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Les Citoyens au Courant 
271 route Principale 

Très-St-Rédempteur (Qc)  J0P 1P1 
Tel: 514-316-6689 

lescitoyensaucourant@gmail.com 

 
Commission parlementaire du Québec 26 novembre au 5 décembre 2013 
Enbridge Line 9B reversal and line 9 capacity expansion project 
 

ABOUT LES CITOYENS AU COURANT 

1. Les Citoyens au Courant is a group of citizens principally from the villages of Très-Saint-Rédempteur, Sainte-
Justine-de-Newton, Rigaud and Pointe-Fortune. Our group is made of village residents living close to 
Enbridge 9B pipeline and farmers who own and work on land crossed by the pipeline or near the pipeline. 
Our group also includes a small number of citizens (fewer than 10) from other municipalities who share the 
same concerns. Our group consists of 25 active members and some dozens who have given us their support 
informally. Furthermore, we feel our concerns represent those of the general population of the 
municipalities where we live, having spoken to several hundred residents. 
 

2. Our group is not registered and has no legal status. We are citizens, not activists, with full-time jobs and 
families, and none of us has any experience in the area of parliamentary commissions or pipelines. 
Fortunately, three members of our group have considerable technical knowledge gained in their 
professional practices that has helped us understand the issues in question. These professionals are an 
engineer (Luc Falardeau), a chemist and physicist (Norman Molhant) and a micro-biologist (Michelle Poilly). 

3. The members of our group rely directly on underground water sources close to the pipeline and all of us rely 
on water sources that could be severely affected in the case of a spill. The farmers in our group rely on 
underground water sources for commercial reasons in addition to private use.   

4. We have read the documentation provided by Enbridge and the National Energy Board.  
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INTRODUCTION 

5. We are concerned about the risks created by the age of the pipeline, the plan to use the pipeline to 
transport diluted bitumen and the increased volume. We consider this creates a risk that is unacceptable to 
our local economy, our livelihoods, our health and well-being. The contamination of our water would be 
devastating. Many members of our group have worked and lived in this area for many generations and we 
make up part of the living history of our municipalities. The personal loss caused by an oil spill would be 
immeasurable in terms of the deep connection we feel with the place we live. We are also concerned about 
the health of our families and animals (in the case of farmers with livestock) if there were a spill from the 
pipeline. All our concerns have been heightened by the way Enbridge has responded to our group and 
others during the Information Request period during the NEB public hearings.  We feel the lack of 
transparency about the project is reflected by the vague and non-committal answers Enbridge has given to 
precise questions, and how difficult it has been in both conversations and the written exchange to get basic 
facts from the company. We are also concerned about the accident record of Enbridge. 

6. Les CaC = Les Citoyens au Courant.  
IR = Information Request to Enbridge made during the NEB public hearings  
ILI = inline inspections 
V-S = Vaudreuil-Soulanges 
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COMMENTS AND RECOMMENDATIONS FROM LES CITOYENS AU COURANT 

Les retombées commerciales possibles du projet proposé 
 

7. Les Citoyens au Courant note that there is little or no commercial gain for Vaudreuil-Soulanges from this 
project. There are no economic advantages for our region, only risks.  

8. Even the pipeline integrity dig work is not being carried out by a local company. See response in IR1 to 
question 2.2. “The pipeline integrity dig work is being carried out by Robert B. Somerville Co. Limited and 
Construction SIMDEV.” The company Enbridge refers to is located in Alberta and in Ontario, not in Quebec.  

 

Recommendation No. 1  
We recommend that Enbridge chooses a local company from our region (Vaudreuil-Soulanges) or at least a 
Quebecois company for any pipeline dig work in Vaudreuil-Soulanges.   
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Le caractère approprié du tarif des règles et règlements ainsi que de la méthode de 
tarification proposée 
 

9. The National Academy of Sciences Report does distinguish between dilbit and heavy crude: 
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=18381 

10. This NRDC report has a table on page 6, which defines dilbit vs. conventional crude according to its chemical 
properties: http://www.nrdc.org/energy/tarsandssafetyrisks.asp 

11. The Proposed Rules and Regulations defined diluted bitumen as indistinct from “crude petroleum”. Yet we, 
Citoyens au Courant, are aware that the diluted bitumen, which Enbridge proposes to ship, is of different 
acidity, viscosity, sulphur content, and potentially corrosiveness to the crude petroleum products normally 
shipped under the category of “heavy crude”. This lack of distinction within the Rules and Regulations Tariff 
(and the subsequent tolling methodology) is inconsistent with the engineering assessment in Enbridge’s 
application.  

 

Recommendation No. 2  
We recommend a regulatory framework and subsequent tolling methodology which accounts for the different 
chemical properties of diluted bitumen.  

 
 

 
  

http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=18381
http://www.nrdc.org/energy/tarsandssafetyrisks.asp
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Les effets environnementaux et socioéconomiques potentiels du projet proposé, y compris 
ceux causés par les accidents ou défaillances pouvant survenir, et les effets 
environnementaux cumulatifs éventuels que sa (9b) réalisation est susceptible de causer 
 
12. In our IR 1 to Enbridge, les CaC asked the company if the results of their inline inspections would be released 

and Enbridge said yes: “Enbridge will communicate the results of the in-line inspection tool runs to affected 
landowners and municipalities”.  

13. When questioned in our IR 2 as to when, Enbridge replied as if we were asking about the integrity digs: 
“When work on the pipeline is required on an affected landowner's property, an Enbridge representative will 
make reasonable efforts to contact the landowner a minimum of seven days in advance of any work being 
conducted. This includes integrity dig work. Therefore, information on integrity digs may not be 
communicated until after August 6, 2013 to the affected landowners if digs are not scheduled to begin until 
after that date. Quebec municipalities were informed of the number of digs in their areas in March 2013. The 
results of the integrity digs will be communicated to municipalities and affected landowners after all integrity 
work has been completed, likely in 2014.” 

Recommendation No. 3  
The results of the inline inspection carried out in 2012 should be communicated to an independent agency of 
experts and the NEB, along with the results of the integrity digs, and this information should be made public in 
order to reassure the public that Enbridge’s statement that the pipeline is safe is true. 

 
14. In our IR 1 4.11, les CaC asked Enbridge if they have data on groundwater in the V-S regional watershed 

(water composition, groundwater movements, recharge areas of the confined aquifer, etc.). The response: 
“In the unlikely event of a release, Enbridge would have specialized resources ready for rapid deployment 
with processes at their disposal to quickly gather groundwater information specific to the area of the 
release”.  

15. In our IR 2 we followed up with the assertion that it is not possible to gather groundwater data so quickly. 
This data is currently being established by Cobaver V-S. The study will be completed in 2015. In the absence 
of data, Enbridge said that “if site specific data is not available, the groundwater information would be 
obtained from the groundwater monitoring wells that are installed as part of response activities”. 

16. In IR 1 6.11 we asked Enbridge what methods are available to monitor the contamination of the water table, 
and Enbridge responded “Groundwater monitoring wells are used to monitor groundwater levels and 
groundwater quality”. Yet later on in response to our IR 2 follow-up question 6.11 about groundwater 
monitoring wells, Enbridge states “There are no groundwater monitoring wells in Vaudreuil-Soulanges”.  

Recommendation No. 4  
We recommend that groundwater data in Vaudreuil-Soulanges should be mapped and established before the 
project goes ahead, so that in the event of an oil spill, our water tables can be quickly and more efficiently 
protected. 
 

Recommendation No. 5  
Groundwater monitoring wells should be established at key points in Vaudreuil-Soulanges, in consultation with 
Cobaver V-S. 
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La conception technique du projet proposé 
 
17. In its response to our IR 1 4.7, Enbridge states that it is not always possible to detect small leaks but that 

they can be detected by inline inspection tools. Considering that Enbridge intends to run inline inspection 
tool every 5 to 7 years (response to IR 2  4.16), we are concerned that oil may be leaking into the 
environment undetected for long periods of time.  

Recommendation No. 6  
The inline inspection tool should be run annually so remedial action can be taken to prevent and repair leaks. 

18. “Temperature sensors are located throughout the Enbridge system, typically situated at locations where 
product is received into the pipeline and locations where product is delivered off the pipeline. Some midline 
pump stations locations are also equipped with temperature sensor.” (Ref: Response to Toronto IR No. 2OH-
002-2013 File-OF-Fac-Oil-E101-2012-10 02 Request:1.12) 

19. Enbridge has no temperature gages on 9B in V-S.  (Ref: CaC IR1 5.15) The operating system described by 
Enbridge factors temperature into the dosage of DRA into the system, as a correction factor for 
densitometry and viscosity, yet does not monitor temperature along the line except at entry and exit points 
of the pipeline.  According to Enbridge, there are no significant modulations of temperature between 
pumping stations.  Having no system in place to monitor temperature between stations, this statement 
would appear to be an assumption.  In which case, it can be assumed that any fluctuation of temperature, or 
range of temperature experienced along the pipeline between pumping stations is ignored and the data is 
replaced by a corrective factor.  There are apparently no real temperature checks along the line, yet there 
are many standard operational decisions that require the consideration of actual running temperature of the 
product in the pipeline, in real time.  Moreover, there are new products or combinations of products 
proposed for transportation via this pipeline, of which only 3 have been tested, and all show their own 
profile with respect to wettability, weathering rate, density variation, viscosity, and emulsion 
formation.   Since all 3 products tested show different physical behavior, it seems presumptive to dismiss the 
necessity of temperature monitoring along the pipeline during transportation as well as during batch mixing, 
entry and exit points until all the products proposed to be transported in Line 9 be properly characterized at 
the relevant operating temperatures. Therefore, the physical differences expected of the remaining, 
untested products or combinations of products that Enbridge proposes to transport in Line 9 are not known 
to Enbridge such that the assumption that the pipeline in its present condition is apt to receive such 
products is not adequately supported. Somewhat misleadingly, results from standard  tests performed at 
temperatures much higher than the range of temperatures potentially experienced in nature where lies the 
pipeline, and relative behavior extrapolated from the above-stated tests have been given as assurance that 
there is no further environmental threat compared to the transportation of conventional crude.  The point 
being overlooked is the critical value is that at which spilled material from the pipeline will lose its ability to 
float, creating an underwater spill.  This would be determined by the difference between the absolute value 
of the density of the material spilled, and the absolute density of the water in which it is carried, and the 
degree of weathering of the material.   

Recommendation No. 7 Add temperature monitoring systems along the pipeline, between pumping 
stations and points of entry/exit of material at regular intervals.  Incorporate the temperature data with the 
standard operating system, including regulation of DRA.  Include alarms and protocols to follow should the 
temperature rise above the stated 38.5˚C.  Increase monitoring when transporting uncharacterized products, 
and in unusual climatic conditions. 
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Les volets sécurité, sûreté et plans d’urgence associés à la construction et à 
l’exploitation du projet proposé, notamment la planification des interventions et la 
prévention des dommages causés par des tiers 
 
20. In our IR 2 (q5), Enbridge informed us that one of the valves in Vaudreuil-Soulanges (valve 38) is a manual 

valve. This contradicts what several of us were told by Enbridge staff very clearly at the public information 
meeting on 25th April in Rigaud, that “all valves in Quebec are automatic”. Valve 38 is snow-bound in winter 
(see annex 2) and overgrown in summer (see annex 2).  

21. Furthermore, we learn that the person who has the key to this valve (IR 1 6.2) is in Montreal and that the 
response time in a spill is between 1.5 and 4 hours (I.R. 1 6.6). Please note that this valve is close to a sandy 
soil (see annexe 1), and also close to a quarry and the drinking water sources of Ste-Justine-de-Newton 
(population approximately 1000) and St-Polycarpe (population approximately 2000). Furthermore, there are 
large farms close to this valve, some of which are livestock farms with several thousand animals to water. 

Recommendation No. 8  
Valve 38 must be replaced by a remote-controlled valve that can be operated from the Enbridge control center. 
Enbridge reassured us all on April 25th in Rigaud that all valves in Quebec were remote-operated, and this is not 
true. We urge the NEB to oblige Enbridge to correct this situation immediately, before the project is approved.  

 
22. In answer to our IR 1 6.7, Enbridge states that it is “not aware of any specific independent studies relating to 

the cleanup of diluted bitumen or any other heavy crude spill in a fast flowing river such as the Ottawa river”. 

Recommendation No. 9  
In view of the difficulties in Kalamazoo, an independent study should be carried out revealing how dilbit behaves 
in a fast-flowing river at different times of the year, and how this product can be contained and cleaned up in 
the event of a spill. The populations downstream of the pipeline, including Hudson and parts of Montreal, are 
dependent on this river and this information should be available before the project is approved. 

 
23. In our IR 1 6.20 and 6.21 we asked Enbridge about the security and evacuation of farm animals in the event 

of a spill. In our IR 2 we asked how Enbridge could ensure fresh water would be available to those animals in 
the event of a spill. Enbridge responded that they would evacuate the animals if necessary and provide 
drinking water in the event of a spill. However, Enbridge also stated when asked that there are “no 
preliminary agreements in place with suppliers of drinking water” (for humans or animals), and that 
“Enbridge has not established any preliminary agreements to transport farm animals”. 

 

Recommendation No. 10  
In an emergency, evacuation and drinking water contracts should be ready and easy to execute. We believe that 
the vast logistical difficulties of these operations would cause unnecessary delays and unacceptable danger to 
farm animals. Preliminary contracts for the evacuation of animals and provision of drinking water to humans and 
animals should be in place now, and not after an oil spill. We recommend that Enbridge establish those 
contracts before the project is approved. 

 
24. In our IR 6.23 we asked Enbridge who orders the evacuation of people and /or animals. We also asked 

Enbridge about the dangers of exposure to benzene which is used in dilbit. Benzene can cause numerous 



Page 8 of 11 
Enbridge   
Line 9B reversal and line 9 capacity expansion project 
 

 

health problems and death (http://www.bt.cdc.gov/agent/benzene/basics/facts.asp). Enbridge responded 
that "The Enbridge on scene commander in consultation with the City emergency response representative(s) 
would make that decision and have the police and fire departments lead the evacuation”.  

Recommendation No. 11  
In view of the fact that it would take Enbridge 1.5 to 4 hours to get to the scene, presumably further time to 
measure air quality and again more time to evacuate the population, we recommend that evacuation should 
take place immediately after a spill, and be instigated by the local emergency responders as a precaution, within 
minutes of the discovery of a spill. 
 

Recommendation No. 12  
Furthermore, we recommend that an Enbridge commander, who is qualified to fully manage a spill scenario, 
should be posted close to Vaudreuil-Soulanges. The maximum response time of 4 hours is far too long. 

 
25. In our IR 2 we asked Enbridge about their response mechanisms in relation to the airborne chemicals used in 

dilbit, in the event of a spill, and in particular benzene. Exposure to benzene causes severe health problems 
and can be fatal. Enbridge answered “When a release occurs, Enbridge monitors air quality to ensure the 
public is protected from both short term (acute) and long term (chronic) effects…if actions are required, 
Enbridge works with local officials and regulators to ensure those actions are acted upon”.  

 

Recommendation No. 13  
First responders from local emergency services should be equipped to test air quality, and provided with the 
necessary training and equipment from Enbridge so that the breathing of toxic substances can be kept to a 
minimum. 

 
 
  

file:///C:/Documents%20and%20Settings/MAIN/Local%20Settings/Temp/(http:/www.bt.cdc.gov/agent/benzene/basics/facts.asp
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Les activités de consultation et les effets potentiels du projet proposé sur les 
propriétaires fonciers qui sont touchés ainsi que sur l’utilisation des terres : 
 

26. In our IR 1 8.1 we asked Enbridge if they had explained their project to citizens from the villages crossed by 
the pipeline in Vaudreuil-Soulanges between Sainte-Justine-de-Newton and Pointe-Fortune. Enbridge said 
“yes”, then proceeded to give details of activities that did not take place in Vaudreuil-Soulanges. A single 
activity has taken place in Vaudreuil-Soulanges, a meeting in Rigaud on April 25th 2013, which Enbridge 
acknowledges was organized after repeated requests by citizens and municipal councils to do so. We note 
that it was too late at this stage for citizens to participate in the NEB public hearings. When our group 
started working on this issue in March, we only met a tiny handful of citizens (less than 10) who had heard 
about it, amongst the hundreds with whom we spoke. We maintain that before April 25th 2013 when 
Enbridge came to Rigaud and held their PR event, there was NO engagement with citizens in Vaudreuil-
Soulanges about the project (apart from mailings to landowners whose land has an Enbridge right of way). 

 

27. When Enbridge came to Rigaud on 25th August, at the request of our municipal councils, they had promised 
the mayors that the meeting would have an open-mike format. Indeed, M. Lalonde, mayor of Très-St-
Rédempteur, was so sure of this fact that he had told citizens it would be so. When Enbridge refused, he said 
his citizens would think he was a liar. We attach e-mails showing some consultations with mayors about this 
subject (annex 3). 

 

28. The meeting itself on 25th April was highly unsatisfactory. Citizens wanted to ask questions using an open-
mike format and when they discovered the format of the meeting (small or one-to-one conversations with 
Enbridge staff), one citizen suggested a vote should be held so that we could change the format. Every 
citizen present voted for an open-mike format, but this was refused. The local federal MP Mr. Nicholls asked 
a question in front of all present which the Enbridge representative refused to answer in front of everyone, 
and took Mr. Nicholls off to speak in private. This was the order of the day, private conversations. During 
those conversations, citizens received different answers to the same questions, and we were constantly 
referred on to different specialists who were already in conversation with someone else, or our questions 
could not be answered because they were in French. The general feeling amongst citizens was one of anger 
and frustration, as reported in this local newspaper: 
http://www.journalpremiereedition.com/Actualites/2013-04-26/article-3228533/Les-portes-ouvertes-derapent/1 

 

29. Lastly, in view of the complete lack of engagement, information or consultation with citizens in Vaudreuil-
Soulanges before April 25th (since then we have been bombarded with advertisements), we asked Enbridge 
in IR 1 8.2 and again in IR 2 if they gave the mandate to explaining their projects to municipal councils, with 
whom they met on more than one occasion. In answer, Enbridge stated “yes, Enbridge has engaged 48 
municipal, provincial and federal government authorities from Quebec…”. However, this is not the same 
thing as asking councils to explain the project. As the attached e-mails reveal (annex 3), Enbridge did not ask 
or require municipal councils to explain their project for them. Instead, the municipal councils asked 
Enbridge to come and explain their project themselves with open-mike format, which they so spectacularly 
failed to do. 

