gently undulating topography. 

The B slopes range from 24 t o  7 per cent and would include small areas 
of the Sheldon and Coaticook series, together with a large percentage of the 
upland soils such as the Greensboro, Ascot,, Racine, Calais, Orford, Danby, 
Sherbrooke, Blandford and Woodbridge soils. These soils are subject to  some 
water erosion with intertilled crops on the steeper slopes, but when in grass or 
woodland, they are not much affected. Tilled crops such as corn or potatoes 
are suscept.ible t o  considerable erosion on the steeper slopes of this class, 
particularly on the Sheldon and Coat.icook soils. 

The C elopes range from 7 t o  15 per cent and are subject t o  severe erosioii 
if under cultivation. The steeper slopes of t,he Greensboro soils, most of the 
Becket. st,ony loain and t.he rougher areas of the Ascot and Berkshire soils are 
included in this class. These slopes should be left under permanent grass cover 
or woodland. 

The D slopes, ra'nging froni 15 to 25 per cent, and the E slopes, ranging 
upwards from 25 per cent, should be left. in forest. These include the areas 
classed as rough stony land and the steepest parts of the upland soils. Erosion 
will Vary in each of these classes with t.he t.ype of soil. The heavier types of 
.soi1 tend t.o wash more readily than the lighter soils because of t.heir greater 
content of finer material. 

Al1 types of agricultural pract.iccs inay be carried out on soils with an 
A slope wit'hout much danger of significant. erosioii, but care should be exercised 
wit.h the Coaticook soils even in this class. The B slope soils require a reason- 
able a,inount of care and close-growing crops such as hay or grain are best suited 
to this type of topography. The Coaticook, Sheldon and Calais soils will suffer 
from sheet mashing when on a dope of 4 to 7 per cent., particularly with hoed 
crops, and the upper limit of the B dope is t,he steepest on which cultivatcd 
crops may be grown without the danger of considera,ble erosion. The C slopes 
should not be used for cultivated crops, but. grass and grain may be grown up 
to 15 per cent slope, although here again the type of soil will determine the 
safety of the practice, and above this limit the land should be in good Pasture 
or forest. The D and E slopes in the surveyed area are fortunately mostly in 
foreet and should remain in this state. 

, 
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There are large areas on the steeper slopes which are used for Pasture and 
these are often undergrazed and are growing up to hardhack and small trees. 
It is evident from the vegetation that the soi1 in these pastures is seriously 
depleted and in such a condition they are susceptible both to erosion themselves 
and are unable to hold moisture and hence cause erosion of the lower slopes. 
The use of fertilizer would greatly improve the sod in some of these pastures 
and not only increase their feeding value, but also t heir moisture-holding 
capacity. The poorer areas should be allowed to grow into forest. 

On some farms, small streams are cutting away their banks and washing 
away valuable bottom land and soine type of preventive measure should be 
established in this case. In  general, there is a slight sheet erosion taking p!ace 
on al1 of the upland soils which are under cultivation, but this has not reached 
a serious stage. In  the Coaticook and Sheldon and, in some cases, in the 
Shipton soils, care should be taken to prevent sheet washing, by the use of 
suitable crops and cult.ura1 practices on the steeper slopes. 

Agricultural Methods and Management 
The climate of the four counties under discussion is suitable for the growth 

of a considerable variety of crops. Crop practices do not Vary widely within 
the area and the same general types of practices are followed everywhere. 
Mixed farming may be said to occupy the greatest attention among the agri- 
cultural population, but in some of the better-developed areas, and especially 
near the larger towns, dairying is a specialty. In  the more heavily wooded 
areas, particularly in the eastern section of the counties, where considerable 
lumbering is carried on, a few cows are kept on every farm. During the past 
few years there has been an increasing trend towards more dairying and an 
increase in the production of hogs for market. Farming operations in Richmond, 
Sherbrooke and Stanstead counties are more intensive than in Compton county 
and more farms are devoted to dairying. This has led to an increase in the 
number of silos on farms in recent years and a tendency toward growing more 
corn for silage. There is a general tendency to plough up hay land after two 
or three years and to grow a hoed crop, which is followed in turn by grain and 
hay again. Hay occupies the greatest acreage of cultivated farin land in the 
area followed by oats and mixed grain and small local acreages of wheat, 
barley, potatoes and roots are also grown. 