Recommendation No. 14  
We conclude that the engagement Enbridge mentions has not taken place. Other than some very prominent 
advertising and a farcical PR event on 25th April, citizens have not been engaged at any level. We recommend 
that Enbridge should return to Rigaud and hold an open-mike meeting. This should be advertised at least 2 
weeks beforehand, and citizens should be allowed to enter freely without being required to give their name. The 
open-mike format should not be a presentation by Enbridge, rather an opportunity for citizens to ask the 
questions they want to ask, and everyone should be able to hear the answers. 

http://www.journalpremiereedition.com/Actualites/2013-04-26/article-3228533/Les-portes-ouvertes-derapent/1
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CRÉATION D’UN FOND DE PRÉVOYANCE 
 
30. La ligne 9b d’Enbridge passe à travers des zones agricoles de Vaudreuil-Soulanges, ces terres riches sont 

utilisées pour l’agriculture et l’élevage. L’agriculture occupe une place importante dans l’économie locale et 
régionale. Dans un cas de déversement, nos fermiers se verraient privés de revenus importants et ces 
conséquences économiques toucheraient toutes les municipalités et ses populations.  
 

31. Dans le cas du déversement dans la rivière Kalamazoo au Michigan, les coûts liés à la de décontamination et 
la restauration des milieux touchés atteignent presque 1 milliard de dollars.  

Recommendation No. 15  
Par mesure de prévention, nous demandons la création d’un fonds de prévoyance d’un minimum de 1 millard de 
dollars canadiens pour pallier au cout lié à un éventuel déversement pétrolier. Ce fond permettrait d’assurer la 
population que la décontamination et la restauration des milieux touchés par un tel sinistre seraient assumer 
sans qu’elle ait à faire appel aux tribunaux (comme dans le cas du Lac-Mégantic). Un tel fond éviterait à la 
population contribuable d’assumer la facture et forcerait les pétrolières de se comporter en citoyens corporatifs 
responsables. 
 

Recommendation No. 16  
Pour éviter de conflits d’intérêts évidents, ce fond de sécurité ne doit pas être géré par l’industrie pétrolière 
mais par une instance neutre afin que les sorties et entrées d’argent soient indépendantes de l’industrie 
pétrolière. 
 

Recommendation No. 17  
Nous recommandons que le fonds de prévoyance soit renfloué par l’entreprise Enbridge à raison de 10 cents par 
baril de pétrole traversant la ligne 9b et ce durant toute la vie opérationnelle du pipeline. 
 

Recommendation No. 18  
De plus, nous demandons que la compagnie Enbridge soit obligée de démontrer qu’elle possède une assurance 
financière pour le projet 9b pouvant couvrir un minimum de 1 millard de dollars et que cette assurance servira à 
la de décontamination et la restauration des milieux touchés dans le cas d’un déversement pétrolier sur la ligne 
9b.   
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RENFORCEMENT DU POUVOIR PÉNAL DE L’ONÉ   
  
 
32. En Octobre 2011, l’ONÉ a mené une inspection aux terminaux d’Edmonton, de Westover et de Sarnia, ainsi 

qu'aux stations de pompage de Westover et de Terrebonne de la compagnie Enbridge. Cette inspection a 
révélé des non-conformités aux systèmes d'arrêt d'urgence ainsi qu’aux stations de pompage (infraction à 
l'alinéa 12a) du RPT-99). 

 
33. Parallèlement, l'Office a inspecté le projet de construction d'Enbridge Bakken Pipeline et a constaté que ce 

réseau ne respectait pas non plus l'alinéa 12a) du RPT-99. 
 
34. Malgré la promesse d’Enbridge de se conformer et de remédier à l’infraction des normes, la compagnie n’a à 

ce jour pas apporté les mesures correctives pour tous les terminaux et stations de pompages non-
conformes.  

 
35. Référence : http://www.one-neb.gc.ca/clf-nsi/rsftyndthnvrnmnt/sfty/brdrdr/nbrdg_rft2013_001-fra.html 

Recommendation No. 19  
Nous demandons l’ONÉ d’obliger Enbridge à respecter tous les normes et règlements relatifs aux oléoducs et de, 
par conséquent, remédier à toute non-conformité de son réseau de pipeline en réalisant les travaux nécessaires 
et ceci, sans l’accord d’un délai supplémentaire.  
 

Recommendation No. 20  
Nous demandons que ces travaux soient effectués et complétés AVANT d’autoriser le projet 9b. 
 

Recommendation No. 21  
Nous demandons au gouvernement fédéral d’élargir et de renforcer les pouvoirs pénaux de l’ONÉ afin que 
l’Office soit en mesure de faire respecter, par les entreprises délinquantes, tel qu’Enbridge, les normes et 
règlements établis pour assurer la sécurité de tous les réseaux de pipelines traversant le territoire canadien.  
 

Recommendation No. 22  
Nous recommandons que l’ONÉ ait le pouvoir d’imposer des amendes très sévères aux entreprises délinquantes 
qui ne se conforment pas aux règlements et normes établis.  
 

Recommendation No. 23  
Le cas où une entreprise ne respecte pas le pouvoir pénal de L’ONÉ et qu’elle continue à transgresser, elle 
devrait pouvoir se faire imposer les travaux de corrections par l’ONÉ, même sans son aval. C'est-à-dire, l’ONÉ 
devrait pouvoir engager une autre entreprise pour effectuer les corrections nécessaire pour remédier à la non-
conformité. Les dépenses liées à de tels travaux devraient alors être facturées à l’entreprise délinquante. 

 

http://www.one-neb.gc.ca/clf-nsi/rsftyndthnvrnmnt/sfty/brdrdr/nbrdg_rft2013_001-fra.html
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INTRODUCTION 
I n  order to  study the nature and extent of the different soils in Soulanges 

and Vaudreuil counties of Quebec a reconnaissance soil survey of this area was 
undertaken in 1943 by the Dominion Experimental Farms Service in co-operation 
with Macdonald College. 

It gives a 
brief general description of the area and also discusses the climate, vegetation, 
topography, drainage and surface geology al1 of which have an  important bearing 
on the soil and the soil developing processes. 

Every soil type in the area is described in considerable detail. The first 
part of each description deals with the physical characteristics of the soil by 
which it may be recognized, while the second part discusses the adaptability of 
the soil to  crop production, its use and its fertility. The soils have been classified 
according to  their pedological characteristics and also grouped in relation to  their 
agricultural adaptability and management. 

The soil map is an important feature of the report. It indicates the location 
and extent of the different soils and shows the most important physical features 
of the area, such as, roads, railways, rivers, houses, towns, etc. 

The soils in the surveyed area differ significantly and this has an  important 
bearing on the soil management practices required, on the kinds of crops which 
can be grown economically and on the yields which are obtained. -4lthough 
tent,ative conclusions regarding the adaptability and productivity of the different 
soils have been reached from observations in the field and from studies in the 
laboratory, much accurate information regarding the management and fertility 
requirements is still needed for the best utilization of many soils. 

The soil survey report, together with the accompanying map, provides a 
good guide for the investigation of basic soil problems' the solution of which 
should be of great practical value. The information contained in this publication 
should also be useful to  extension men whose duty is to  advise the farmers on 
practical problems related to  soil fertility and crop production. The soil map 
and report will enable the practical farmer to  compare his experiences with the 
results obtained on similar soils on other farms which should lead to  the adoption 
of better farm practices. 

This report presents the information obtained by  the survey. 
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DESCRIPTION OF THE AREA 
Location and Extent 

Vaudreuil and Soulanges counties are situated in the southxvestern section 
of Quebec between the Ottawa and St. Laiwence Rivers. The area is roughly 
triangular in shape, the base consists of the interprovincial boundary, with the 
sides formed by the two rivers which converge toward Lake St. Louis. The sides 
of the triangle are approximately 27 miles long. 

The two counties cover an area of approsimately 327 square miles or 208,836 
acres of which 122,459 acres are found in i'audreuil and the remaining 85,877 
acres in Soulanges county. Vaudreuil county occupies the northern half of the 
triangle and al1 of Ile Perrot, mhile Soulanges county lies along the St. Lawrence 
River in the southern half of the area. 

Physiography 
The entire Vaudreuil-Soulanges area, escepting the top of Rigaud Mountain, 

has in the past been submerged by the Champlain Sea. The plaining and filling 
action of the sea waters and later of the waters of the Ottawa and St. Lawrence 
Rivers have had a great influence on the physiographic features of the area. 

Topo yraplay 
The entire area consists of a vast plain d i ich  is broken by the rocky mass 

of Rigaud Mountain and the sand plateau of St. Lazare. In the western part of 
the area the plain is broken by gently rolling morainic ridges which rise from 50 
to 100 feet above the mean level of the plain. The largest part of the plain is 
flat to  gently undulating and varies in elevation from 140 to  200 feet above the 
mean sea level and slopes very gently from Rigaud Mountain and the St. Lazare 
sand Iiills toward the St. Lawrence River to  the south and southeast. 

Rigaud Mountain rises to a height of over 700 feet and is the highest point 
in the area. The northern side of the mountain is very steep and in some places 
the rise is 500 feet in 500 yards. The St. Lazare sand plateau lies to the east of 
Rigaud Mountain but is completely separated from the latter by the Raquette 
River. It lias an undulating t o  rolling topography and varies in elevation from 
200 to  400 feet. 

A very distinct Clay bank, in some cases over 35 feet high, runs northmest 
from Pointe-Cascade a t  the eastern end of the area to Como, a distance of about 
12 miles. The Montreal-Ottawa highway runs along the bottom of this embank- 
ment for a considerable distance before it crosses the Sand plateau south of 
Como. The same bank recurs with less regularity north and west of Rigaud. 
Toward the east, it extends over Perrot Island mhere it is most pronounced on 
the northeastern and southern sides of the island and runs approsimately parallel 
to the Pointe-Cascade-Como bank. The land below this escarpment is very flat 
and usually has an elevation of 100 feet or less above mean sea level. 

9 
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Drainage 
The drainage waters of the surveyed are8 flow either northward into the 

Ottawa River or southmard into the St. Lawrence River. The divide runs 
approximately through the centre of the area from east to mest, from Cascade 
Point t o  St. Lazare Station, Val des Sables and Ste. Justine. The streams of 
the northern watershed have carved their channels through uneven and com- 
paratively higher land and as a result the banks are fairly abrupt and steep. 
The southern streams generally ha\-e a shallow bed and a slow rate of flom. 
This difference in the appearance of the streams is probably due to  the fact that  
the water in the Lake of the Tn-O Mountains is a t  least 75 feet lower than in 
St. Francis Lake, As a resiilt the flow of' the waters in the northern streams and 
their erosive action is much greater tlian in the southern streams. The drainage 
waters from the Ste. Justine area with an elevation of about 250 feet, flon- north 
into the Rigaud River with an average fa11 of about 12 feet per mile for a distance 
of about 15 miles. The Riviere a Delisle which flows in a southerly direction 
from the same area for a distance of about 17 miles has an average fa11 of about 
6 feet per mile. 

The Rigaud, Raquette and Yiviry Rivers are the main streams flowing north 
into the Lake of the Two Mountains. 115th their deep river beds, they provide 
good drainage outlets for the northwestern part of the area. A number of smaller 
streams flow northu-ard and eastward into the same lake and drain the area 
southeast of the St. Lazare Plateau. 

The main streams flowing into the St. Lawrence are: Riviere Baudette, 
Riviere a Delisle, Riviere Rouge and Riviere a la Graisse. 

The Riviere Baudette flom mainly through Ontario and drains only a small 
section of southwestern Soulanges county. The Riviere a Delisle has fairly high 
banks west of St. Polycarpe but from tliere domn to the St. Lawrence, the water 
is only a feu- feet below land level and the flow is very sluggish. The Riviere 
Rouge and Riviere a la Graisse are fed by many small streams wliich originate 
on the southern side of the sandy plateau. In  some cases they have mashed 
some Sand over the Clay plain. This erosion and deposition has caused consider- 
able damage to some farms on the Clay plain until the sands were reforested 
and gully control measures were introduced. 

The flatness of the southern part of the area, the slight fa11 of the streams, 
and the sluggish flow of the water render the drainage of the cultivated land 
difficult. The strip of land, 4 to 5 miles wide along the St. Lawrence, from 
Riviere Baudette to St. Lazare Station, is the most difficult to drain because of 
its level topography and the high leiTel of the water in Lake St. Francis. 

Bedrock Geology 
Almost everywhere in Soulanges and Vaudreuil counties, the bedrock is 

covered with a heavy mantle of unconsolidated material varying in thickness 
from a few feet to more than one hundred feet. Rock exposures are so infrequent 
that  the mapping of the boundaries of bedrock formations is uncertain and 
unsatisfactory. 

The underlying formations in Soulanges and Vaudreuil include the igneous 
and metamorphic Pre-Cambrian rocks, the Potsdam sandstone of Cambrian age 
and the Chazy, Beekmantown and Black River limestones of the Ordovician age. 
The composition of these formations is shown in Table 1, and their distribution 
appears on the geological sketch map. 
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CEOLOGICAL FORMATIONS IN THE COUNTIES OF 
SOULANGES AND VAUDREUIL 

ORDOVICI AN CAMBRl AN 
BLACK RI.VER POTSDAM 

Limestone.. ... . .... . . . . . .. ... ... Sandstone ,...,__.. .. . .. , , _ _ _ _ _  .. 
PRECAMBRIAN - ' 

Quartzite, gneiss and syenite.. 

CHAZY 
Limestone and shale ...._..._. 

BEEKMANTOWN 

TABLE 1 

GEOLOGICAL FORMATIONS IX SO~'L.~XGES-T.'.~UDREUIL 
Rock Formation Composifio7L 

(Black River Limestone. 
(Ordovician J, Chazy Limestone, shale, sandstone. 

[Beekmantown Limestone, inagneaian limestone, dolomite, calcar- i Cambrian Potsdam Sandstone. 
. . . . . . . . . . . . . . . . . , .Quarteite and gneiss intruded by  granite and syenite. 

eous sandstone. 
Palaeozoic 

Precambrian Precambrian 

Surface Geology 
The surface deposits in Soulanges and Vaudreuil show the effect of glaciation 

and of a subsequent sea submergence. Like the rest of Eastern Canada, this 
section of the province was at one time occupied by an ice cap, several hundred 

53761-23 
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feet thick a t  the maximum stage of glaciation. For many thousand years, the 
ice front advanced or receded under tlie influence of mass pressure or of rapid 
rnelting. The advancing ice front acted as an enormous bulldozer, scraping off 
preglacial soils and loose rocks and crushing the material into more or less fine 
particles. 

The unsorted material deposited by the ice is generally referred to  as till and 
is an accumulation of particles of al1 possible sizes Irom Clay and silt to Sand 
and gravel with a varying proportion of stones and boulders. 

In  the surveyed area, glacial till deposits occupy about 15 per cent of the 
area and are found mainly on the ridges near the Ontario border, on Rigaud 
Mountain and on the northern part of Ile Perrot. The deposits on the vïestern 
ridges are generally of a sandy loam texture and are derived mainly from cal- 
careous rocks. The tills of Rigaud Nountain and Ile Perrot contain a consider- 
able amount of gravel and are derived mainly from non-calcareous material. 

Fluvio-glacial outnrash deposits consisting of roughly sorted sand, grarel and 
cobbles are found a t  Riviere Baudette and Point Fortune. These deposits 
occur as long narrow ridges whicli are generally referred to as eskers. The fluvio- 
glacial materials have been derived froni a large variety of rocks, but calcareous 
fragments are generally dominant. 

After the glaciers melted, under tlie influence of a nrarmer climate. the sea 
invaded the land. The whole of Soulagnes and Vaudreuil, with the exception of 
the highest summits of Rigaud Aiountain, was covered mith water. According 
to observations made on Rigaud JIountain ( 2 ) ,  the water rose to a heiglit of 
670 feet above present sea lelTel. In  the depression south of the mountain tliere 
mas a t  one time about 600 feet of irater. 

As a result of this sea invasion, niost of the glacial deposits were covered 
with clay and silt sediments n-hicli filled in the depressions and covered the 
ridges so as to leave a level surface ovcr the larger part of the area. Tliese 
sediments, termed Champlain clays, var>- in depth from 130 feet south of Rigaud 
Mountain ( 2 )  to  a feu- feet over the till on the sides of the morainic ridges. In  
addition to Rigaud Mountain, only a cornparatively small area of glacial till \iras 
left uncoi-ered by clay. The clayey deposits of Vaudreuil and Soulanges gen- 
erally contain about 65 per cent of clay. The material deposited betu-een the 
western ridges is more silty and contains only about 50 per cent of clay. In  
some scattered areas the upper part of the marine deposits contains over 50 per 
cent of silt. These last mentioned deposits are probably due to periodical oïer- 
flows of some rivers. 

Fine sands were deposited dong the main Channel of the St. Lawrence, 
probably as the waters were beconiing still shallou-er. In  Soulanges these 
deposits form a ratlier regular band extending three to  four miles inland betu-een 
Riviere Baudette and St. Dominique. Tliey contain a proportion of silt varying 
from 25 to 35 per cent or more and have an average depth of 3 feet over a Clay 
substratum. These fine alluvial deposits become thinner inland, an-ay from the 
river, and gradually merge into the marine clays. 

The Sand of the St. Lazare Plateau Iras probably deposited during the early 
stages of the sea recession. The deep porous Sand deposits must have been 
supporting very scarce vegetation for some time, so that they were n-ind blona 
to take the dune topography which they now have. 

A sheet of sand varying jn thickness from 6 to  30 inches has been deposited 
oter  the clay south of the St. Lazare Plateau. This thin sandy deposit was 
probably washed from the Plateau ont0 the Clay plain by Stream or wave action. 
Seepage of water from the sandy plateau and Iack of drainage, either xertical, 



due to the impermeable Clay substratum, or lateral, due to  the flatness of the 
land and lack of deep stream channels, maintained the water-table at a perma- 
nent high level in the sand. Belon- the eastern slope of the Plateau, the perma- 
nent high water-table has favoured the de\-elopmeiit of deep organic deposits over 
sand or Clay. 