The soils of the Greensboro series are probably the most developed in the 
area and i t  is on these soils that  farming has been carried on longest. The 
crops gronm and the practices followed on the Greensboro soils also apply t o  
the other upland soils of the Berkshire, Sherbrooke, Racine and Ascot series. 
Hay, grain and corn are the chief crops grown on al1 these soils and better 
yields are obtained on the Greensboro soils over a period of years than on the 
other types. Where hay is grown on these types, the fields are usually trealed 
with manure and, if fertilizer is used in addition, 250 to 375 pounds of 4-8-10 is 
recommended by the Provincial Fertilizer Council for best results. If both 
manure and fertilizer are used, mixed hay will usually yield about 1 to 2 tons 
per acre on the Greensboro soils and slightly less on the other soils. Good 
yields of corn (8 to 15 tons per acre) may be obtained on the Greensboro, 
Sherbrooke and Ascot soils, but the Berkshire soils are usually at too high 
elevation for best success with this crop. Some potatoes and roots are also 
grown and for potatoes the Provincial Fertilizer Council recominends the use 
of 800 to 1,200 pounds of 2-12-10 per acre if manure is also used, or more than 
this if manure is not used. Potatoes mil1 probably give slightly better yields 
on the Ascot soils than on the other types. The rougher upland soils like the 
Becket stony loam are used chiefly for Pasture. 

On the more poorly-drained upland soils of the Calais, Dufferin, Magog 
and Brompton series, hay is the principal crop grown and yields of 1 t o  13 tons 
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per acre are obtained. Where the Magog, Brompton and Dufferin soils have 
been cultivated for years, good yields of grain (30 to  50 bu.) are obtained. 
The Magog soils seem t o  be better suiterl t o  grain than the other poorly-drained 
types after they have been cultivated. Drainage is a major factor on these 
soils. The Blandford soils are excellent for grass and equal to the Greensboro 
soils if fertilizer is used. They have a sinooth topography, are easily cultivated 
and usually easy to  drain. The Woodbridge soils are usually too steep for 
cultivated crops, but grass niay be grown successfully. They are very acid 
and require liming. 

On the lighter soils such as those of the Danby, Milby, Colton, Sheldon, 
Shipton and St. Francis series, hay and grain give poor yields unless heavily 
fertilized. The Danby soils are used chiefly as a source of road grave1 and are 
not much cultivated. On the other types, hay yields 3 to 1 ton per acre and 
oats 25 to 35 bushels per acre unless fertilized. Al1 these soil types require 
lime and manure is beneficial both as a source of plant food and in increa>ing 
the nioisture-holding capacity of the soil. Potatoes seem to be well adapted 
to these soils and the use of 800 to 1,500 pounds of 2-12-10 per acre is recom- 
mended by the Fertilizer Council if no manure is applied and slightly less 
otherwise. For cereals on these soil types good results are obtained when 
300 to 600 pounds of 2-12-10 or 2-12-6 per acre is applied according t o  the 
recommendations of the Fertilizer Council. 

On the soils of the Coaticook and Lennoxville series, corn will yield 
10 to  15 tons per acre if heavily manured a t  the rate of 12 to 16 tons per acre, 
but roots are a niore reliable crop than corn on these soil types, although they 
cost more to  produce according to reports of the Experimental Station at 
Lennoxville. For cereals the use of 250 to 500 pounds of 20 per cent super- 
phosphate per acre is reoommended by the Fertilizer Council. 

Grass mixtures sown for hay usually contain timothy, red top and alsike 
clover with some fescue, oat grass and orchard grass. Timothy and red top 
seem to be the most consistent grasses for this area, as alsike, fescue, orchard 
grass and oat grass seem to die out after the first year. The Boon variety of 
timothy is well suited to the cliniate of the region. Red clover and alsike have 
a tendency to  winter-kill rather heavily. On Re11 drained soils which are 
neutral in reaction, or which hare  been limed, alfalfa will often succeed, but in 
general, alfalfa has not flourished on the soils of this area. 