In  many cases the Clay immediately abore the steep embankments is 
covered with Sand which may vary from 1 to 5 feet in deptli and has a gently 
undulating topography. 

The different surface deposits found in the surreyed area are summarized in, 
Table 2. 

TABLE 2 

SURF.1CE DEPOSITS IK SOCL.\XGES AND 1'.4CDRECIL COUWTIES 

Depoeits 

Glacial till 

Fluvio-glacial 
outivash 

Marine and iacus- 
trine deposits 

Alluvial deposits 
__ 

Composition 

loams and. sandy 
loams 

gravell:; and sandy 
loams 

clays and silty 
ciays 

silt loams, fine 
sandy ioams and 
sands 

Topography 

unduiatiiig to  roll- 
ing and hilly 

undulating to 
rolling 

flat to gently 
unduiatiiig 

gently undulating 
to flat 

Stoniness 

maiiy stones 

fem stones but 
many cobhles 

stone-free or few 
erratic boulders 

stone-free or some 
erratic boulders 

__ 

ünderlying hlaterial 

bedrock 

bedrock 

till 

Clay 

(generall y) 
- 

Climate 
The climate has an important bearing on the growth of plants and is often 

a controlling factor in the varieties of crops n-hich can be grown satisfactorily 
and of the yields which are obtained. But the cliniate is also a major factor 
governing the development of the soils. 

In  the surveyed area, the climate may be classed as humid temperate. It 
is probably as favourable for the production of general farm crops as in any other 
district in the province and more favourable than in most districts. The soils 
tend to  become acid and more or less leached under the climatic conditions pre- 
vailing throughout the area. 

Records of climatic conditions over a 15-year period (1923-37) are shown in 
Tables 3 and 4. The data in these tables have been compiled from records 
a t  tn-o stations, namely: Cedars, which is situated near the St. Lawrence River 
betmeen Lake St. Francis and Lake St. Louis, and Macdonald College, which is 
located just outside the area on the Ottawa River, betvieen Lake St. Louis and 
Lake of the Two Mountains. 

The mean annual temperature a t  both stations over the given period is 
42'F. (This is about 2" higher than in the Eastern Townships of Quebec.) 
The mean monthly temperatures are almost identical a t  both stations. The 
winters are very cold with a mean temperature of about 16°F. and the summers 
are hot with a mean temperature of 66°F. The mean temperature for the grow- 
ing season is 62°F. The extreme temperatures vary from -35°F. in January t o  
96°F. in July, and in the month of December an extreme range from 62OF. t o  
-31°F. has been recorded. 

The length of the frost-free period varies from 125 to  175 days mith an 
average of 151 days a t  Cedars and 155 days at Macdonald College. The last 
spring frosts usually occur during the first week of May and the first fa11 frosts 
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in the first week of October. Hon-ever, during the given period spring frosts 
have been recorded as late as May '24 and fa11 frosts as early as September 20. 
(See Table 4.) 

The average annual precipitation at Cedars is 36.3 inches and a t  hilacdonald 
College 38.9 inches, while the mean pïecipitation during the growing season is 
15 + 4  and 1 G  1 inches respectively. Precipitation is fairly n-el1 distributed 
throughout the year. The lowest monthly average during the growing season, 
in the 15-year period, is 2.8 inches and the highest monthly average is 3 .5  inches. 
Homever, in individual months and yeaïs the precipitation varies greatly from 
the average figures. The highest precipitation recorded in a single month during 
the  growing season, in the 15-year period, is 7-78 inches and the lowest figure 
recorded is O .88 inches. These figures are indicative of excessively wet conditions 
during growing seasons in individual yeai's \\-hich may cause considerable damage 
to  the crops on some soils of the area. Drought periods also occur occasionally 
causing damage to  crops on some soils but on a number of poorly drained soils 
the crops thrive best in a relatively dry year. 

A considerable amount of the 36 to  39 inches of precipitation which falls in 
the area is transpired by plants or is lobt hy evaporation, while the remainder, 
or surplus water, percolates through the soil or runs off the surface. According 
to  calculations made by Marie Sanderson (3) for some of the meteorological 
stations in Western Quebec, it may be estimated that there are about 15 inches 
of surplus water in this area which peimlates through the soil or runs off the 
surface. This surplus water, especially the water which percolates through the 
soil, has a great influence on the dei-elopment of the soil. 

TABLE 3 

TEJIPER ITURE AND PRECIPIT \TIOX \T C E D  \RS AXD ?iI.\CDONALD COLLEGE ST.ATIOKS 
(15 ycaw average, 1923-1937) 

Temperature 1;' l Precipitation (inches) 
~Iactlonald ('ollege 1 Cedars 1 Macdonald Collese Ccdars Months 

Low- 
est 

llFdl, 'Higli- Loiv- Mean High- Loi\-- lIean IHigh- Loi\- 
c.t 1 est 1 1 est 1 est 1 1 est 1 est Mean iigh 

est 

19.7 
14.9 
13.9 

62 
53 
48 

-31 
-31 
- 27 

19.0 
14.4 
14.0 

December. . . . . . . . .  
January . . . . . . . . . . . .  
February . . . . . . . . . .  

~ 

Winter . . . . . . . . . . . . .  

March. . . . . . . . . . . . .  
April. . . . . . . . . . . . . .  
.May.. . . . . . . . . . . . . .  

16.2 

25.8 
40.1 
53.1 

__ 
15.8 

25.9 
40.4 
54.0 

8.82 9.50 

81 1 2.85 4.2 1.0 3.40 5.6 1.4 

__ 
57 
80 
87 - 

__ 
91 
9G 
92 

~ 

- 8  
8 

25 

39.7 40.1 Spring . . . . . . . . . . . . .  
June. . . . . . . . . . . . . . .  
July . . . . . . . . . . . . . . .  
August . . . . . . . . . . . . .  

63.7 
68.4 
67.0 

33 
42 
42 

F3.9 
68.4 
6G.5 

66.4 G6.3 . . . . . . . . . . .  I Summer 

Septem ber. . . . . . . . .  
October . . . . . . . . . . . .  
November. . . . . . . . .  

- 
58.8 
46.7 
34.4 

AG. 6 
__ 

89 
81 
72 - 

- 

27 
17 

- 4  
__ 

58.9 
46.5 
34.2 

46.5 

89 

Fa11 . . . . . . . .  
Annual. ........ 42.2 42.2 

May 1 to October 1. 62.2 62.3 

Compiled from Meteorological Monthly Records, Dept. Transport. 
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rlverage 

151 

155 

TABLE 4 

LENGTH OF FROST-FREE GROWING SE.4SON 

(15-year average, 1923-37) 

Longest Shortest 
~~~ 

175 125 

174 130 

~ 

Latest Eariiest -_IJlverage dates 
Stations 1 irost j frost 1 

recorded recorded f;.::: 1 

Year 1861 1881 1911 1921 1931 
- 

Soulanges. . . , . . . . . . . . . . , . . 12,221 10,220 ' 9,400 10,065 9,099 
Vaudreuil.. . , . . . . . , , . . . , , . 12,282 11,485 11,039 11,555 12,015 

Total..  , .... . , ._.. , 24,503 21,705 20,439 21,620 1 21,114 

Cedars.. . . . . _ .  . . . _ _  _ .  _ _ .  , , . . 
Macdonald College.. . .. . . .. . 

1941 

9,317 
13,425 

22,742 

, 
Compiled from Monthiy Meteorological Records, Dept. Transport, Canada. 

Vegetation 
The natural vegetation of an area usually has an important bearing on the 

development of the soils. The type of vegetation n-hich is found in any area 
depends on climatic conditions, the nature and properties of the soil, its drainage, 
topography, etc. 

Before Vaudreuil and Soulanges counties were settled the entire area was 
covered with deciduous and coniferous trees. Although it is difficult to  state 
ivith accuracy what type of trees prevailed before settlement, a t  the present 
time deciduous trees are generally dominant, while conifers predominate on 
certain soils. On the me11 drained till soils of the western section and on Rigaud 
Mountain hard maple and beech are dominant, while cedars are common in the 
poorly drained depressions. In  the southern and central section on the. smooth 
plain the mood-lots consist mainly of soft maple, elm and ash, with some red 
Oak and bassmood on the silty and Clay soils and with some su-amp Oak and 
white birch on somewhat poorer drained sandy loams. The tree cover on the 
Clay plain along the Ottawa River is made up chiefly of soft maple and elm 
with some pine, fir, and yelloiv and white birch. Pines thrive on the deep dry 
sands of the St. Lazare plateau, while mixed woods consisting of soft maple, 
pine, hemlock, white birch and poplar are common on the moist sandy soils. 
The stony till soils on Perrot Island have a tree cover consisting of a large variety 
of hardwoods, namely, hard maple, beech , yellow birch, Oak, hickory, butternut 
and ironwood. The shalloiv soils over bedrock on the same island are mostly 
covered with red and white pine, maple, beech and birch. 

Population 
The population of the two counties in 1941 totalled 22,742 people of which 

13,425 resided in Vaudreuil county and the remaining 9,317 in Soulanges county. 
The density of the population is close to  66 per square mile which is approximately 
the same as the density on the St. Lawrence plain in general. 

TABLE 5 

POPULATION IN SOULANGES AND VAUDREVIL COUNTIES* 

1 I , I 

*Canada Census and Statistical Year Book (Quebec) 1941. 
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________ Years 

1861.. ........................ 
1881. ......................... 

1911.. ........................ 
1921.. ........................ 
1931.. ........................ 

1 bus. 

513,583 

656, 452 

930,480 

800,540 

802,024 

i toris 

10,350 

20,535 

93,770 

54,488 

1 61,276 

i 
l 

bus. 

151,006 

438, 649 

4,365 

6,411 

1,661 

bus. 

154,090 

63,011 

18,072 

47,757 

18,647 

bus. 

116,402 

112,828 

85,765 

86,131 

67,522 

*Canada Census. 

Around 1861 the population in the area reached a maximum of 24,503. 
At the same time, as seen in Table YI, wheat and barley production Tvere the 
highest in history. In  more recent years wheat has become only a minor crop 
and barley production has been greatly decreased. In  the early years peas were 
an important crop and in 1881 almost half a million bushels were produced, 
while in the later years only a few acres were devoted to the production of peas. 
The decrease in grain production was accompanied by an increase in the acreage 



__ Total Oats 

_- 
Soulangcs- 

1931 . . . ,  . . . . . . . . 53,992 
1941 . , . . ,  , . . , . , . û4.161 

17,.148 
17,237 

Vaudreuil- 
1931 . . , .  , . . . . . , . 
1911 . , . . ,  . . . . . . . 

GF,756 
57.309 

22,647 
17,900 

Occupied Land 1 Total 1--- 

1 
** Fod- 1 pots- ltoots Peas Fibre Bar- i Buck- 1 Xsed  

Flax ley wheat Grain Corn j tocs 
- - - ~ - - - - ~ - ~ ~ - - _ l _ _ - _ _ _ _  

1- 
, . . .  . . . 1,888 2,941 S@2 28,337 7Oû 626 54 76 
9,430 2,431 1 2,352 1,967 , 30,038 535 807 145 286 

. . . .  . , . /  1,ûGï 1 û93 1.514 34,413 l,5û9 1,021 39 99 
G , ï O O  1,926 1,0Ç4 2,795 25,802 1,445 S G 2  98 267 

l 

l I ’ i  ~ 

NO. 
of 

farms 

9,445 

27,847 

866 

970 

7,386 

29,712 

1 Improved 
Sise of -- 
farms Per 
(acres) j :otal 1 Farm, 

acres) (acres) 

121 89,583 92 
91 l 69’383 l 8o 

Unimproved 

Total Wooded 
(acres) (acres) 

__ 

*Quebec Statistical Year Book 1934. 

The income from dairy products is an important factor in the farm economy 
of the two counties. The animal population has remained rather stable from 
1861 to  1931 but during the last decade there has been a marked increase in the 
number of cows, hogs and poultry. A considerable percentage of the milk pro- 
duced in the area, especially in Vaudreuil county, along the Ottawa River, is 
shipped directly to  Montreal. 
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TABLE 9 

BUTTER AND CHEESE P R O D U C ~ O N  IN 1933 AND 1940' 

Soulanges- 
1933. . . . . . . . . . . . .  
1940 . . . . . . . . . . . .  

Vaudreuil- 
1933. . . . . . . . . . . .  
1940. . . . . . . . . . . .  

ru'urnber 
of 

C 0 I ~ ' S  

5,529 
O ,  484 

3,059 
7 ,025  

*Quebec Statistical Year Book 1934 and 1911. 

Number 
cows per 
pat.ron 

6 . 6  
8 .5  

7 . 3  
8 . 7  

I 

butter cheese 
Tons l Tons 

91 2; 1 129 

Tot.al 
Value 

8 

161,163 
242.933 

8 Ï .  555 
234,5G8 

The amount of dairy products manufactured in the counties has been 
increased by about 50 per cent from 1933 to 1940 as shown in Table IX. This 
is especially so in Vaudreuil county n-here this increase in production together 
with better prices have almost tripled the revenue received from dairy products. 

Niaple products, honey, eggs, vegetables and small fruits furnish an added 
income for many farmers. 

Marke ts  and Transportation Facilities 
The Vaudreuil-Soulanges area is located near Montreal, which is the largest 

market for agricultural produce in Canada. However, the variety of products 
tbat the farmers of the surveyed area can sel1 on the Montreal market is restricted 
because of the limited number of crops to u-hich the soils are adapted. 

A considerable number of people from Montreal reside in the surveyed area 
and an additional large number corne to their summer homes and to resorts 
especially in the vicinity of Hudson, Como, Vaudreuil, Dorion and Coteau 
Landing. These residents provide an excellent local market for such produce as 
milk, cream, butter, eggs, vegetables, small fruits and poultry. 

Railways, highways and secondary roads off er first class transportation. 
The main lines of the Canadian 'Irational and Canadian Pacific railmays from 
Montreal to Toronto and to  Ottawa pass through the area. A railway from 
Coteau to  Valleyfield gives an outlet to the south shore of the St. Lawrence 
River. Besides the main through traffic, many local trains provide travelling 
and shipping facilities within the area and to  the City of Montreal. 

The two main highways from Montreal to  Ottawa and from RiIontreaI to  
Toronto pass through the northern and southern sections of the area. These 
two main arteries of transportation are linked mith a good network of secondary 
gravelled and paved roads. In  view of the short distance to  the Montreal 
market and the presence of a good road system, most of the produce is shipped 
by trucks. Such facilities, hoivever, did not exist before the construction of the 
highway bridges between Vaudreuil and Ile Perrot and between Ile Perrot and 
the Islarid of Montreal (in 1922). Water transportation has ceased to be of any 
importance in the handling of agricultural goods and implements for some time. 

CLASSIFICATION AND MORPHOLOGY OF SOILS 
Soi1 Survey Methods  

The method used for the mapping of soils, was to  drive along every road of 
the district, making frequent stops to examine the soil. I n  order to trace soil 
boundaries, traverses at right angle were made by driving along farm lanes or by 
walking through fields. The soil profiles exposed by road cuts, grave1 and sand 
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pits or any kind of excavation were also carefully examined. Notes were taken 
of the characteristics of the soil profile, external and interna1 drainage, topo- 
graphy, vegetation, stoniness and fertility. 

The soil boundaries were plotted on maps of the Kational Topographic 
Series (Department of National Defence, Ottawa). These maps have a scale of 
1 inch to  1 mile and show contour lines for every 25 feet of change in elevation. 
The elevation contours are reproduced on the soil map so that they may be used 
to  estimate the relief of the land. Al1 the soil boundaries shown on the map have 
not the same significance. Sometimes a soil boundary may represent a sharp 
and distinct break in soil features but more often, it represents transitional 
conditions such as a gradua1 change from a fine sandy loam to a silt loam or from 
a Clay loam to a silty Clay loam, etc. 

Examination of the soil in the field has been supplemented by physical and 
chemical analyses. Representative composite surface samples of the cultivated 
soil, as well as samples representing the different soil profile horizons, were 
collected for laboratory study. 

Soil Formation 
The glacial, marine and alluvial deposits previously described, form the 

parent materials from which the present soils have developed. As left after 
glacier or sea recession, the surface of these deposits n-as not differentiated, as it 
is now, from the rest of the underlying mass, into a sequence of layers or horizons 
varying in colour , texture, structure and qhemical composition. This diff erentia- 
tion is the result of the combined influence of climate, vegetation, micro-organisms 
and drainage on the parent materials. 

The climatic conditions and the original tree cover in the area have favoured 
a natural tendency for acid conditions to develop and for the easily soluble 
elements to be leached out of the soil. The estent to which the soils in this area 
have been impoverished by the leaching processes depends largely on the drain- 
age conditions and on the kinds of parent materials present. 

The different layers which have developed in the soil during its process of 
formation can be observed in a vertical cross-section of the soil to  a depth of 
about 3 feet. This cross-section including part of the underlying parent material 
is generally referred to  as the soil profile and the individual layers are called the 
horizons of the profile. In  the area under discussion the kinds of horizons found 
in the soil profile and the sequence in which they occur Vary greatly among the 
diff erent soils. 

Great Soil Groups 
At least 9 different kinds of soil profiles occur in Soulanges and Vaudreuil 

counties and each of these profiles represents, rvhat is called, a Great Group of 
Soils some of which have a wide distribution in Eastern Canada and North 
America. Four of these soil groups have been developed under well drained 
conditions, while the remainder have formed under poor drainage. The four 
groups of me11 drained soils mhich occur in this area are known in Canada as: 
Podzol soils, Brown Podzolic soils, Grey Brown Podzolic soils and Brown Forest 
soils. 

The soils of the first two groups have developed in the area under discussion 
from parent materials which do not contain limestone (free calcium and magne- 
sium carbonate). The soils of both groups are generally strongly acid and they 
commonly require lime for satisfactory production of crops, especially legumes. 
Under natural conditions, the Podzol soils have a grey leached layer immediately 
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beloiv the leaf mat or thin dark surface layer, which in turn, is underlain by a 
yelloivish brown or reddish brown subsoil. A large proportion of the important 
bases (plant nutrients), as well as humus, iron and aluminum have been leached 
out of the grey layer and the latter three have accumulated in the underlying 
reddish broivn subsoil. The Brown Podzolic soils lack the grey leached layer or 
have only a very thin trace of it in isolated pockets. The thin dark surface layer 
is underlain by a brown, yellon-ish brown or reddish brown loose and friable 
subsoil n-hich gradually fades in coloiir and becomes firmer with depth. The 
Podzol soils are generally consiclered the poorer of the tmo in fertility. In the 
suroeyed area they are found on sandy outwash materials or on till derived from 
non-calcareous sandstone, while the 13ron.n Podzolic soils are found on till 
derired mainly from non-calcareous shale or from hard, igneous rock material. 
Hypothetical profiles of the Podzol and Brown Podzolic soils, as they occur in 
this area, are illustrated on Fig. 1 and 2 respectioely. 

The Grey Brown Podzolic soils and the Brown Forest soils in Vaudreuil and 
Soulanges counties have derelopetl on calcareous (contain ground-up limestone 
fragments) parent materials. Thesc soils are generally only slightly acid and may 
be slightly alkaline. Shey do not reqiiire lime for crop production. The Brown 
Forest soils under natural foresteci conditions have a friable, granular, dark 
surface layer up to 4 or 5 inches thick, which is underlain by a bronm subsoil 
which crumbles into nuciforni (nut-likt:) aggregates. The subsoil fades in colour 
and becomes more firm with clepth. 'i'he Grey Brown Podzolic soils differ from 
the above in that  they have at ciepths of 15 to  25 inches a brown horizon vhich 
is heavier and darker than the horizons above or belom it. The Grey Brown 
Podzolic and Brown Forest soils are diugramatically illustrated and described in 
Fig. 3 and 4 respectioely. 

12 " 

24" 

36" 

+B2 

Leaf litter. 
T'eiy dark brown semi-decomposed organic inatter. 
Light grey leached layer. 

iteddish brown layer enriched with humus, iron and 
aluminum. 

Yellowish brown layer. 

Light bromnish grey parent material 

1 .  

FIG. 1-Podsol 
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24" 

36" 
FIG. 2-Brown Podzolic 

12 " 

24" 

36" 

t B 1  

+B2 

t c  

Leaf litter. 
Very Clark broivn to  black organic matter. 
A trace of leached A2 may be present occasionslly. 

Brown t o  reddish brown laser. 

Ye!lo\i.isIi brown layer. 

Light tJro\riiish grey parent matcrinl. 

Dark brown lsyer. 

Light greyish brown calcaieous parent mnterial. 

FIG. 3-Grey Brown Podzolic 
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12 

24' 

36" 

+-C 

Dark brown mineralized humus layer. 

Brown layer. 

Light brown layer. 

Liglit brownisii giey calcareous parent In3 terial. 

FIQ. 4-Brown Forest 

The largest proportion of the soils in the surveyed area have developed 
under poorly drained conditions. Although a t  present the drainage of many of 
these soils has been artificially improred, the effects of the original poor drainage 
are still unmistakably visible in the soil profile. One of the distingukhing features 
of these soils is the discoloration or mottling of the subsoil. Yellowish bron-n or 
rusty specks and streaks and bluish grey colours are usually found in such soils, 
whereas, the well-drained soils haJre more uniformly brownish or yellon-ish 
coloured subsoils. The poorly drained soils in Vaudreuil and Soulanges counties 
are representative of the folloiring widely distributed great soil groups: Ground- 
water Podzols, Dark Grey Gleisolic soils (indicated on the map as Grey Hydro- 
morphic soils), Half Bog soils, Bog soils and Alluvial (Azonal or Young) soils. 

The Ground-water Podzol soils under natural conditions have a light grey 
leached layer, which is generally niottled with rusty specks and streaks, under a 
mat of raw organic matter 4 to 10 inches thick. The underlying subsoil is reddish 
brown, generally strongly mottled and occasionally cemented into a hardpan. 
In  the surveyed area these soils are generally found on flat or undulating sandy 
materials vihich are underlain by Clay. They generally are very acid and 1011- in 
fertility in addition to  being poorly drained. 

The Dark Grey Gleisolic soils have a dark, friable and granular surface 
layer, generally 4 or 5 inches thick, which is underlain by a mottled bron-nish 
grey subsoil that gradually grades into the parent material. These soils generally 
do not have a marked leached layer or a layer of accumulation. In  the suri-eyed 
area they are generally found on the heavier types (Clay, Clay loam, silt loam), 
of parent materials. When properly drained the Dark Grey Gleisolic soils rate 
among the most fertile soils of the area. 

The Half Bog soils have a rlark brown to black surface soil, 4 to 12 inches 
thick, which is very rich in organic matter. The subsoil is bluish grey in colour 
and generally mottled with rusty specks and streaks. These soils have developed 
under very poorly drained conditions and unless artificial drainage has been 
provided they are too wet for cultivation. 
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The Bog soils consist of organic accumulations 1 to 5 feet and more in 
thickness. They may differ considerably depending on the type of vegetation 
from which the organic accumulation has been formed and on the degree of 
decomposition of the organic materials. The well-decomposed dark Bog soils 
are generally called “Muck” and the raw or poorly decomposed organic material 
is called “Peat”. The Bog soils have formed under very poorly drained condi- 
tions and they frequently occupy old lake beds or are found in places mhich 
receive considerable seepage. 

The Alluvial soils consist of recently deposited material which has not been 
in place long enough for definite soil horizons to  develop. However, layers, 
differing in texture as a result of periodic flooding, can frequently be observed in 
the profiles of these young Alluvial soils. 

Series, Types and Phases 
The soils of each of the different great groups, discussed above, may vary 

considerably in their physical and chemical characteristics and in their produc- 
tivity. As a result it is generally necessary t o  separate the soils of a great group 
into smaller and more specific units. The “Soi1 Series” is the unit used in the 
classification of the soils in the surveyed area. Al1 the soils of a series have 
formed from similar parent materials. They have the same number and the same 
arrangement of horizons in the profile and have about the same colour, structure 
and drainage conditions. The texture in the lower part of the profile does not 
differ to any appreciable extent in a soil series but somewhat greater differences 
in texture may occur in the surface soil. The soil series is generally named after 
the place mhere it was first mapped or n-here it occurs extensively, Le. Dalhousie, 
Vaudreuil, etc. 

The range in texture permitted in the surface soil of a series, is limited, 
although two or three adjacent testural classes may occur in some soil series. 
The main textural classes which occur in the area are: Sand, loamy Sand, sandy 
loam, loam, silt loam, silty Clay loam, Clay loam and Clay. On the basis of these 
textural differences the soil series may be subdivided into “Soi1 Types”. The soil 
type is designated by the series name plus the textural class, i.e. Dalhousie Clay 
loam, Dalhousie silty Clay loam, etc. 

A soil type in some cases may contain significant differences in external 
characteristics, such as stoniness, relief, extent of erosion, etc. These diff erences 
have been mapped as phases of the individual soil types. The phase differences 
may be of great importance in land use but generally they do not significantly 
affect the characteristics of the soil profile. 

The soils of Soulanges and Vaudreuil counties have been classified and 
grouped on the bases of the different soil parent material and on their drainage 
conditions in the key below. The approximate acreage and distribution of the 
various soil types in the two counties is given in Table X. 

Key to the Soils of Vaudreuil and Soulanges Counties 

1. Soils Developed on Till 
‘ihp 

Symbols 

Derived from limestone and sandstone 
Well drained (B.F. to  G.B.P.) 

St. Bernard fine sandy loam. . . . . . . . . . . . . . . . . . . .  
St. Bernard loam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Bn 
Bnl 

Derived mainly from quartzite and gneiss 
Well drained (B.P.) 

Rigaud stony gravelly loam.. . . . . . . . . . . . . . . . . . . .  Rg 



24 

Derived mainly from Potsdam Sandstone 
Well drained (P) 

Perrot stony sandy loam . 
Perrot stony gravelly sand 
Perrot sliallolr sandy loam, . . . . . . . . . . . . . . . . . . . . .  

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

Derived from underlying slîale 
Well drained (B.P.) 

Leitrim shaly loam, . . . . . . . . . . . . . . . . . . . . . . . . . .  

II. Soils Developed on Water 1leposit.ed and Sorted Materials 

DEPOSITS 
A. LIGHT TEXTURED SOILS O S  OCr1WA4SH AND ALLUVIAL 

From strongly reworked acid till and outwash 
'Well drained (P) 

Ste. Justine sandy loam . . . . . . . . . . .  

Fr0.m calcareous fluvio-glacial and terrace gravels 
Well drained (G.B.P.) 

Ste. Philomene grax-dly loam . . . . . . . . . . . . . . . . . . .  

From deep sands reworked hy n-ind 
Escessively drained (1') 

Upland sand. .  . . . . . . . . . . . . . . . . . . . . .  

Blowsand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cpland sand, grarelly phase . . . . . . . . . . .  

From sandy alluvial deposits over Clay (30" or deeper) 
Well drained (P) 

Ste. Sophie loamy firie sand . .  . . . . . . . . . . . . .  
Ste. Sophie sandjr loam . . . . . . . . . . . . . . . . . . . . . . . .  

T'ariable drainage, genemlly iniperfect (G. W.P.) 
St. Amahle loamy sand . . . . . . . . . . . . . . . . . . . . . . . .  

From shallon- sandy alluvial dtposits over Clay (30" and less) 
Imperfectly drained (G. IV. P.) 

Poorly drained (H.B.) 
St. Damase sandy loarn . . . . . . . . . . . . . . . . . . . . . . . .  

Vaudreuil loamy fine sand . .  . . . . . . . . . . . . . . . . . . . .  
From fine sandy to  si1t.y loam alluvial deposits over Clay 

Well drained (P) 

Imperfectly drained (G.W.P.) 
Coteau fine sandy loam. . 

Soulanges very fine sandy loam. . . . . . . . . . . . . . . . .  
Soulanges silt loam . . . . . . . . . . . . .  
Soulanges sandy IoaI (over clay) . . 

St. Zotique sandy loam. . . . . . . . . . . .  
St. Zotique sandy loam, shallow phase (over clay). 

. . . . . . . . . . .  

Poorly drained (H.B.) 

P 
pg 
P-a 

L 

J 

Ph 

SP 
Spl 

Am 

Dm 

v 

C 

S 
S1 
S-a 

Z 
2-a 
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B. MEDIUM AND HEAVY TEXTLRED SOILS ON ALLUVIAL, 
LsCUSTRINE AND h!kRIXE DEPOSITS 

From silt loam to Clay loam alluvial and lacustrine deposits 
over Clay 

Imperfectly drained (G.H.) 
Baudette Clay loam.. . . . . . . . . .  . . . . . . . .  

Baudette sandy Clay loam. . . . . . . . . . . . . . . . . . . . . .  
Baudette silt loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

From grey marine Clay 
Imperfectly to fairly well drained (G.H.) 

Rideau Clay.. . . . . . . . . . . . . . . . .  . . . . . . . .  
Rideau Clay, sand spot pliase. . . . . . . . . . . . . . . . . . .  

Imperfectly to poorly drained (G.H.) 
Ste. Rosalie Clay. . . . . . . . . . . . . . . . . . . . . .  
Ste. Rosalie Clay loanz . . . . . . . . . . . . . . . . . . . . . . . . .  

From reddish brown and grey marine Clay 
Imperfectly draincd (G.H.) 

Bearbrook Clay . . . . . . . . . . . . . . . .  

From grey marine clal with a, tliin (4” to 10”) veneer of 
sandy loanz on surface 

Imperfectly drained (G. H.) 
Courval sandy loam . . . . . . . . . . . . . . . . . . .  . . . . .  

Fronz marine Clay with some admisture from adjacent till 
ridges 

Imperfectly drained (G.H.) 
Dalhousie silty Clay loam . . . . . . . . . . . . . . . .  

From recent alluvial deposits 
Imperfectly to poorly drained (A) 

Undifferentiated alluvium . . . . . . . . . . . . . . . . . . .  

III. Organic Soils 
Well decomposed, dark surface soi1 (B) 

Muck. . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  

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

Smampy Land. . . . . . . . . . . . . . . . . . . . . . . .  
Rough.Stony Land . . . . . . . . . . . . . . . .  

GREAT SOILS GROUP 
A =  Azonal Soils P = Podzol Soils B.F. =Brown Forest 

B = Bog Soils B.P; =Brown Pod- G.W.P. = Ground- 

H.B. = Half Bog. Soils 

Soils 

zolic Soils water Podzol Soils 
G.B.P. = Grey Brown G.H. = Hydromorphic 

Podzolic Soils Soils (Dark Grey 
Gleisolic) 

B1 
B 
Bs 

R 
R-s 

Ro 
Roi 

B b  

c v  

D 

A 

M 

T 

* 
R S  
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Alluvial soils . undifferentiated . . . . . . . . . . . . . . . .  
Baudette silt . loam . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Baudette sandy Clay loam . . . . . . . . . . . . . . . . . . . .  