Banner is the highest yielding oat variety grown in the area, but Legacy 
and Vanguard also give good yields, the latter sonietimes out-yielding Banner. 
Barley is an  earlier crop than oats and gives a loiver yield, the chief varieties 
grown being Charlottetown 80, Mensury and O.A.C. 21. Mixed grain covers 
considerable acreage, especially in Stanstead coun,ty, and the highest yielding 
mixture has been found to  be Charlottetown 80 barley, Huron wheat and 
Banner oats in the ratio of 36-30-51 pounds per acre. The Banner oat, how- 
ever, is unsuitable for this mixture as it is difficult to  harvest due to the fact 
that  i t  grows taller than the other grains and the Legacy oat has been 
substituted. 

Some emall acreages of spring M-heat, are grown in the area and Huron, 
yiclding about 34 bushels per acre, seems to be best suited to  this region. 
Sunflowers grown for silage yield more heavily than corn and usually about 
21 tons per acre are obtained. Mainrnoth Russian is the largest yielding 
variety and Ottawa 76 is nearly as good. 

Large quantities of commercial fertilizers are bought in the area. Table XI 
shows the amounts bought in 1933-34 and this is still increasing. Stanstead 
county uses the greatest quantity of commercial fertilizer and 16 per cent 
superphosphate is the most used fertilizer in Stanstead and Compton counties, 
while the 4-8-10 is more used in Sherbrooke and Richmond counties. There 
is a tendency a t  present to restrict the mixtures of fertilizers used to  the 
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2-12-6, 4-8-10, 0-16-6 and superphosphate. Lime is used on some farms but is 
not  receiving the attention i t  deserves. 

Pastures.-Perhaps the greatest improvement in farm practice in recent 
years has been the greater attention given to  the pastures in the area. Most 
of these pastures consist of those parts of the farm which are cleared, but too 
rough for cultivation and in many cases the land should have been left in 
forest. On the other hand, some very good grazing may be provided on some 
areas by careful management and the use of fertilizers. The fertility of these 
pastures has been seriously depleted. When the forest is first removed, the 
pastures seem to  have a dominance of the better species of grasses such as 
Kentucky blue grass and white clover. Subsequent grazing methods-usually 
undergrazing and lack of proper car-drive out the better species and red top, 
poverty grass, spiræa and moss huminocks appear. Finally, the tree cover 
returns and the land is of no use for Pasture. 

In  a survey made by Frankton (6) in Stanstead county in 1939-40, the 
average cover of farms was noted. This is presented in the table below. 

Percentage Cover of Farms-iStanstead County 
Type of Cover 

Bush Pasture ....................................................... 
Lom grade Pasture less than 40% grass .............................. 
High grade Pasture over 40% gmss ................................. 
Hay .............................................................. 
Grain ............................................................ 
Corn ........................................................ 
Other intertilled erops ........................................ 
Scrub ....................................................... 
Bush ............................................................. 
Forest ........................................................... 
Swamp ........................................................... 

Per  Cent 
11-3  
20.2 
8 . 9  

19.9 
5.2 
0.8 
0.G 

11.2 
13-5 
6.9 
1.5 

100.0 
- 

The botanical composition of the pastures was also studied. Good grasses 
and clover occupied 27.6 per cent, poverty grass, 16 per cent, and other useful 
plants 56.4 per cent of the actual Pasture flora. The most useful species in order 
abundance were found to  be red top, red fescue, Kentucky blue grass, white 
clover and timothy. Rich mixed swards containing clover mere far less coinmon 
than single grass or mixed swards. Red top constantly outyielded Kentucky 
blue grass and is superior as a single species in this respect. 

The improvement of pastures should begin on the better types of land 
and i t  would be a good practice to allow the rougher types t o  go back to  forest. 
Manuring n7ill greatly increase the value of the sward by encouraging the 
growth of white clover and closer grazing seeins essential to  keep down the 
shrub growth. For most soils in the area the use of 400 to  500 pounds of 0-16-6 
per acre is recoinmended for Pasture fertilizer by the Provincial Pasture Coin- 
mittee and this should be applied every two or three years, depending on the 
results obtained. T'liith this treatment and careful grazing management the 
ordinary farm Pasture will become a valuable asset. 