Baudette clay loam . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bearbrook clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coteau fine sandy Ioam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*. Courval sandy loam . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dalhousie silty Clay lonm . . . . . . . . . . . . . . . . . . . .  
Lietrim shaly loam . . . . . . . . . . . . . . . . . . . . . . . . . .  
Muck 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Peat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Perrot stony sandy losm . . . . . . . . . . . . . . . . . . . . .  
Perrot shallow sandy loam . . . . . . . . . . . . . . . . . . .  
Perrot gravelly eandy loam . . . . . . . . . . . . . . . . . .  
Rideau Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rideau clay, eroded (steep banks) . . . . . . . . . . . .  
Rideau Clay. Sand spot phase . . . . . . . . . . . . . . . . .  

St . Amable loamy Sand . . . . . . . . . . . . . . . . . . . . . .  

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

Rigaud gravelly sandy loam. . . . . . . . . . . . . . . . .  
Rough stony land . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TABLE 10 

ACREAGE AND DISTRIBUTTON OF SOIL TYPES IN SOULANGER AND VAUDREUIL COUNTIES 

858 
768 
832 
425 

14, 170 

1, 075 
1, 708 

51 
660 
231 
231 

3. 081 
1, 061 
1. 280 

14, 042 
2,  976 
2. 368 
9. 240 
2, 771 

~ 4. 280 

Vaudreuil 
...____ Soils Types 

St . Bernard loam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
St  . Bernard-Dalhousie (Cornplex) . . . . . . . . . . . .  
St  . Damase sandy loam . . . . . . . . . . . . . . . . . . . . . .  
St . Damase-Ste . Rosalie (Complex) . . . . . . . . . . . . . . . . . . .  
Ste . Justine light sandy loam . . . . . . . . . . . . . . . . .  
Ste . Philomene gravelly loam . . . . . . . . . . . . . . . .  
Ste . Rosalie clay., . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ste . Sophie loamy fine sand . . . . . . . . . . . . . . . . . .  
Ste . Sophie sandy loam . . . . . .  
St . Zotique fine sandy loam . . . . . . . . . . . . . . . . . . . . . . . . . . .  
St  . Zotique shallow sandy loam . . . . . . . . . . . . . . . . . . . . . . .  
Soulanges fine sandy loam . . . . . . . . . . . . . . . . . . . .  
Soulanges silt loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soulanges shallorv sandy loam . . . . . . . . . . . . . . . . . . . . . . . . .  
Upland sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Upland Sand, gravelly subsoil phase. 
Vaudreuil sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ste . Rosalie Clay loam . . . . . . . . . . . . . . . . . . . . . . .  
Ste . RosalieCourval (Cornples) . . . . . . . . . . . . . . . . . . . . . . .  

870 
216 

2,  591 

2 ,  956 
1, 096 

17, 972 
691 

6,  248 
312 

250 

12, 426 
. . . . . . . . . . . . . . . . . .  

3, 853 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122. 459 

% 

0.8 
0.6 
0.7 
0.4 

11.4 

0.9 
1.5 
0.1 
0.6 
0.2 
0.2 
2.5 
0.9 
1.0 

11.3 
2.5 
1.9 
7.4 
2.3 
3.5 
2.0 
0.8 
0.2 
0 . 5  

2.4 
1.4 

22.6 
0.6 

5.1 
0.3 

0.2 

10.0 

3.2 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

100 . O  

Soulanges 

Acres 

128 
5. 094 

2. 976 

1. 037 
3. 418 
3. 520 

583 
423 

52 

448 
1. 350 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
2. 515 
2. 304 

53 1 
749 
640 

1. 920 

218 
27. 674 
2. 112 
1. 453 

1. 901 
4. 493 

11. 546 
4. 243 
1. 114 
1. 670 

416 
1. 344 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

85. 877 

% 

O . 1 
5.2 

3.5 

1.3 
4.0 
4.2 

0.7 
0 .5  

O . 1 

0 .5  
1.6 

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
3.0 
2.8 
0.6 
0.9 
0.7 
2.3 

0 . 3  
32.6 
2.5 
1.7 

. . . . . .  

. . . . . .  

. . . . . .  
2.2 
5.4 

13.4 
4.9 
1.3 
2.1 
0.5 
1.2 

100.0 

Total 

Acres 

986 
5. 862 

832 
3. 391 

14. 170 
1. 037 
4. 493 
5. 228 

51 
1. 243 

654 
23 1 

3. 081 
1. 113 
1. 280 

14. 490 
4. 326 
2. 368 
9. 240 
2. 771 
6. 795 
4. 684 
1. 401 

965 
1. 231 
1. 920 
2.956 
1. 814 

55. 636 
2. 803 
1. 453 
6. 248 

312 
1. 901 
4. 493 

11. 796 
4. 243 
1. 114 

13. 996 
416 

5. 197 

208. 836 

% 

0.5 
2.9 
0.4 
1.6 
6.8 
0.5 
2.4 
2.7 
0.0 
0.6 
0.3 
0.1 
1.5 
0 .6  
0 .6  
7.0 
2.1 
1.2 
4.4 
1.3 
3.2 
2.2 
0.7 
0.5 
0.6 
0.9 
1.4 
0.9 

26.6 
1.3 
0.7 
2.9 
0.2 
0.9 
2.2 
5.5 
2.0 
0.5 
6.6 
0.2 
2.5 

100. 0 

SOILS DESCRIPTIONS 

ST . BERNARD (GRENVILLE) SERIES 
Soils Developed on Till 

The soils of the St . Bernard series occur a t  the western limit of the tmo 
counties . In  Quebec these soils are confined to  some low ridges extending east- 
ward from the Ontario border to a maximum width of three miles and covering 
7. 050 acres or 3 . 4  per cent of the total area . In  Ontario these soils are apparently 
more extensive . The elevation of the land varies from 200 to 275 feet above sea 
level . The St . Bernard soils occur on gently rolling to  undulating ridges in close 
association with the Dalhousie soils found on the smooth areas between the 
ridges . Slopes are seldom steep enough to interfere with the use of heavy ma- 
chinery . 

The St . Bernard soils are developed on a till which has been derived mostly 
from limestone and calciferous sandstone, however the influence of the lime- 
stone is far from being uniform and the depth at. which free carbonates are 
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reached is variable. The open nature of the upper part of the soil and the rolling 
topography provide good drainage. Danger of harmful erosion is sljght on these 
soils, so long as the steepest slopes remain covered with trees or grass. The tree 
cover on the virgin soils is made up largely of sugar maple with some beech, ash 
and elm. 

The stony nature of the St. Bernard soils is the main handicap to  their full 
utilization. The original amount of stones on the soil varied considerably and 
the less stony fields have been freed from stones to make them suitable for any 
kind of crops. Few fields are still covered with big boulders the removal of which 
would require much work. These fields, however, make excellent permanent 
pastures. The stones gathered along the fields to make fences include (Chazy) 
limestone, calciferous sandstone, sandstone, magnesian limestone and some gneiss 
and quarteite. Some boulders are rounded but most stones are of angular shape. 

The soil types mapped in the St. Bernard series are the sandy loam and the 
loam. Over most of the till ridges, the soil is of a sandy loam texture and free 
carbonates are detected in the profile at an  average depth of 30 inches. The 
loams are found where the till is derived largely from limestone rather than from 
calciferous sandstone. In  the loams, the free carbonates are often found at a 
depth of about 18 inches. 

Some small gravelly beaches, a feu- hundred yards wide and also of very 
limited length, have been found over some till ridges, but due to  the small scale 
of mapping they have not been shown on the soil map. An example of such 
gravelly deposit among St. Bernard soils is found a t  the village of St. Telesphore. 

Except for the differences in texture and depth to free carbonates, the sandy 
loam and the loam types have the same profile characterjstics. A description of 
a virgin St. Bernard sandy loam, indicating the observed variations in the depth 
of each horizon, is given belon-. 

’ 

Horizon Variation 

A l  
B1 

B2 

C 

in depth Description 
2”- 4” 

10”-18” 

12”-16” 

Dark broivn sandy loam, friable, granular structure, pH 5.2. 
Brown sandy loam, friable, very soft, fine granular structure, 

Dark yellowish brona sandy loam, with some gravelly fragments, 

Greyish brown to  yellowish grey sandy loam till, which usually 
The till extends probably to a depth 

pH 5.0. 

soft, fine granular structure, pH 6.7. 

effervesces with acid. 
of 25 feet or more over the bedrock. pH a t  36 inches 7.8. 

There are boulders and stone fragments al1 through the profile. Freshly 
exposed surfaces of many of the stones effervesce with dilute acid. The grave1 
content in the profile is variable and is generally greater on top of the ridges. 

Agriculture 
The St. Bernard soils are me11 suited to  dairy farming and they are more 

extensively used for this purpose than any other soil in the district. Due to  good 
drainage conditions the soil warms up early in the spring and produces early 
grass. Good water for animals is easily supplied during the pasturing season by 
numerous streams or by abundant well-mater. Clovers, alfalfa and silage corn, 
mhich provide roughage for milk cows, produce good yields on this soil. 

The value of the St. Bernard soils for dairy farming is increased by the fact 
that they occur in close association mith the heavy soils of the Dalhousie series. 
Many farmers have an almost equal proportion of the two kinds of soils. This 
enables the farmer to  choose one soil or the other depending on its adaptability 
to  a particular crop. For example, St. Bernard soils are preferred for altalfa, 
corn, potatoes and gardening, while grain, flax, timothy and clovers thrive better 
on Dalhousie soils. Two types of rotation are usually followed on the farms 
where both soils occur in sufficiently large tracts. 
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Fig. 5-Profile of St. Beiiierd fine ~ ‘ r r i t l y  loam developed on calrareous ti l l .  

The association of the St. Hernartl and Dalhousie soils is sometimes so intri- 
cate that  they have been mapped as st complex over an area covering 9G5 acres. 
I n  the comples the St. Bernard soils are dominant and for that reason, these 
areas are shown on the map bjr the sanie colour as the St. Bernard series. The 
presence of Dalhousie soils in the coniples is indicated by symbols (Bn-Il). 

On the St. Bernard soils, tiniothy and clover hay aoerage 12 to 19 tons to 
the acre and alfalfa yields up t o  32 tons in two or three cuttings. Corn produces 
15 to 20 tons of silage. barley and oats average 30 to 40 bushels to  the acre. 
(These yields and the ones giren for eacli soil unit are based upon information 
gathered from some of the goocl farmers of the district.) Potatoes yield from 160 
to  250 bushels and are usually free froni scab. Manure is essential to  niaintain 
the fertility and to increase the humus content and the moisture-holding capacity 
of the surface soil. Good managenient practices sl-iould include the control of 
sheet erosion mhich rnay Ise severa on the steep cultivate3 slopvs. 

Fig. 64%. Bernard soils on gcntly rolling topography arc used for dairying. Note stone fences. 
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RIG.IUD SERIES 
The Rigaud soils cover the top and the sides of Rigaud Mountain over an 

area of 10,520 acres or 5 per cent of the wl-iole tcrritory. The topograpliy varies 
from rolling to hilly. These soils occupy the highest land in the area, the range 
of elevation being from 250 to ïO9 feet above sea level. 

Rigaud soils have developed on a grey, stony, grawlly, sandy loam till 
wliicli lias been derived from hard rocks of gneiss and qiuartzite with an admix- 
ture of syenite. The drainage is good except in some small depressions, and a t  
the foot of some long slopes. Sugar maples thrive on this stony soil and they 
form the dominant tree corer. A great variety of other trees is also iound on the 
mountain, including yellow and white bircli, asli, elni, heinlock and cedar. 

On steep slopes tlie finer soil particles tend to u-ash off reaclily if the natural 
tree cover is remoued. The result of siich erosion is to leare an eroded surface 
made up almost esclusively of gram1 and rounded stones of al1 sizes. 

A profile description of t,he Rigaud stony gravelly sandy loam is giwn belon-. 
VWiCLtion 

3”- 6” 

0”- 1” 

16”-30” 

Horizon. in deptli Description 
Ac 

A2 

13 

c 

Dark broa-n ssnd’ loam, man? rounded stones on the surface and 
in the uppcr horizon. 

Thin streaks of grry loamy sand, may occur intcrm ttcntly under 
virgin conditions. 

Brown gravelly sandg loam with a soft fine granular structure 
hetneen a skeleton of angular or semi-angular Stones. 

13rovi-nish grey, firm, gravellp, stony till, The depth of the un- 
weathered till ovcr bedrock varies from frw iiiches on the 
mountain top to many fcet a t  the foot of the mountain. 
pH 6.5. 

pH 5.8. 

The Rigaud soil is modera tely acid tlirouglîout the profile; the cultivated 
soil surface is about pH 5 . 8 .  Tliere is often an accumulation oî cobbles or 
rounded Stones to  a depth of 6 to 10 i n c h  on the surface of the soil. These 
rounded Stones and the grave1 n-hich accumulated at  certain places on the moun- 
tain are apparently tlie materials of former beaches n-hich formed by the wave 
action of the Champlain Sea. These gravelly beaches are of small extent and of 
shallow depth. In the central part of the mountain there are many bedrock 
exposures. As 
mapped, the Rigaud soils include soine small areas ot wet land in some depressions 
and a t  the foot of some long slopes. 

Agriculture 
The Rigaud soils are generally too stony and too steep for cultiration and 

only some of the Iess stony and smoother areas have been cleared. Miicli of the 
cleared land is used as permanent Pasture and only a small part is devoted to 
cultioated crops. Hay, grain, corn and potatoes apparently produce fair crops, 
but no definite ykld data coiild be obtained Ior this soil. The less stony areas 
of deep soil are fairly well suited to  orchards, as the fruit trees are of good size 
and appear to be liealthy. Rigaud htountain is the main source of hardwood for 
the farmers of the surroundings. Maple products are an important source of 
income for maple biish omners. 

These ledgy sections have been mapped as rougli stony land. 

PERROT SERIES 
The Perrot soils occupy 5,474 acres or 2.7 per cent of the whole area. Tliey 

occur mostly on Perrot Island a t  100 to 250 feet elevation. The topography is 
undulating to gently rolling. The surface soils is streivn with angular Stones and 
big boulders of liard sandstone. Some boulders are also imbedded in tlie till 
which is derived mainly from sandstone but also from rocks of adjacent forma- 
tions like limestone and calciferous sandstone. 

. 
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The soil drainage is good and due to the porosity of the soil and the gentle 
slopes there is no danger of excessive erosion. Most of the land is covered mith 
tree vegetation which is the most varied in the district. Sugar maple, beech, 
birch, hickory, butternut, basswood, ironwood and elm are seen where the tili is 
deep, while very shalloiv soils over bedrock support a growth of white and red 
pine. 

A description of the Perrot stony sandy loam is given below. 
Variation 

Horizon in depth Description 
Ao 0”- 2“ Semi-decomposed leaf mat. 
AI Dark brown sandy loam, with some small stone fragments, soft 

granular structure. pH 4.9. 
A2 Ir’- 1” Pinkish grey leached sandy loam. 
B Brown to yrllovish brown sandy loam, slightly reddish in the 

upper part of the horizon, many stones of al1 sizes, mainly 
sandstone but also some limestone. Weak granular structure. 

Broivnish grey stony sandy loam till, fairly compact. The depth 
of the till over bedrock varies from 2 to probably 12 feet. 
pH 5 .5 .  

0”- 2“ 

23”-28” 

C 

The Perrot gravelly sandy loam which has been mapped south of St. Re- 
dempteur resembles the stony sandy loam but contains a considerably larger 
amount of grave1 al1 through the profile. 

Where the soil is shallom orer sandstone bedrock it has been mapped as 
Perrot stony sandy loam, shallow phase. This soil is made up of a thin coat of 
dark brown sandy loam to a depth of 3 inches over a lighter bromn sandy loam 
containing many stone fragments and varying in depth from a few inches to  two 
feet. 
Agriculture 

The Perrot soils are acid throughout their profile; the cultivated surface has 
a reaction ranging generally betnreen pH 5 . 0  and pH 5.5. None of the shalloiv 
Perrot soil is used for cultivated crops, and nearly al1 of the deep types are still 
wooded. The cleared land is used for permanent pastures. The handicap to 
cultivation on Perrot soils is the excessively large number of stones or boulders 
on the soil surface. With power machinery which js now at the disposa1 of the 
farmer, some of this land could probably be improved but i t  is doubtful that such 
practice mould be economical. 

When left in forest, the deep Perrot soils produce a good stand of hardwoods, 
especially sugar maples. Fuel wood and maple products are the main returns 
from this land. The pastures produce a fair amount of grass but their manage- 
ment is considerably handicapped by the stoniness of the fields. 

The flat bedrock is frequently exposed. 

LEITRIM SERIES 
The Leitrim shaly gravelly loam occupies only 51 acres east of Pevril. It 

occurs on lovv ridges which are almost entirely under cultivation. Hard maples 
grow mhere the soil is not cleared. There are few boulders of gneiss and granite 
on the surface of the soil, however the soil is derived from the shaly material 
which is found a few feet below land surface. The soil is well drained; the solum 
is very permeable but retains a fair amount of moisture for plants. 

-4 profile of the Leitrim soil may be described as follows: 
Horizon Depth Description 
AC 

BI 

B2 20”-28” Brown shalj- loam, fine granular to structureless, loose. c 

0”- 5’‘ 

5”-20” 

Very dark brown shaly gravelly loam, fine granular structure, 

Dark brown loam with some shale fragments, weak granular 

Yelloivish greg fine sandy loam with many fragments of shale, 

friable. 

structure, very friable. 

loose. 
28“- 
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Agriculture 
The Leitrim soil is moderately acid in reaction. It is used for general farm 

crops and it is well adapted to  hay crops and especially to  clover and alfalfa, bu t  
corn, potqtoes and garden crops also do well. Due to  its good drainage the land 
warms up  rapidly in the spring, but may suffer from lack or moisture during 
summer months. Liming may be found beneficial and complete chemical 
fertilizers should give rapid responses. Barnyard manure and green manure will 
improve the holding capacity of the soils for moisture and plant nutrient,s. 

Light Textured Soils Developed on Water Deposited and Sorted 
Materials 

STE. PHILOMEKE (KARS) SERIES 
The St,e. Philomene soils are developed on calcareous gravelly fluvio-glacial 

deposits and are found in long narrow ridges along the western shore of the lower 
reaches of Riviere Baudette in Soulanges county and along the Ottawa River 
below Point Fortune in Vaudreuil county. 

The ridges have a gently rolling topography and occur a t  an elevation of 75 
to  125 feet above sea level. The total area covered by the Ste. Philomene 
gravelly loam is 1,814 acres. 

The soil is well drained to somewhat excessively drained due to free perco- 
lation and good run-off. The natural vegetation consist chiefly of hard maple 
with some pine on the sandier parts of the deposits. 

A description of the Ste. Philomene gravelly loam profile is given below: 
Horizon Vuriuiion Description 
Ao 0"- 1" Semi-decomposed leaf nat. 
A l  

A2 

1"- 3" 

2"-30" 

Dark greyish brown sandy to gravelly loam, friable, granular and 
single grained structure, pH 6.5-7.0. 

Yeliowish brown, fading in colour mith depth to pale yellowish 
brown or brownish grey sandy to gravelly loam, loose, single 
grained, contains some cobbles, pH 6.5-7.0. 

Brown to dark brown gravelly loam to gravelly Clay loam, some- 
what firm, nuciform structure. This layer weaves up and down 
as a thin band; in extreme cases the crest of the waves may 
occur 4 inches below the surface and the trough may dip to a 
depth of 3 feet or more. pH 7.0-7.5. 

Pale brownish grey sand and grave1 irregularly stratified with 
many cobbles and some Stones, the fragments are of mixed 
lithological origin but limestone fragments generally dominate; 

The cultivated soil is of a medium brown colour to plough depth and has a 
reaction of about pH 6.5. On bare fields a multitude of cobbles of an average 
size of 2 inches are seen covering the soil. The big Stones are usually not very 
numerous on the surface and they can easily be removed. However there is a 
narrow strip along the Ottawa River which is too stony for cultivation. This very 
stony phase of the Ste. Philomene soils has probably been formed by the erosive 
action of the former Ottawa River which has washed away the finer material, 
leaving the big Stones in place. 

In  the small gravelly ridges found betmeen Rigaud and Choisy, the Stones 
are almost exclusively acid rocks (gneiss, quarteite). Homever, the acid Stones 
of the parent material are cemented or coated with calcium carbonate. These 
ridges were included mith the Ste. Philomene soils although free carbonates are 
not found in the solum. Nearly al1 of these gravelly deposits have been or are 
being used for road building material, leaving very little that can be devoted to 
agriculture. 

B2 2"- 5" 

C 

pH 7.5-8.3. 
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Tig. 7-Ste. Philoiiiciic w i l h  on pi . i r e l l~  deposits at Rivicie Baiidette. 

Along tlie interprovincial border. onc mile south of Point Fortune, the soils 
vary considerably within short distances from gravelly to clayey or even to 
s\vampy land. It would appear tliat stream erosion has greatly modified the 
original deposi'ts. Since most of that  land is of grarelly nature, tlie soil has been 
classified as the Ste. Philomene grai,ell,v loam-eroded phase and is shonm on tlie 
map thus-Ph/E.4. It is of small estent (270 acres) and is not used for cultivated 
crops. 

Agriculture 
Tlie soils of the Ste. Pliilornene series, where not used as gravel pits, are al1 

under cultivation 11-ith the exception of some very stony areas. The soil is rich 
in lime, open, well drained to escessively drained and is well adapted to deep 
rooted plants like alfalfa. It mai. also lie considered as a good soil for otlier field 
crops and for potatoes. Peas for soup are grown on similar soil in other counties 
of the province. 

Acre-yields obtained on well inanaged farms are as follons: oats, 30 to 40 
bushels; barley, 30 to 35 bushels; alfalfa, 2 to 34 tons; clover with timotliy, 1 to 
13  tons; sjlage corn, 12 to 15 tons. Tlicse yields mere obtained Trith the use of 
manure supplemented with chemical fertilizers on corn and grain. Potatoes yield 
up to 280 bushels per acre when fcrtilizer is used. Small stones of the size of 
potatoes are a nuisance when harvesting with machinery. 

The gravel underlying the Ste. Philomene soils is the main source of good 
road material for the whole region and huge gravel pits have been dug in many 
places. Tlie material is passed tl-irough a cruslier to  break stones into gravel of 
the desired size. 

STE. ?JUSTISE SERIES 
The Ste. Justine soils occupy an area of 2,556 acres in the vicinity of the 

village of Ste. Justine. They occur on gently rolling topography at an elevation 
of 225 to 300 feet. The soil is droughty due to rapid interna1 drainage and free 
surface run-off. Tliere is generally a fairly large quantity of stones on the soil 
surface, altl-iough their distribution is not uniform. About 75 per cent of the 
land is covered mitli trees among which liard maple predominates. 



33 

The soil is apparently developed from fluvio-glacial deposits and till which 
has been much reworked by water. The material on the ridges is very stony 
and made up largely of gravel, small Stones and large boulders. h great variety 
of rocks is represented in the Stones: gneiss, sgenite, quartzite, sandstone and 
limestone. Sometimes the parent material shows some irregular stratification but  
occasionally i t  resembles a till. On smooth land betxeen the ridges, the soil is 
a gravelly Sand and not very stony. Al1 the variations observed in the Ste. 
Justine soils will not be described because the materials are very heterogenous 
throughout. The most common soil consists of a medium to coarse sandy loam 
over gravel and gravelly Sand overlying till-like material. 

A description of an  average Ste. Justine coarse sandy loam is given below: 
Variation 

2“- 4” 
Horizon in depth Description 
A l  Dark broxn coarsc sandy loani; friable, \ ~ c a l i  Crumb and single 

grain structure, pH 5.0. 
a Trace of lesched, grcy, coarse sandy bain somrtimes prcsent. 0”- I l ,  

6”-10” 
A2 
B1 Reddish brown cosrsc sandv loam, single grniii structure, nearly - .  

ioosc, occasioiinal stoiic- fragments. 

. . single grain structure, nearlg loosc. 
B2 

C 

8’’-12” Yellowish broivn medium t o  coarse sandy loani, xitli some gravel, 

Brownish giey gravelly sandy loam, reworked material with many 
stoncs of gneiss, sycnitc or granite and quartzite. pH 6.0-6.5. 

Agriculture 
A small percentage of the Ste. .Justine soils is cleared and cultivated. General 

farming is commonly practised but there iS a small acreage of the land devoted 
to  small fruits and to  potatoes. The general productivity is lom because the soil 
has a coarse texture and a low moisture-holding capacity. The less stony area- 
can easily be cleared for cultivation. 

The yields of field crops are low: hay gives about 2 of a ton to the acre and 