I n  general, the upland soils of this area are very suitable for the production 
of grain and hay, while the niore poorly-drained soils such as the Calais and 
Dufferin series are better suited t o  grass than grain. The soils of the river 
bottoms and the outwash soils are suitable for truck crops and potatoes, except 
where otherwise noted, and the heavy soils are good grain and hay soils, if 
they are sufficiently drained. Practically no orchard of any size appears in the 
area, but there are certain local conditions that are favourable for fruit growing. 
Dairying is the chief industry and will tend to increase in the future. 
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Comparative Evaluation of the Different Soil Types 

The soils of the surveyed area differ considerably in their productivity 
and in their adaptability for the different crops. In  table XII the suitabilities 
of the various soils for the main crops grown in the area are summarized. The 
ratings of the soils, such as good, poor, fair, etc., are based on general observa- 
tions made during several years supplemented with data collected froin various 
farmers and apply where the soils have been well imnaged. The different 
ratings serve for comparisons in the surveyed area only, as  sufficient informa- 
tion is not available to date to permit an exact quantitative rating m-hich could 
be used to compare the product.ivity and suitability of the soils in this area with 
soils elsewhere. 

From table XII i t  is evident that, in most cases, the soils which are best 
suited for the production of hay are also good grain soils and the poor grain 
soils are inferior for hay. The Magog and Brompton soils are somewhat better 
suited to the production of grain than of hay, but this does not mean that 
successful crops of hay may not be grown on these soils, 

The light soils of the Ascot, Racine, St. Erancis, Sheldon and Sherbrooke 
series are best suited for potatoes and, with the exception of the Sheldon and 
Sherbrooke soils, are inferior for grain and hay. Most of the good potato soils 
are inferior for roots. The Greensboro soils, which are the xpost extensively 
cultivated soils of the area, will grow a crop of potatoes of sufficient yield t o  
make i t  profitable to use them in a rotation with grain and hay. 

The Coaticook and Lennoxville soils are better suited t o  the production 
of roots than the other soils of the area. Sonie of the soils yielding a fair 
crop of roots will give a good yield of potatoes but the poorer root soils me 
also poor for potatoes. 

TABLE XII.-CROP ADAPTABILITY O F  T H E  MAJOR SOIL TYPES* 

Soil Type 

Ascot sandy loam.. .................... 
Becket stony loam. . . . . . . . . . . . . . . . . . . . .  
Berkshire loam. ....................... 
Blandford loam.. 

Calais loam.. .......................... 
Colton fine sandy leam. ................ 
Coaticook Clay loam, ... .. 
Danby gravelly sandy loam.. .......... 
Dufferin sandy loam.. ................. 
Greensboro loam.. ...................... 
Greensboro loam- 

strongly rolling phase.. .. .. 
Lennoxville Clay loam:. ................ 
Magog stony loam. .................... 
Milby fine sand.. ...................... 
Racine sandy loam.. .. ......... 
St. Francis loamy sand ................. 
Sheldon sandy loam .................... 
Sherhrooke Sand 
Shipton san..i.v 10 
Woodbridge laam. ..................... 

Hay 
and 

clover 

FP 
P 
FG 
G 

FG 
G 
P 
G 
P 
G 
G 

G 
G 

FG 
G 
FP 
P 
G 

FG 
P 
F 

Oats 

FP 
P 
F 

F G  
G 
F 
FP 
G 
P 
F 
G 

G 
G 
G 
O 
F 
P 
G 

F G  
P 
F 

Potatces 

G 
FP 
FG 
FG 
FP 
P 

FG 
P 
P 
P 
F 
F 
P .  
FP 
F 
G 
G 
G 
G 
F 
F 

Roots 

F 
P 
F 
F 

FG 
P 
FP 
G 
P 
P 
F 

F 
G 
FP 
F 

FP 
F 
F 
F 
FP 
FP 

Corn 

G 
P 
FP 
G 
F 
P 
P 

F G  
P 
F 
F 

FP 
FG 
FG 
G 
CC 
FP 
G 
G 
F 
P 

Pasture 

P 
P 
FP 
F 
F 
F 
P 
G 
P 
F 
FP 

FP 
F 
F 
F 
P 
P 
F 
F 
P 
FP 

*G=Good. F=Fair. P=Poor. 
FP =Fair to poor. F G  =Fair to  good. 

I n  general, the soils best suited for corn are also good potato soils, but 
inferior for roots, Exceptions to this are the Coaticook and Lennoxville soils 
which are better adapted t o  corn and roots than to potatoes. The Greenshoro 
soils d l  grow fair crops of potatoes, corn and roots as well as good grain acd 
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hay crops and this makes i t  possible ta practise a more diversified rotation on 
these soils. Most of the soils which yield good hay and grain crops are suitable 
for corn, but inferior for roots and potatoes. Exceptions to  this are the Coati- 
cook and Lennoxville soils which are suitable for hay, grain, corn and roots, 
and the Sherbrooke and Sheldon soils which are adapted t o  the production of 
hay, grain, corn and potatoes. 

This 
is due largely to poor management rather than t o  the potential value of these 
soils for Pasture. Most pastures will respond to good management and fertilizer 
treatnient as has been discussed in another part of this report. 

It is diffic.ult to arrange al1 the different soils in the order of their pro- 
ductivity owing to their differences in adaptability for different crops. How- 
ever, considering al1 crops, i t  can be safely said that such soils as the Coaticook 
Clay loam, the Lennoxville Clay loam, the Sheldon sandy loam, the Sherbrooke 
sandy loam, the Milby fine sand, the Greensboro loam and the Blandford loam 
are the more productive soils of the area, while the Danby gravelly sandy loam, 
the Shipton sandy loam, the Colton fine sandy loam, and the Becket stony 
loam are definitely inferior. 

Summar y 

Nearly al1 the soils have been classified as fair to poor Pasture soils. 

The four counties of Stanstead, Sherbrooke, Richmond and Compton com- 
prise an area of approximately 2,200 square miles or 1,410,200 acres. The 
topography varies from the level areas along the stream courses t o  the rough, 
broken hills of the mountainous part of the area, with a range in elevation 
from 523 feet at Lake Massatvippi to 3,500 feet above sea level on RiIegantic 
mountain. I n  general the country slopes from the International Boundary on 
the south and east towards the north and northwest. The area is crossed in a 
northeasterly direction by three distinct and roughly parallel ridges about 
25 miles apart  and is dissected by numerous rivers, al1 of which flow tonlards 
the north. The St. Francis is the largest river in the area and with its tribu- 
taries, drains practically the whole region, n-hile numerous lakes scattered 
throughout the area tend to modify the climate in some localities. 

The country was first settled by immigrants from the United States toward 
the latter part of the eighteenth centuiy and sime then i t  has developed 
rapidly. Originally the four counties were covered with forest of yellow birch, 
grey birch, maple and beech on the higher slopes and a mixture of hemlork, 
white pine, Oak, birch, spruce, cedar and poplar on the lower slopes, but much 
of this has been cleared and little of the original forest is left. 

The climate of the area is humid temperate. Long cold winters with heavy 
snowfalls are followed by summers in nhich the days and nights have slight 
variations in temperature and this is accompanied by an abundance of rainfall, 
which averages about 40 inches per annum. Al1 of the area was a t  one tirne 
under a great continental ice sheet whiclî crushed the rock materials and carried 
and re-distributed them throughout the area. These materials chiefly consist 
of slates and shales containing some impure limestone, schists, granite and 
gneiss. The soils developed on the slaty and shaly areas have a gently rolljng 
to level topography, those developed on schistose materials a strongly rolling 
to hilly topography and those developed on granite and gneiss material have a 
rough, broken topography. Over practically the whole area, the soils belong 
to the Podsol group. They are heavily leached soils with a greyish A, horizon 
under the forest duff and a reddish brown to broivn B horizon in which t h e  
accumulation and deposition of the leached products takes place. In  the 
western part of the area, particularly in western Richmond county, the soils 
show a tendency to be less leached and the brown colour is carried down deep 
into the profile. These soils are in a state of transition to  the Brown Podsolic 
poils which occur farther west. About 75 per cent of the soils of the area are. 
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developed on glacial till, with 47 per cent occupied by the mell-drained soils, 
21 per cent by the imperfectly-drained soils aiid about 7 per cent occupied by 
poorly-drained types. The soils developed on ou twash materials occupy about 
7 per cent, lacustrine soils about 3 per cent, and the soils of the bottoni lands 
about 2-5  per cent of the surveyed area. Nearly 7 per cent of the area is in 
rough stony land unsuitable for agriculture1 purposes and 3 per cent is in swanip. 

Since the early days of settlement, mixed farining and lumbering have been 
the leading occupations of the farm population. I n  Conîpton county the raising 
of cattle for beef was formerly niore profitable than dairy farining, but in recent 
years more cows are being milked. The recent establishment of an  evaporated 
milk plant a t  Sherbrooke has provided a good market for inilk in the area and 
the war situation has caused a decided incrcase in the production of butter and 
cheese. Pasture management is rapidly beconiiiig a n  important factor in suc- 
cessful farming in this area. The fertility of most of the pasture land has been 
seriously depleted through lack of care and under-grazing and much of the  
present pasture land should be returned to forest. On the reniainder, proper 
graziiig inethods and the use of fertilizer m-il1 be of adrantage. 