grain about 25 bushels per acre. It is a fair soil for potatoes and small fruit, 
such as strawberries. Heavy applications of manure which are generally used 
on hoed crops improve the retentive power of the soil. However, the effect of 
barnyard manure is of short duration and it should be supplemented by green 
manure and chemical fertilizers. Liming should be beneficial on this acid soil 
especially for the growth of legumes. 

I~PLANDS SERIES 
The Uplands sands occupy the St. Lazare Sand plateau mhicli has been fre- 

quently referred to  in the first part of this report and the elevated sandy area 
southeast of St. Telesphore. It covers an area of 14,412 acres or 6 .8  per cent of 
the total. The Uplands soils have been formed from grey mater-worked, strati- 
fied, medium to fine sands which occasionally contain lenses or layers of coarse 
Sand or fine gravel. In  some places, especially on the rolling topography, the 
Sand has been vvind blown. The depth of the Sand varies considerably; i t  is 
usually over 5 feet deep and it’s maximum depth is not knoivn but i t  probably 
is over 30 feet in some locations. 

These soils have generally a gently rolling to  rolling dune-like topography ; 
however, there are also some gently undulating areas and in a section northwest 
of Val-des-Sables the land is almost level. Due to  the open porous nature of the 
sand, the soil is excessively drained. A large percentage of the precipitation seeps 
through the soil and is lost in the subterranean waters which feed a number of 
Springs along the edge of the plateau. On the level area of Uplands Sand near 
Val-des-Sables the moisture conditions are somewhat better than usual. 

The original vegetation on the Uplands sand probably consisted mostly of 
white pine and a few of them can still be seen. Most of the land, which at one 
time was cleared and cultivated has subsequently been abandoned and i t  is now 
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covered with a dense, scrubby groivt'ii of white birch or a mixed stand consisting 
of soft maple, pine, birch, poplar, Oak, fir and some ash and hemlock. I n  a 
number of places, Ti-here the abandontxl land is not completely protected by 
vegetation, serious drifting of the sand is taking place during the dry weather. 

ï l i e  Uplands soils have been consid<mhly leached and are typical of the ivell- 
drained sandy podzols oi tlie regioii. 1 1  gcneralized'description of an  undist.urhed 
Uplands profile under torest COTW is gilwi belon.: 

Variation 
Il0rizO.n in (Ifytli. Description 
A O 1"- 2" Dark tiroivri t x \ v  liiiinus and ioots. 
A2 ;f/- 3" Ashy-grc,y, - -  11~:i~clit~l sa.rid with some grcyish hronn spccks, pI-1 4.9- 

15 1 h i v n - i i ,  loosc:, medium sand. The upper part, ia o f t t ~  t~ 
very tlaik i ~ i o \ v r i .  ( In  cxccptional cases this h y c r  is cc.montcd 
iiito :I discoiit itiuous liaidpan.) 

n2 10"-12" Palc yello~v hroivri ,  loosc, medium sand. Thc coloiii, charigcs 
gmdii:illy f i ~ ) i i i  the B to the C horizon; pH 5.S-63, c Grey str:Lt'ifi(d, loow, medium sand ~ v i t i i  occasional lensrs of coars(: 
s:iiid :riid gt,:i,v<,l. pH 5.8-7.0. 

The cultivatecl surfacc soil of' tlic I-plands Sand is generally gregisli broivn 
in colour, very loose and striictureless. 1 t, contains very lit.tle organic matter and 
plant nutrients. On the smootli arca near Val-des-Sables the surface soil is 
clarker in colour and richer in orgariir riiatter it-hich is probably due to sonieivhat 
better moisture relationships. 11s a riil(! the depth of the grey leached A2 horizon 
is somewhat greater in the sinootli pliasc and occasionally, 112 horizons 10 inches 
thick have been observed. 

p H  5.2-6.5. 

Fig. 8-9 profile of the Uplands sand, 
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Fig. 9-Eroded Uplands saiid on the St. Lazare Plateau. 

The Tiplands Sand mapped soutlicast of St. Telespliore is a little coarser 
than near St. Lazare and in some places grave1 is found a t  deptlzs ranging from 
24 to GO inches beloiv the surface. This grave1 may be of the same origin as the 
fluvio-glacial deposits found further soutlz along the Baudette River, but they 
ha\-e been covered with Sand which appears to be similar to that on the St. Lazare 
Plateau. These areas have been mapped as a g r a d l y  subsojl phase (Ug) of the 
Uplands Sand. Some cobbles and occasional boulders may be found on this s o l  

The areas of drjfting Uplands Sand have been mapped as “Blow Sand”. In  
many cases the entire profile of the Gplands Sand has been destroyed and the 
loose shifting Sand contains very little or no organic matter. Every effort should 
be made t o  stabilize these drifting Sand dunes. 

Agriculiure 
Only a small percentage of the Cplands Sand is under cultivation. Most of 

the land on the rolling topography has been abandoned and it is nou- gradually 
reverting to forest, but in most instances i t  is esposed to  severe wind erosion. 
This rolling Uplands Sand is unsuitable for Iarm crops. Grain and hay yields are 
very poor and generally prove to  be unprofitable due to the droughty nature and 
low fertilit? of the soil. Hoivever, the smoother areas of Uplands Sand may be 
used for special crops. Under optimum condition during wet seasons, this soil 
has yielded up to  300 bushels of potatoes and 10 tons of tomatoes per acre n-ith 
heavy fertilization. Early sweet corn, strawberries and raspberries also do very 
well on tliis soil and yellow string beans have been gronm with fair success during 
favourable years. In  dry seasons the crops are poor and may be a failure. 
Tobacco groming has been tried in recent years on the Uplands send in the St. 
Telesphore area but in 1943, the year of the survey, the entire crop \vas destroyed 
by insect pests. It is possible that this soil, especially on the smoother areas, js 
also suited for the growing of hops. 

In  the management of the UpIands soils for crop production organic matter 
must be given major consideration. This may be supplied in the form of manure, 
muck or peat (mhich occur east of the Sand plateau) or by incorporating,green 
crops, such as clovers, alfalfa, buckwheat or rye. The organic matter will not 
only add the needed nitrogen but will also help to  bind the individual Sand 
particles and thus reduce drifting and it mil1 increase the moisture-holding 
capacity of the soil. 
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Complete commercial fertilizers are required for the successful production 
of most crops. The rate of application and the type of mixture to be used mil1 
Vary greatly with the crops grown and the amount of manure used. As the soil 
is very acid, especially on the St. Lazare Plateau, the application of lime sliould 
produce good results with most crops. 

STE. SOPHIE SERIES 
The Ste. Sophie soils occur as fairly large tracts of land on or around the 

St. Lazare Sand plateau, mhere they occupy 6,560 acres on the slopes or l o m r  
positions of the plateau at elevations ranging from 100 to  350 feet,. The topog- 
raphy varies from undulating to  rolling. A large proportion of the land has a 
forest cover consisting of soft and hard maple, basswood, white and grey birch, 
ash, poplar and also pine and spruce. The soil is open, well drained and not 
subject to  harmful erosion. 

The sandy material from which the soil is developed rests on Clay at an 
average depth of 3 feet. The presence of Clay, however, has not been ascertained 
everymhere. Enormous boulders of igneous rocks are found imbedded in the 
Sand and sometimes they are sunk half way into the Clay. These boulders must 
bave been brouglit in by huge blocks of floating ice. 

The Ste. Sophie series consists of two types: the loamy fine Sand and the 
sandy loam. The profile of the loamy fine Sand is described below: 

VaTiution 

14"-24" 

3"- 3" 
5"- 9" 
8"-12/' 

10"-20" 

Horizon in Depth Description 
A0 

A2 
B1 
B2 

C 

D 

Dark brown to  black loamy iïne sand, raw humus and roots 
friable, fine granular structure; p H  4.5-5.0. 

Grey to yellowish grey leached loamy fine sand. 
Reddish brown loamy sand, loose, single grained; pH 5.0-5.5. 
Brownish yellon to yellowish brown fine loamy sand or sand, loosc, 

Light yellowish grey fine sand, mottled with rusty brown, loosc, 

Brownish grey Clay. There are often some thin strata or patehes 

single grained, slightly mottled; pH 5.0-5.8. 

single grained; pH 5.0-6.0. 

of sand and Clay before continuous Clay is reached. 

- .  . 

Fig. lû-Landscape of Ste. Sophie loamy sand (toreground); Uplands sand (background): Vaudreuii 
loamy Sand (centre left): and Ste. Rosalie Clay loam (centre right). 
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In  addition to the large boulders, small Stones are occasionally found in tlie 
Tlie small areas mapped as sandy loain 

Some of tliis stony sandy loam has been mapped as a 
profile of t.he Ste. Sophie loamy Sand. 
are escessively stony. 
complex n-ith the Rideau Clay on Ile Perrot. 

Agriculture 
Less than 50 

per cent of the land has been cleared and niucli of the cleared land is abandoned. 
It is mainly used as Pasture land or for general farming wit'li sinall areas devoted 
to  garden crops. 

Yields on the Ste. Sophie soils are lom. Mised hay produces from 2 to  1 ton 
per acre; corn 8 to  12 tons of silage; 0at.s and barley about 25 bushels per acre. 
It is, however, a fair soil for potatoes whjch may yield up to 250 or 275 bushels 
per acre with manure and chemical Iertilizers. 

Organic mat.ter 
such as green manure, stable manure and muck, incorporat,ed in t,he soil, will 
greatly benefit the plants. It should be possible to build up the organic matter 
of the soil so that i t  will retain enougli moisture and plant nutrients to  malre it 
suitable for garden crops. Liming and probably light fertilization should make 
possible the establishment oi alfalfa stands on Ste. Sophie soils. As tlie land is 
dry, good management should t.end to conserve as much moisture as possible in 
the soil. 

ST. AMABLE (RUBICON) SEIIIES 
The St. Amable soils cover 6,795 acres or 3 . 2  per cent' of t,he surveyed area. 

Tlieir elevation ranges generally from 150 to 200 feet above rnean sea level but 
some tracts on Ile Perrot occur a t  75 and 100 feet. The ox-erall topograpby is 
usually fairly Ievel and the surface of the soils is sliglitly lîiglier than that of the 
surrounding Clay flats, however, considerable micro-relief generally occurs on 
these soils wit'li slight depressions and gently rising lïnolls. 

As a result of t.he inicro-relief ancl overall level topograpliy the surface 
drainage is slon-. The internal drainage of the soil varies greatljv. The upper 
part of the profile on tlie gentle knolls is usually moderately n-el1 clrained, while 
in t,he depressions it is imperfect,ly to  poorly drained. The internal drainage of 
the soil is also adversely affected by the nature of the underlying clay. 

The St. Amable soils have developed from sandy materials which have been 
u-aslied over tlie grey Champlain clays to  various deptli. The thickness of the 
Sand varies from 2% to 6 feet and js usually about 4 feet.. Due to the porosity of 
the Sand and the impervious nature of the underlying lieavy clay, the water 
accumulates in the subsoil and causes a mottled ancl deosidized laj-er abore the 
clay. 

The vegetation on the St. Amable Sand whicli lias not been cleared consists 
of a mixed forest of birch, poplar, hemlock, spruce, soft maple and some pine. 
Niany of the once cleared fields have been abandoned and are rapidly reverting 
to  a dense growth of birch. 

The cult.ivated surface soil of the St. Amable series varies considerably. On 
the gentle knolls the soil consists of a medium to light brovn loose loamy Sand 
to  Sand. I n  the depressions the surface soil varies from a light grey to  a dark 
grey loamy Sand. 

The Ste. Sophie soils are dry, very acid and of lon- fertilitj-. 

The soil sliould be fertilized to produce profit,able crops. 

53761-4 



Iïg. Il-Piofile 01 St. Aiiiinhle hd7XIv -.wcl-mottled çubqoil-ciay at  about 40 ~iiclies 

Tlic St. . h a b l e  sand is an a ( ~ i t 1 ,  Icnrhed soi1 and Ixlongs to the groiip of 
‘l‘lie comnion characteristics of an u n d i +  soils knon-n as Grountl-n-atrr Potlho!.: 

turbed St. =\inahlc sancl arc’ pi\ ci1 in tl:c follo\ving profile description. 

Horizon 
A 0 

A 2 

BI 

B’2 

Description 
I h k  t i imr- i r  r a v  Iiiimus with some grcy sand. 
Grey o r  hi.on-iii.ili grry lcachcd light sa,ndy loam to 1o:imy snnd,  

loow, sitigl(L gixiiici(l. pH 4.5. 
Dari( i ’ i~lt l ic l i  iiro\vii loamy santl, or saiid sometimcs in~luratcd or 

wit,li cii.tl;i(,iii roiicwtioiis, but, gciiei’ally loose and singlc giained, 
]>II 5.0. 

J.ight t o  y i ~ i l o ~ ~ ~ i s h  hrown loamy sand, or sand, loose, single grain 
s t r u c t i i i ~ ~ ,  sonivt imes slightly mottlcd with grcy and orangc 
y<111o\v; ],II 5.5. 

J,ight’ yc~lio\\-irli g i ~ y  fine sarid contniniiig dai’k micaceoiis particlcô. 

G r q -  strat i f i c s t i  saiitl, 1vcIl packecl but friahlc, singlc grain structuir; 

Grey to bluisli gwy clay. 

pI-1 4 . 5 .  

I.7sually mot t , l i d  \vit,h rusty spots and sti’eaks; pII 5.8. 

PI1 6.8. 

On tlic knolls tlic tliiclinew of tlic .Io and =12 Iiorizons is usiia11;- tliinner and 
the R horizon is lces often incliii,sitcd ilim in the depressions hu t  in tlic latter 
positions the iiiottling of the siilxoil is more pronounced than on tlic linolls. 

1 gr icu l f  u re 
Most of tlic S t .  Amahle soils liaw once been cleared and cultivated but,  

because of loir fertility, mani. ficltls 1ini.e heen tlbandoned and Iia~.e gron-n u p  
into small )>irelies and slirulis. Tlic c.iilti\-ated land is generally ~iscd for dairying 
and general faiming. 
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Soiiie areas are oï little agricultiira.1 1-aliie becaiisc the drainago is not iiniform. 
Due to  micro-relief, fields are in some parts too dry and in otlier parts too n-et 
for satisfactory plant gron-t,li. 

The yields on St,. Amable soils nia.). be estimated as follon-s: lia!. $ t o  1 ton 
per acrc; oats 15 to  25 busliels, pota,toes groivn n-ith light applicat'ions of riîanure 
and clîemical fertilizer, 125 to 1'75 l~iislicls per acre. 'I'lie soil is not iiat,urall- 
Ive11 suitcd to  alfaifa. and considerable dificiilty is en(*ount.ered in prodricing a 
crop of tliat legume. ('lol-ers ivill do a little hct'tcr but tlieir grou-th is often 
patchy. 

The inîprovement of St. Ama,l?le soils in\-olws adcqiiate di*ainage) proper 
liniing, addition and maintenance of' organic mat,tcr a.nd fertilization witli com- 
p1et.e fertilizer. Goocl management sliould tend to  make the siirface soil more 
uniforni in organic niattei', nioisture-holding c.a.pacity and general fertility. 

ST. ~ I A ~ I A S E  S E R I ~ ~ S  
Tlic St.. Damase soils occur in tlie eastern part of Soulanges and T"auclrcui1 

counties irliere an  a.rea of 1,231 acres lias be.en niapped as St'. Ilainase sa.ndy 
loani and another area of 1,020 acres lias k e n  mappcd as a comples of St. Damase 
and Ste. Rosalie soils. These soils ure found on t'lie clay plain a.t' clcvations rang- 
ing from 100 to  150 feet aborc niean sea level. They are fornicd on sandy 
deposit's, 01-erlying Clay and 1-arying in drptli froni one to tliree feet. Tlie land 
surface is lerel to gent'ly iindulat'ing. 

The  drainage of the St. Damase sandy loam is moderate. Tlic wa,ter perco- 
latcs at a fair rat,e tlirough the upper pa,rt, of tlie soliim but is slouxd down by 
the impervious cla- sulsstrat,um. Hon-ei-er, drainage waters do not remain 
stagnant above the clay but  seep a v a y  to  nea,rby drainage cliannels. 

The esternal appearance of the St. Damme soils reseinbles t.liat. of tlie St. 
hmable soils, bu t  in conîparison t,he St. Daina,se soils have more uiiiform moist,ure 
conditions, more orga.nic mat,ter and they are less leaclied. The profile description 
of a cultirated St. Damase sandy loam of ai-erage c1cpt.h is givcn below: 

Depfh in  
Horizon inches Description 

AC 0"- ï" Dark reddish Liron.n light saiidy loam, weak cruinb structure; 
pH 4.8. 

131 Telloivish rcd light sandÿ. loam to loa,my sand, v c ~ y  weak crurnb 
structure and siiiglc grains, verÿ friable. 

I32 Yclloivish bronm loam): sand with low coiitrast coarsc mot.tling of 
greyish brown, brown niid somc ycllowish rcd, very wcak crumb 
structure and single giains. 

Greyish brown chy ,  mottletl foi. fcw inchcs ii(:ar tlic contact with 
thc sand, uiiiform in colour bclow. 

I n  tlie 1-irgiii state, a tliin leaclied layer (4 t o  i+ 
inches) is observed. The main variations in tliis series are in the dept'li of sandy 
mat'erial over t,lie Clay. Generally the sandy loam is the deepest at the higliest 
point of t.he iindulations and tapers off on every side until it, is so shalloiv as to  
become a Courval sandy loam or a Ste. nosalie c la i  loam. Xortli and n-est of 
Cedars, the St,. Daniase light sandy loam occurs as a comples \vit11 t'lie Ste. 
Rosalie clay loani. The sandy type is dominant and covers aboiit 75 pcr cent of 
the comples area. 

il yr.icLLltzl,.e 
The St. Damase soils are partly cultivatecl and partly in wood-lots. Where 

cultivated, tliey are used for general farming and sonietimes for gardening. The 
natural fert,ility of the soil is low b u t  i t  can be improved considerably. Tlie 
abi1it.y of t'lie soil to  retain moisture and plant, nutrients can be increased by 
adding manure or by ploughing under green crops such as buckwlieat or clover. 

7"-10" 

10"-18" 

D 18"- 

The whole soluin is acid. 
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The St.  Damase sandy loam g i I w  tlic follon-ing yields per acre: hay 2 to  l a  
tons, oats 20 t.o 30 bushels, potatoes 150 t'o 200 bushels. Tlie above yields are 
obtained with the use of some maniirc but n-ithout cornniercial fertilizer. Lime 
is necessary for the normal groirt,li of clovor and especially alfalfa. Good stands 
of alfalfa i1a.i.e been seen where thc soi1 Iiacl heen properly prepared for t,liat crop. 

17.i L- II i? 14: TI 1. SERI ES 

The l'audreuil soils occur mainly soiitlieast of the St. Lazare sand phteau 
and cover an area of' 5,197 acres or  2 . 5  per cent of the n-hole territory. The 
topography is generally level biit soinctiiiies gently sloping and the elevation 
ab0x.e sea level ranges from IBO to  275 fcet. Tlie profile is developed in 18 to  36 
inclies of sand over clay. The drainage is poor and a highly organic black surface 
lias formed on these soils. The nat.ura1 trcc vegetation is coinposed of soft impie, 
poplar, bircli, n.illow and alder. 

The soi1 profile  belon^ the oiganic layer, lias only a faint, veitical de1.elop- 
ment. Only one type lias beeii niappcd i n  the T"audreui1 series, the loami- fine 
sand, which is described belou- : 

T-a.riution 
Horizon.  in Depth Description 

A l  3"- 5" 

A2 2"- 4'' 
G 7"-12" Ycllo~visli gicy sxiirl, vatmurateci n k h  water at most' timcs. pH 6.8- 

c Grcy sarid usually of  medium size, ofteri cont,aiiiing many mica 

D Grcy Grcy clal-. 

chrk gi'cy organic, loamy fine saiid, vcry soft ciumb 
st.ructurc. p1I 6.2-6.6. 

Light grcy 1o:irny fiiic to  medium sand, single giaincd. 

7.3. 

fraginciitz. gc~i ic31~al l~  saturatmeci wit,h w-atcr, III€ 6.8-7.3. 
6"-10" 

Fig. 12-Profile of Vaudreuil loarny saiid: d:ii.li siirfacc, liglit grey sandy subsoil, c h y  nt about  
25 inclies. 



A griciibf.iiue 
Tlie cultivat.ed Vaudreuil soils liarc a w r y  dark grey surface, and are slightly 

acid in reaction. The soil is cold due to escess moisture. Tlie nat,riral produc- 
tioity of tliese soils is lon-. Hay yields f'roni 3 to 1 ton, buckwheat., 20 to 30 
busliels, roots, 8 to 12 tons per acre. Pot'atoes are often scabby a,nd yield about 
1'75 bushels per acre. Tomatoes are groivn with fair success on this soil and wit,li 
the use of fertilizers yield about 15 t,ons pcr acre. Corn produces 8 to 10 tons of 
silage per acre. Flas  yields about, 150 pounds of fibre per acre d i e n  fei-tilized 
with 500 poiinds of superphosphate. Oats or mistures of oats and barley produce 
froni.15 to  25 busliels per acre. Adequate drainage should lie secured by nuiner- 
ous deep ditclies before satisfactory resiilts can lie obtained. 

COTEAC SERIES 
Tlie Coteau fine sandy loam is not an extensive soil for i t  occupics onlJ- 1,037 

acres in Soulanges county. I t  occurs as narrow bands d o n g  Riyiere Baudette, 
Riciere a Delisle and Riviere Rouge. Tlie topogiapliy is gently iindiilating and 
t,lie elel-ation above sea lerel is about 1 G O  feet. Goocl external drainage is secured 
by t.he prosiinity of tlie large st'reams and the fact t,liat. t,he land is slight,ly liigher 
than the surroiindiiigs. The percolat,ion of n-at.er througli t,lie soluni is moderately 
rapid. 

The Coteau, like tlie mucli more est  ensire Soulanges soils, liare developed 
from fine sands which were deposited over tlie marine clays along t,lie St. 1,amence 
and its tributaries. Different drainage conclit,ions, on similar parent mat'erial, 
have resulted in the development of tu-o differeiit soils, impcrfeotly drained 
Soulanges soil and t'he n-el1 drained Coteau soii. The dept'h of the Cotea,u Sand 
varies froni three to  seven feet over clay. 

A description of a represent,atiTe profile of t.Iie cult,i\-ated Cot.caii fine sandy 
loani is giren below : 

0"- 8" 

8'1-14" 

Horizon Depih Description 
-4 C Light bro\i-n fiiic saiitly loam, vcry soft, small granules a,moiig 

single grainecl material, vcry friable. 
131 i\-ea.k reddish browii fiiic saiidy loam, single gmin structure, very 

friable. 
BP 1.$"-22" Light ycllo\vish bi.o\~ii loamy fiiic sniid, singlc grain structure, 

loosc. ~.... 

Tcllo\\-ish grey vcry h i c  saiid. 2'"-30" B3 
C 30"-,jO" Grey firie sarid. 
D Grey clag. 

A p i c  ii l  f il re 
It is 

largely used for gardening and ~ ~ g e t a b l e  crops, especiallj- potatoes which yield 
from 200 to  300 bushels per acre. Tlie soil is generally n-el1 adapted to  tliese 
crops, as i t  drains easily and yet retains enough nioisture for plant needs. The 
land can easily be worked early in the spring and soon after lieary rains. 

The maintenance of organic matter is very important for successful produc- 
tion and generally Coteau soils are in good state of fertility becaiise the)- have 
been liearily manured and ive11 taken care of, due to  tlieir prosiinity to  the farin 
buildings and to tlie special crops gron-n on them. Plouglîing dojrn green crops 
sucli as legumes, bucku-heat and rye is an excellent way to inaintain the organic 
matter content of tlie soi1 n-hen the supply of manure is liinited. Tlic use of 
commercial fert.ilizer to supplement barnyard manure or green manure should 
prore x-ery satisfactory. 

The Coteau fine sandy loam is quite acid and the reaction of the surface soi1 
is approxiniately of pH 5 .O. Tlie use of lime n.ould probably gire satisfactory 
results liut i t  should be used sparingly if potatoes are grown in the rotation and 
i t  should l x  applied after the potato crop. 

Practically al1 of the Coteau fine sancly loani is under cultivation. 



Sor;r. \ s(:l,;s sI';LIIES 
7 7  Il le Soulanges soils co\-er a larg:-c arila in the soutliern part of t,lie territ.orj. 

along t h e  St.  I,a\vrence River. X t,ota! of 1'7,153 acres or 19.6 per cent of Sou- 
langes coiint,j- is occupied hy t,liesc soils. 'l'lie land is flat and only s1i:L)litlj. abore 
the lei-el of Lake St. Francis, at aii clc\-a,tion of about 160 feet a1)oi.e mean sea. 
l e i d .  Tliesc soils have developctl f ' i ~ ) i i i  fine or ver>- fine sancls mixcd \rit,li 35 to  
55 per cent, silt, and about, 1 O per wiit rl:i~.. This niaterial is underlain hj. (Illain- 
plain claj- at a,n ai-erage cleptli of d j o i i t  3 fcet from the surface. As a iesult, of 
the flat topograpliy, Iiigli \vat.er-tal)lc aiid imperrious substrata. tlio soil is 
imperfcctlj. t,o poorly drained. 'ïli:. yrgct,ation .on tlie Soiilanges soils consists 
mainly of soft, maple? asii, eliii, m t l  ~\\m11p oali. 

Tlic finc sandy losm is the rno.-t, important, type in tlie Soiilaiigf's scrics. 
A sliallou- pliasct of the sandy loaiii Iia,s ljtien iimpped n-liere the claj. 1s at' less 
tlian 18 inclies froiii t,lie sur fax .  Al sili loain tj,pe \\-as also riiappecl iii the Soii- 
langes series n-liere t,lie upper part of tlicl mliim lias a silt. loani to  loani texture. 
The silt, loani t,ype oft,en iiiakcs t l i c  ti.arisit,ion from t,lie Soiilanges series t o  t>lie 
13auclett.e stries. 'l'lie delincation of t l i v  diiierent tj-pes of the Houlanges series is 
clifficult as t,liej- merge i - e q -  graduallj. on(' into the other. 

The Soiilanges soils are acsicl; tlic niore sandy the soil, tlie more acid it 
generalljr is. I-Io\\-c\.ei., \vliere t1ic.J. cwni r  in contact with tlie St.  %oticliir soils, the 
Soulanges soils are niucli less acid and sometimes nearly neiit,ral. Tliese con- 
ditions inust lje talien int,o considrration ivlien lime is applied t,o Soulanges soils. 

X description of a ciiltivat,ed Soiilarigcs fine sandy loam is g iwn lielo\v: 
1-ciricriion 