The leading crops are hay, usually coniposed of tiinothy and red top, and 
grain. Oats occupy the largest acreage of grain crops, but there is considerable 
area under mixed grains. Small acreages of fodder corn, potatoes, roots, clooer, 
rye and buckmheat are also grown. About 50 per cent of the land in farnis is  
improved, the remaining 50 per cent being in natural pasture or woodland. 

The soils of the area were classified into tmenty-one series based on differ- 
ence in parent material, drainage and mode of formation. The distribution and 
area of these soils is shown on the map accompanying this report. 

I n  general, the best developed agriculture of the area is seen on the Greens- 
boro soils in Stanstead county, although there are several areas of the other 
types which are eyually well developed. The well-drained uplancl soils vary 
in texture from loams to sandy loams. The Berkshire, Racine, h c o t  and 
Sherbrooke Eoils are cultivated t o  a large extent, but do not have the pro- 
ductivity of the Greensboro soils. The Calais, Magog, Brompton and Orford 
soils are al1 suitable for grass and good crops of grain have been grown on the 
Magog soils when drainage is improved. The Dufferin soils will grow good 
grass crops where surface drainage is not inipedecl and much of this type has 
been developed in Stanstead and Compton county. The soils developed from 
out'wash materials are found along the river valleys aiid the Coaticook and 
Sheldon soils are most developed. The Coaticook Clay loani is suitable for the 
production of grain, hay and root crops and many d'airy farms are found on 
this type of soil, while the Shipton soils, which arc found on the terraces in 
Richmond county, are not highly developed, but are commonly used for hay. 
The Colton and St. Francis soils are best suited to truck crops and fertilizer 
must be applied to these soils in order to get a profitable crop. Hay and grain 
usually give poor yields, unless fertilized. The Danby soils are used as a source 
of grave1 for road construction, while the Milbÿ soils, together nith some of 
the recent alluvial deposits, are used chiefly for hay and grain, but unfor- 
tunately they are subject to flooding and early frosts and are suitable only for 
short season crops. 

Little or no attention has been given to  soil erosion by the farming popu- 
lation or other agencies in the area and niany of the soils, particularly those of 
the Coaticook, Sheldon and Calais series, are beiiig rapidly eroded and a 
certain amount of sheet washing is also taking place on the other types. I t  
will not be long before this erosion will need attention to prevent losscs of 
valuable farm land. 

There is little difference in the chemical composition of the soils of the 
area except where the underlying material exerts a direct influence on thc soi]. 
Nearly al1 of the soils are acid and the addition of linie is needed, v-hile 
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phosphorus has been amply demonstrated to b e  t.he most important single 
element lacking in the soils of the area. About 10 per cent of the area is not 
fit for agricultural purposes due to st.oniness or rough topography. The Magog 
and Brompton soils are the stoniest, but they may be cultivated. The other 
soils except those of the Coat.icook, St. Francis, Colton, Sheldon, Shipton and 
Lennoxville contain some Stone, but not enough to  interfere with cultivation. 
The soils of the swamps are difficult to drain and are not used for agricultural 
purposes. 
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TABLE XII1.-CHEMICAL A N D  PHYSICAL COMPOSITION OF SOIL SAMPLES FROM THE SURVEYED AREA-Continued 
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32.0 

30.0 

28.0 

PH 

_- 
4.7 

4.8 

4.8 

5.0 

5.8 

23.00 

3.57 

5.57 

4.82 

2.32 

7,010 

4,381 

6,572 

3,067 

876 

26.6 

19.2 

23.8 

27.0 

183.0 

0.72 

0.17 

0.24 

0.12 

0.06 
__ 
1.18 

0.07 

0.27 

0.12 

0.01 

0.01 

a 0.27 

a 0.13 
6 0.14 

a 0.20 
6 0.27 

a 0.16 
b 0.17 

a 0.15 
0 0.15 

a 0.21 
6 0.33 

a 0.04 

a 0.24 
6 0.28 

a 0.13 
b 0.14 

a 0.01 
b 0.01 

a 0.11 

6 0.35 

___ 

b 0.04 

b 0.11 

65.80 
85.50 

85.20 
88.20 

75. 65 
80.11 

76.80 
80.60 

78.80 
80.67 

-__ 

54.10 
84.00 

85.09 
86.50 

71.32 
78.30 

73.50 
77.40 

75.89 
77.10 

74.67 
76.00 - 
76.80 
84.80 

64-60 
85.15 

77.80 
79.50 

72.72 
74.20 

8.10 
10.53 

10.47 
10.87 

17.39 
18.45 

18.07 
18.97 

17.20 
17.65 __ 

7.58 
11.77 

9.90 
10.00 

15.15 
16.58 

16.41 
17.25 

16.63 
16.90 

20.02 
20.40 

11.02 
12.17 

13.42 
13.47 

16.69 
17.05 

20.53 
20.95 

__ 

7.0 

7.0 

10.0 

18.0 

24.0 

0.84 
1.09 

0.49 
0.51 

0.72 
0.76 

1.02 
1.07 

1.74 
1.79 

0.57 
0.89 

0.41 
0.42 

0.56 
0.61 

0.64 
0.67 

0.64 
0.65 

0.63 
0.64 

0.81 
0.90 

1.00 
1.02 

1.01 
1.03 

1.17 
1.19 

35.63 

1.72 

8.47 

4.97 

1.81 

2.11 
__ 

9.32 

2.13 

2.00 

2.05 

4.7 

4 -8  

4.7 

5.0 

G.0 

6.4 

22,032 

4.406 

7,344 

4,400 

734 

, . . < . < . .  

46.0 

7.4 

18.7 

10.0 

7.0 

12.0 

9.0 

14.0 

15.0 

17.0 

20.0 

17.0 
- 

18.0 

23.0 

29.0 

18.0 
___ 

59.6 

33.6 

33.6 

37.6 

40.2 

33.4 
- 

45.2 

45.2 

52.0 

46.2 

3 .6  

18.6. 

9.8 

16.8 

21.8 

29.0 

16.8 

22.8 

18.0 

25.8 

5.1 

5.1 

5.4 

6.0 

2.505 

2,190 

876 

.< . . . . . .  

21.1 

16.9 

77.8 

254.2 
__ 

123.0 

56.0 

57.0 

95.0 

0.33 

0.07 

0.10 

0.06 

. a 0.20 

a 0.13 
(> 0.13 

a 0.21 
6 0.22 

a 0.27 

6 0.22 

b 0.27 



Col ton finr sandy loan 
'A , . . .  < . < .  1 0 - 7  75.90 

80.15 
78.55 
79.65 

81.60 
81.90 

17.4 

22.4 

30.7 
___ 

23.6 

15.2 

6.3 

16.5 

12.44 
13-14 

13.62 
13.82 

12.45 
12.50 

a 0.11 
b 0.12 

a 0.09 
b 0.09 

a 0.10 
b 0.10 

a 0.19 
b 0.21 

a 0.23 
b 0.25 

a 0.15 
b 0.16 

a 0.18 
b 0.18 

a 0.24 
b 0.26 
a 0.12 
b 0-13 

a 0.11 
b 0.11 

a 0.14 
1i 0.14 

a 0.13 
b 0.13 

- 

__ 

34.0 

9:o 

12.0 

1.12 
1.18 

1.05 
1.07 
1.32 
1.32 

0.17 

0.05 

0.03 

78.8 

86.0 

94.0 
___ 

57.2 

58.8 

56.8 

50-0 
__ 

58-8 

55.6 

59.6 

63.6 

21.6 

0.85 
0.90 

0.83 
0.84 

0.82 
0.83 

4.8 

1.8 

0.8 
-- 

5.2 

5.2 

9.2 

11.6 

1.63 
1.72 

1 . 9 6  
1.99 

1.76 
1.77 

5.1F 

1.43 

0.30 

13 . . . .  ..... 

c. .. .. .... 