~~~- 7" 
Horizon in l l e p l h  Description 

A 1 

A a 
B1 

u2 

\.ci.). t l n i k  ~ I I ~ O ~ V J I  t,o tlaik gicyish bio\vii fiiic to  vcry fiiic snndy 

c: 
D Clay or silt,y clay. 

Fig. 13-Profile of Soulanges fine Sand?. lonrii: dnrk brown surface. ieriiaiiis of the 1e:iched laycr. 
mottled subsoil. olay :it ahotit three fcot. 



il gl'ic Il lt 1( 1-c 

The absence of sufficient slope t o  drain exrcw natcr iiito tlie lakc or the 
river is the main handicap to  the full iisr of Soulanges soil-; u-liirli \\-ould have the 
most desirable pliysical propertics u-ith an etbricnt drainage s'rstcni. -1s the 
flou- of tlie drainage 11-aters is i-er~.  slon-. morc iiiiiiicroiw. largcr. and deeper 
ditches ancl outlets are necessari. for satisfactoi drainage. Tt II oiild appear tliat 
more satisfactory drainage could 1,e ol;tainrtl the i k l i 4 c  R i ~ w  11 erc rised as 
the drainage outlrt ratlier tlian I.akc St Trancii. 1 eraiisc thc Ri\-er cmptits 
belon- tlie rapids and tlius proi-ides morc slope a n d  iiioi'c rapitl fiotv. 

Water is seldom seen on the surfarc. of Soiilaiiy,~~ hoil- as iq oficii the case 
vïitli Clay soils, but nerertlieless tliis docs not iiican tliat gooc1 ditclics are not 
needed. Rain n-ater rapidly penctratcs into the wbsoil. ITon-(~i-rr, if tlicre is no 
chance for the \vater to reacli a neari)), ditrli or drain, t tic soil u il1 rcniain \rater- 
logged, a condition wliicli impedes the ncccssary acrntion of tlie soil. Since 
subsoil drainage is the most important in tlicse soils. dccp ditclics n i t l i  good 
outlets are necded. 

The Soulanges soils, whrn drained arc atfnptcd to  a 11 id<, 1-ariety of crops, 
but the present yields are only fair and sonictinics very Ion-, Tlie folloning yiclds 
per acre may be considered as good al-eragcs: lia?-, $ t o  1 tons; oats and harle'-, 
25 t o  35 busliels; flas, 125 to  175 pouncis of fibre; silagc corn, 12 t o  15 tons; 
roots, 18 t o  20 tons; potatoes, 200 Iiusliels. 

There are possibilities for considerable iiiipro~.cmcnt in tliese soils, tlie first 
condition lxing, as already mentioned, adryiiate drainage. The lise of lime to  
correct the excess acidity and tlie application of nianiire and coniplete fcrtilizers, 
should considerably raise the fertility of tlirsc soils. 

Tn-o crops, potatoes and barlcy, seein t o  bc particiilarly siiited to  efficiently 
drained Soulanges soils. Using SOO to 1,200 pounds of fertilizer pcr acre, tliis 
soil, proyided witli a good drainage system, lias yielded 350 to  400 husliels of 
potatoes and the follox-ing crop of barlcy, 30 t o  GO busliels pcr acre. Roots ancl 
silage corn also give good yields. Alfalfa can be introduced only \\-lien proper 
drainage is secured and escess aciditjr corrected bj. liming. Pastiires are generally 
fair, but the escess acidity of the soil fa\-ours tlic rapid g o \ \  tli of \\-eeds sucli as 
liorsetail and sorrel. Tliese soils, \\-lien iniprovcd and pioperly iiianaged, should 
be suitable for dairying. 

sï. %OïIQGiC SKRILi 

The St.  Zotiyue soils occur only in Soulangm county, \\-lierc tliry occupy a 
total area of 6,394 acres or 3 .  i per cent of the n-liole couiity. Tlicy occur as tn-o 
main tracts of land, one situated in the parisli of S t .  Zotiqiic and tlic otiicr east 
of the village of St. Clet. This land is level to depresdional and is found at an  
elevation of about 1'70 feet. Tlie permanent 
high ivater-table lias favoured the derelopinent of a very IiiglilJ- organic surface 
and the accuniulation of free carbonates in the soiuni. 

The St. Zotique soils are, on one hand, associatcd n i th  niucks undcr the 
most poorly drained conditions and on the otlier hand nitli the Soulanges soils 
where the esternal drainage is more efficient. Tlic St. %otique soils are derelopecl 
from 18 to 36 inches of alliix-ial very fine sand'. losinc; to  Ioanis ovcr layers of 
siltj- clay loani and clay. 

The drainage is escessivdy d o n .  
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il cultivat'ed profile of the St,. Zot'iqiie verg fine sandy loam is described below : 

AC 0"- 6" Ulack v finc smdy loam to loam, a-eak Crumb structure, pH 6.8. 
G1 1,ight olive grcy t o  olive grey fine sandy loam somc rusty bronn 

spots, sti~uçturcless or poorly developed nuciform structure, pH 
7.5. 

Olive grey fine snndy loam with rusty bronn spots, more frequciit 
than above, cffcrvesces with dilute hydrochloric acid, structure- 
lcss or poorly dcveloped nuciform structure, pH 8.1. 

of silt and Clay with somc mot,tling, plast.ic, 
calcarcous. 

Horizon Depth Description 

6"-18'1 

G2 18"-36" 

D 

I n  the sliallow Sand\- loam, t,he sandy niat.eria1 is only 10 to 18 inches thick 
over tlie clayey substrat'uni \vliicli is not  Iiomogeneous, but cont'ains layers or 
pockets of silt loam or fine sandjr loam. The heaoy mat,erial is inottled and lias 
a moderat'ely well developed granular to  hlocky structure. As in t.he case of the 
profile described above, the free carbonat'es are generally det,ected at or below 
18" from t,he surface. 
A ~ ~ C Z L Z ~ L L T C  

The St.. Zotique soils are cultivat,cd n-here\:er. sufficient drainage can be 
secured. I n  sonie areas, drainage is so difficiult t,hat cultivation has been abandoned 
and the soi1 is now coi-ered {vit11 a dense T-egetation of spirea, alder, willow and 
birch. 

The ciilt,ivatecl St. Zotiqiie soils arc very fine sandy loanis to  loams and 
occasionally silt loams, characteriacd 1))- t'lie black highly organic surface with a 
neutral to  sliglitly alkaline reactiun. 'ïhey are considerably niore fcrt'ile than 
t,he Vaudreuil soils but just' as difficiilt, or even more so, to drain. 

The soils are coniiiionly iiscd for general farming but  are more adapted to 
garden crops, especially lettucc, cabl)age and other green leafy mgetables. 
However, tliese soils are s l o ~  t'o 11-arin u p  in t,he spring because of excess water 
in the solum. 

Alfalfa could be grown wlîere t'lie drainage is improved. Some good stands 
of sweet cloyer have been secn n-hicli produce from 2s to 34 tons per acre. The 
acre-yields of t.he main field crops arc as follou-s: mixed hay, 2 to  it tons; root.s, 
10 to 15 t.ons; silage corn, 8 to 13 t'ons; oats, 20 to 30 bushels. 

The St.. Zotique soils being very i ich  in organic matter are not n-el1 balanced 
in minera1 nutrients. The nitrogen content is too liigh in comparison ivith. the 
phosphorus and the potash and this causes lodging of the cereal crops. Fertil- 
izers such as 0-16-6 and 0-16-10; aie rtxommended to increase the quantity as 
well as the quality of the grains. .Applications of manure shoulcl be light and 
the responses obta.inec1 are proba,l)ly chie more to increased acti ï i ty of micro- 
organism tlian t'o increased suppljr of nit rogen. 

Areas of swanip or inuck a130 occ.ur among these soils. 

Medium and Heavy Textured Soils on Alluvial, Lacustrine and 
Marine Deposits 

K~VDIYYI; SERIES 
Tlie Baudette soils occur niainly in the southn-estern and soutli central part 

of the area. They occupy 10,085 acrcs or 4.9 per cent of the total acreage. 
These soils have a lei-el to gentlj. iintliilating topography and their elel-ation 
varies from lG0 to  220 feet abo.ire sea lc~-el. Tlie Baudette soils are dereloped on 
silty deposits overlying the Champlain clay. Esternal drainage is slow and 
interna1 drainage is iniperfect as tlic 11 atrr  is retained in the solum b -  the under- 
lying Clay n-liich is found a t  a tlcptli varying from 2 t o  5 feet beloir the surface. 
The tree wgetation is coinposed mainlJ- of soft maple, elm, and ash. 
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The Baudette soils are characterized by a ligliter testurecl subsoil whicli 
contains a large proportion of silt and T-ery fine sand. Three t.t.pes have been 
niapped in this series; the silt loam, the Clay loani and t'lie sandy Clay loam. A 
description of the Baudette silt loani follon-s, showing variations in the depth of 
therliorizons. 