5.1 

5.2 

5 .5  
- 
5.2 

5.4 

5.6 

6.6 
- 
5.2 

5 . 6  

6.0 

6.2 

6 . 6  

7 -22 

22 - 

4.381 

1,752 

876 

131.0 

88.0 

154.0 

149.0 

5.0 

4.0 

2.0 

0.35 

0.19 

0.10 

0.04 

0.71 
0.79 

0-82 
0.89 

0.90 
0.95 

1.16 
1.18 

0.64 
0.69 

0.46 
0.49 

0.57 
0.58 

0.70 
0.71 

0.44 
0.45 

1.08 
1.20 

1.04 
1.13 

1.04 
1.10 

1.34 
1.36 --__ 

0.54 
0.58 

0.52 
0.56 

0.68 
0.69 

0.67 
0.GS 

0.98 
1.01 

69.71 
77.40 

68.61 
74.75 

71.00 
75.00 
75.04 
76.40 

75.00 
80.70 
77.65 
82.00 

82.20 
84.00' 

83.80 
84.70 
72.35 
74.50 

16.4 

12-2 

5-2 

37.6 

36.0 

34.0 

38-4 
__ 
30.4 

32.8 

30.8 

28.8 

46.8 

19.93 
22.13 

22.05 
23.95 

21.85 
23.08 
19.79 
20.15 

13.36 
14.38 

15.30 
16.17 

14.66 
14.98 
12.61 
12.77 

21.32 
21.97 -~ 

*A ........ 

Bi _______ . .  

B2 .__. . . . . .  

Ba . . .  .... . . 
_-- 

9.96 

7.70 

5.25 

1.75 

0 - 4  

4 -14 

14 -36 

36 -50 

- 

4,416 

3,672 

2,938 

........ 

54.0 

29.0 

27-0 

29.0 

72.0 
__- 

62.0 

62.0 

81.0 

60.0 

124.0 

1.06 
1.18 

1.01 
1.10 

0.97 
1.02 

0.98 
1.00 

0.06 

0.09 

0.08 

0.07 

0.08 

1.17 

0.08 

0.29 

0.13 

0.11 

19.0 

9.0 

8.0 

0.0 
-- 

0-0 

1.0 

0.0 

0.0 

0.0 

0.73 
1.63 

0.46 
0.47 
0.57 
0.61 

0.56 
0.57 

0.69 
0.71 

1.75 
3.90 

1.33 
1.35 

0.95 
1.02 

1.37 
1.40 

1.56 
1.62 

33.23 
74.17 

87.20 
88.05 

72.00 
77.60 

77.30 
78.90 
69.35 
71.80 

9.16 
20.12 

9.33 
9.46 

18.22 
10.67 

16.88 
17.22 

22.77 
23.60 

y l o a m  
0 - 4  

4 -15 

15 -20 

20 -36 

36 - 

2,880 

2,160 

360 

. . . . . . . . 

864 
__ 

30,240 

3.600 

8,G40 

720 

. . . . . . . . 

14.6 

7.3 

14.6 

14.9 

25.8 
- 
30.1 

4.2 

4.5 

28.7 

168.2 

1.30 
1.40 
1.39 
1.47 

1.18 
1.20 

1.07 
1.08 

1.90 
1.9G 

Sheldon S I  
*A. . . . . . , 

131 

Ho.. . . . . . . 

I l 3  

D . . . . . . . . 

. , . . . . . 

. . . . . . . 

10.8 

1l.G 

9 .6  

7.F 

31-6 

7-11 

5.28 

2.15 

1.26 

2.85 

55.20 

1.70 

7.27 

2.06 

3.72 

Coaticook 
A o. . . . . , . . 

A2.. . . . . . . 

Bi 

Bz. , . . . . . . 
c . . . . . . . . 

. . . . . . . 

y l o a m  
O -  1 

1 - 3  

3 -15 

15 -26 

26 - 

4.5 

5.0 

5.0 

5.8 

6.6 

a 0.38 
b 0.85 

a 0.19 

a 0.23 

a 0.24 
b 0.24 

a 0.38 
b 0.39 

b 0.19 

b 0.25 

0.58 
1.29 
1.19 
1.21 

1.37 
1.47 

1.77 
1.80 

2.33 
2.41 

0.0 

0.0 

0.0 

0.0 

0.0 

56.4 

30.4 

35.6 

35.G 

15.6 

34-8 

50.4 

45.2 

41.2 

40.8 

8.8 

19.2 

19.2 

23.2 

43.6 

* = cultivated sainplesfrom old pastures. 
a = whole soil, oven-dried at 110" C. 
b = wliole Bail calcuiated ta mineral constituent8 only. 
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