Va,-iation 

5"- '7" Brorr-nish grcy silt loam, fine gra.riular structure, friahlc; pI-1 5.3-6.0. 
0"- 3" Light brownish grcy silt loam, friable (oftcn a,bsciit). 
2"- 6" Greyish hrorr-ii loam to silt loam, with mot~tlirig of light grey and 

rusty brown, platy structure, friable; 11011 plastic; pH 5.5.-6.2. 
7rt-1 y Greyish hrown silt loam alternating with Iaycrs of veiy fine 

micaceous sandy ioam, slightly mottled with orange and rusty 
brown strcaks or spots, platy structure; pII 5.ï-6.5. 

5"- 10" Grey silty clay, somc mottling, granular stiucturc, some plasticity; 

Grey Clay (at a dcpth of 2 to 5 feet from the surface). 

Horizon in Depth Description 
AC 
A2 w 
Bg2 

C 

D 
pH 5.8-6.5. 

The sandy niaterial in the subsoil resenibles tliat of the Soulanges sandy 
loam. On the gently undulating areas of the Baudett'e silt. loam and sandy Clay 
loani, the soil on the top of the undulations is better drained, sornen-hat sandier 
and more acid than in the depressional positions. 

The Baudette sandy Clay loam is very similar tao the silt loam described 
above but the Baudette clay loam lias a darlier surface horizon and its external 
characteristics generally resemble those of the Ste. Rosalie Clay loam. Hou-ever, 
the soft silty subsoil of the Baudette differs niarliedly froni the plastic cIayey 
subsoil of the Ste. Rosalie. The Clay loain niapped along the Raquette River is 
very acid, n-hereas along t,lie Ontario border it lias been found only moderately 
acid. 

Aqricu1i~iw 
The Baudette soils are productive and easy to cultivate, but like the ot.lier 

soils of the plain, they are difficult t.o drain. In  normal years, the Baudette 
soils mil1 yield 30 to  50 bushels of oats and 30 to 40 bushels of barley per acre. 
Timothy v-ith clover produces l$ to  12 tons per acre. Root's grou- very n-el1 and 
yield up to  20 tons per acre, while silage corn produces 12 to  15 t,ons per acre. 
Potatoes are grown in the lighter soil types and, n-ith the use of fertilizers, yields 
of more than 275 busliels per acre have been reported. Flas is gron-n mostly on 
the Clay loam and yields 300 to 450 pounds of fibre per acre. Tliese yields 11-ere 
obtained witli t.lie use of barnyard manure after proper liming of tlie soil n-liere 
the soil was originally too acid. X sis-year rot.ation is generally practised a.nd 
chemical fertilizers are used mainly on hoed crops and sometiines on grain. 

RIDEAU SERIES 
The Rideau soils occupy a tot.al of about 21,184 acres or 10.3 per cent of 

the surveyed area and occur in the northern part of Vaudreuil county along the 
Ottawa River. South of Pointe Fortune these soils spread for several niiles along 
the interprovincial border and extend to  the east as far as Rigaud. Otlier tract's 
of t,he Rideau soil occur near Como and Point,e-Cascade and also on Isle Perrot,. 

The Rideau soils occur on undulating and frequently dissectecl clay plains 
at' elevations ranging froin 100 to 225 feet aboye inean sea level. The esternal 
drainage of these soils is sufficiently rapid to  drain the surplus water from the 
cultivated land but percolation througli the soluni is slon., as in case of the Ste. 
Rosalie soils. 

The Rideau soils have been formecl from Champlain cleposit's 11-hich consist 
of a bluish-grey, massive, very plast,ic and slo~cly periiieahle Clay. This parent 
niaterial is siniilar to that of the Ste. Rosalie soils and contains alIout. 65 per cent 

53761-5 



4ii 

clay, 25 per cent silt and 10 pei. w i i t  .and. Homver,  the upper horizons are 
generally liearier in the Rideau tllari in  the Ste. Rosalie soils. The land is free 
from stone with tlic esception of ice-raftcd hoiilders nhicli are found on the sur- 
face in a few places, nanielp, nortli\\rst of Rigaud. At Pointe-Cavagnal, the 
surface horizon of the Kidcaii rlay rontains a large quantity of cobbles. 

The Rideau soils are al1 cleaictl c v c p t  for sonie small n-ood lots n-here elni, 
soft rnaple, asli, white hiicli, poplar, fir. pine and spruce are found. 

The x 

Fig. Id-Profile of tlic Ridcnii clny on the edse of R 
iecci i t l~  et o(le<i gully. 

Tjrgin profile of t.lie Ridcaii cla,y is describecl belom: 
Variut ion 
in Depth Description 

$“- 1” 
3”- 4 1 1  

1 ~ 1 1 -  4” 

,Il- 8” 

S”-12” 

Bnrk b r o w i  oigaiiic matter. 
bro\vn clay loam to clay; fine granular st.ructure; 

clay with some rustp spots. Oti the average rhis 

13ronriish gi.r:y rl:i~.; s!ightly mot’tlcd with iusty st’rcaks; nuciform 
sti~urturc. f:iirly well developcd; plast.ic when wet; pH 5.4-6.2. 

‘II  d a y ;  vcry slightly mott.lcd; fine blocky to fine 
ictiirc; plastic Lvhcn u-et,; pH 6.0-6.8. 
t o  frngmcntal stiuct.ure; verg plastic; pI-1 6.6-7.3. 

mcüblr:; PEI 5.1-5.8. 

liorizoii is only 0 1 1 ~  inch t.hick. 

Tlie cultivatecl soils of tlic Iiidcnii srrics h a x  generally a Clay texture and 
a reaction ianging froni pH 5 . 4  to pI I  5.8. Init soils of sliglitly liigher pH and of 
clay loam texture arc also fouiid occa4oiiaIlp. The surface soi1 of the Rideau 



Clay is generally of a ligliter colour tlian the corresponding horizon of the Ste. 
Rosalie soil. Due to  somc rcsemblance of tliese two soils, a ver?- tliorougli 
examination is soinetimes necessary t o  differcntiate soils of the Rideau series 
from tliose of the Ste. Kosalie series. \T’lien the tivo types occur in the same 
area, as is the case near St.  Redenipteur, one soil inerges gradually into the 
other so tlzat it is impractical to  detcrmine the exact liniit bctn-een these soils. 
I n  such a case, the boundary shou-n 011 the iiiap marks the approximate transi- 
tion from one soil series to  another. 

The steep clay banks aloiig rivers? giillies and tcrraccs arc al1 siibject to  
erosion and land slides. These areas 1ia.i.e been inapped as tlie erodecl pliase of 
tlie Rideau clay. The erocled Rideau soils generally h a ï e  a ligliter coloured 
surface than the normal soil. 

d “Sand Spot Phase” (R-s) of tlic Kideaii Clay lias been mapped wliere the 
Clay lias beeii cowred interiiiit tentljr sancly deposits whicli occiir as sma11, 
l o ~ ,  rouiided knolls, soinetimes not more than 50 yards in ciiameter, or as 
elongated narrolv bands. Tiiese sniall sandy spots form an intricate pattern 
witli the clay and tliey can only be separated in a I-erjr detailed survey. The 
Sand is seldoni deeper than three feet a t  the centre of the knolls and tapers off 
toivard the surrounding claj-. Tlic ciiltiyated surface soil on the spots is six t o  
eight inclies deep and generalljr consists of a 1xon-n loamy sand to  sandy loam 
and occasionallj- a loam. The B horizon, 10 to 15 inclics thick, is a j7ellowisli 
brou-n sand, sandy loam or loam. Sornctimes grey sand occurs t o  a deptli of a 
few inches iminediately abo\-e tlie grc!- clay substratiini. The texture lxxomes 
gradually I iea~ier  tolvard the edges of tlie sand spots. Tlie soil be tuwn the sand 
spots is of the normal clay type if tlic spots arc far apart, but  of a Clay loain type 
wliere the spots are close togetlier. 

In  the central part of Ile Pcrrot knolls of stony, sancly loam are found asso- 
ciated u-ith the Rideau soils. In that  area, whicli lias becn mapped as a complex 
of Rideau Clay and Ste. Sophie sandy loam (R + Spl) niost of the Clay soils are 
cleared and cultivated. n-hile the sandy, stony knolls are n-ooded. On the knolls 
the surface soil is a brown sandy loanz, 11-hile the R horizon is a liglit yellomish 
bron-n sandy loam (no appreciable leacliing lias been obseryed). The clay is 
reached at a depth of 30 t o  40 inches. The Stones, niostly saiidstoncs, are very 
numerous on the surface as well as tlirough the profile. 

Agriczilt ii re 
Tlie Rideau Clay soils are amoiig tlie most fertile soils of the area. They are 

largely used for dairying ancl mised farming but some fibre flax is also grown on 
these soils. Tlie Rideau clay is especially Ire11 adapted for hajr n-liicli procluces 
on tlie average 14 to  14 tons of mixed liay per acre. Excellent stands of red 
clover have beeii observed but alfalfa is alniost entirely missing altliough an  
occasional good stand can be foiind. It is beliewd tha t  witii the application of 
lime and 11-itli iniproved drainage wliere neceesary, alfalfa sliould do 11x11 on tliis 
soil. Oats yield on the average 30 t o  45 busliels and buckwlieat 30 to  40 bushels 
per acre. Fodder corn produces from 10 to  16 tons of roiigliage, \\-hile flas yields 
300 to 425 pounds of fibre per acre. 

The Rideau Clay soils, altliouoli quite productive. are usually somcn-liat low 
in organic niatter and nitrogen. %lie use of barnyard nianure or the ploiigliing 
don-n of green crops ni11 help to increase the organic-matter and nitrogen con- 
tents and \ d l  also improve the pliysical conditions of the soil. Sitrogenous and 
phosphatic commercial fertilizers usuallÿ gii-e beneficial results on  the Rideau 
soils. 

The most serious problems on the Rideau soil arc connected \\-ith its physical 
conditions. Due to tlie lieavjr texture and its comparatively low organic-matter 
content, the soil is dificult to  n-ork ancl i t  niust be cu1ti.i-ated a t  optimum mois- 
ture conditions. If the soil is n-orked d i e n  too 11-et i t  11-il1 puddle and bake, the 
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bad effect of wliicli can not be or-errome diiring the groir-ing season. The tranip- 
ing of cattle on the \ret clay has siniilar clffects. On the other hand, if the land 
is too dry, a great. deal of poli-er is rccliiircd and the soil breaks into massive clods 
xvliicli are unsuitahle for a seed-bed. l t  is hest t'o plougli tliis soil in the fa11 in 
order that  the Clay may he graniiiatctl I j J r  the frost. 

The Iieaoy t.esture and coniparatil-t iiiipernieability of the soil also involve 
a drainage prohleiii on the Rideau soils, wpecially on t,lie snioother topography. 
Cnderdrains and rounded ploughing, v i t  ii t lie provision of sat'isfactory drainage 
outlets, \vil1 great,ly help to  reino\-e tiic siirplus \vater in the spring and after 
lieavy rains. Altiiougli t'lie soil ma). 1)e c*lasscd as irnperfect.ly t'o nioderat,ely u-el1 
drained, crops and Pasture oftcn siiflt'c~ froiii drouglit, diiring dry seasons \\-lien 
the soil cracks and hakes. 

Erosiori on the Rideau soils is a sc.rioiis problein locally, in tiic vicinity of the 
deeper drainage chaiincls and aho\.c .stccp Iianks. Deep giillies ma;- forni and 
dissec:, fields, tliiis causing serioii3 o1,stûrles to t,l-ie management, of the land. 
Slieet erosion is often also serioii.4 atlja,rc.rit to and on steep dopes. Prot,ect,ive 
nieasures, siicli as seeding dolm of ttir ,s!oping land and strcam banks to  grass 
and t.he const,ruction of check c l m i s  slioiild he introduced before tlie erosion 
daniage beconies too n-idely spreacl. 

The Sand-spot pliase of the Iiidcaii Clay presents sonie management. prob- 
lems, due to the \ride variation i n  tcxt i i i~x and general characteristics of the soil. 
On the sandy spots the inoisturc nio\-w i liroiigli the upper layers of the soil more 
readilj- than t,lirough the iieavy clay. -1s a. result t,he sandj- spots \\-il1 lie ready 
for ploiighing or sceding before the cla).. Xlso the crops often niatiire earlier on 
the sandy knolls, causing rineven maturitj- of the stands. On the other hand, the 
Subsoil moisture on the sandy soils is iisiiai1;- higher than on the claj-s during dry 
periods and as a result, deep rooteri plants on the saiidjr soil ofteii suffer less from 
drouglit. The organic-mat'ter and nitrogcn contents are iisually lo\\.er on the 
sandy soils tlian on t'lie clays and it is tlicrefore advisable to  applj- Iiea\.ier dress- 
ings of nianiire to  the sandy spots. Phosphate and pot.asli fertilizers also give 
bet'ter results on the sandy spots t h n  on the claj-. 

STE. 1toii.i LI I: SERIES 
T h e  Ste. Rosalie soils occupy 59.892 acres or 27.G per cent of tlie total area 

of the tn-o coiinties. The main l)odj. of tiiese lieavy soils estends fmn St'e. 
Marthe to  St. Polycarpe and fronî St .  ('ict t'o St. Telesphore Station, \\-hile otlier 

Fi:. la5-Geiic.iü! view of the lcvcl clay p!:iin or1 \vIiicli the  Ste. Rosslie coils a ie  tlorniiimt. 



49 

Fig. 1G-Fibre flas is an import,ant c:ish crop on the Ste. Rosalie soils. 

important areas are situated in the vicinity of Cedars and St,. Redeiiipt,eur. The 
land is level and lias an elevat’ion of 1-20 to 230 feet above mean sea level. The 
depth of the Clay deposits from whicli the Ste. Rosalie soils have developed varies 
from 50 to 130 feet. The percolat,ion of water throughtlie clay is slow and excess 
water runs off very slowly, due to the fla.tness of t,lie land. As a result, the effec- 
tive drainage of these soils is poor. The t,ree cover which mag be observed in 
t.he fen; rema.ining wood-lotss is cliiefll- coinposed of soft maple, e h ,  white asli, 
red Oak and bassn-ood. 

TICO types have been inapped in the Ste. Rosalie series, the clay and the 
clay loam, of these t’lie clag is the dominant, type. Some of the Ste. Rosalie soils 
have been mapped as a comples v-it’li Courira1 and St. Damase soils. A profile 
of a cultirated Ste. Rosalie clay is given belon.. 

Vuriution 

5’l- S’I 

Horizon in depih Description 
Ac \‘ery chrk grcyish broivn to da.rk grey clay, granular structure, 

sticky when ivct, friable when moist a,nd hard whcn dry; pI-1 
5.5. to 6.2. 

A 2 0”- 3” Grey Clay, somen-hat mottled. Not gcnera,lly picsent, but may 
occur in pockets or discontinuous layers 1 to 3 inchcs thick. 

4”- 8‘’ Brownish grey cla,?? strongly mottled with rusty specks and 
streaks; fine blocky structure; very plast.ic and sticky when 

Bgl 

met; firm whcn moist and hard wlicn dry; PI-1 j.8 to 6.5. 
(Locally this layer is refcrred to as “argile rouillee”.) 

Brownish grey clay, mottled with rusty brown; fine blocky struc- 
ture. This layer differs from the one abovc in bcing less 
intensclg mottlcd. pII 6.2 to 7.0. 

Grey heavy Clay; blocky t.o fragmental structure; vcrg plastic and 
very slo\vly permeable; pH 6.8 to 7.4. 

Samples of the cultivated surface soil, collected for mcchanical analysis, 
contained an average of 30 per cent sand, 40 per cent silt and 30 per cent clay. 
The percentage of sand and silt decreases considerably n-ith depth; the parent 
material contains about 10 per cent Sand? 25 per cent silt and 65 per cent day.  

The humus content of the Ste. Rosalie Clay is medium t’o fairly high and the 
cultivated surface soil has generally a very dark greyish brown colour when moist 
and grey to  dark grey when dry. Hoivever. on some gent,ly sloping knolls, 
where the drainage is somemhat bet,ter, the surface soil is ligliter in colour. The 

S”-16” Bg2 
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soils in t,hese areas belong to  the Rideau series, but due to  their sinall size, sucli 
areas, locally referred to as “t,errc hlanclie”, liare k e n  included with the Ste. 
Rosklie series’ in the scalc of mapping iisictl. 

A gyiczilfzire 
l’ractically al1 of the Ste. Rosalic. soils are Linder ciilt’ivation and only occa- 

sional srnall u-ood-lots can be fo i in t l .  l l i sed farining is probablj- cloiiiinant on 
t,liis soi1 t’ype, altlioiigh considci~alil(~ ciaii.j.ing is also p r a c h e d ?  Tvliiie on inan>- 
farms fibre flas lias become a w r j -  important cash crop. During t,lie first quarter 
of the prescrit, century a great piwportion oï tlicse soils producecl large qiiant,ities 
of liay and grain for sale. 

The  Stc. Rosalie soils are pot~ctitiallJ~ fertile and tlicj- produce good yields if 
cliniatic conditions are favourablc. ()ptimiini climatic conditions are especially 
iinport.ant oii tliis soil u-hich is diffiriilt t o  drain because of the Aat topograplij- 
and tlie iiiipcrmeability of t’lie siilmil. rl‘liere is iisiiailj. only a short pmiocl in 
the spring wlien moist,ure conditions a , i ~ ~  opt,iiiiiini for t.he preparation of a good 
seed-bed and for seediiig operatiori.. It’ tlicl soi1 is 11-orked when too n-et, it, \\-il1 
puddle and lsake on drying, the Imd cfI’o(~ts of wliicli usually last, t,liroiiglioiit the 
entire season. On the otlier liand if tlici ,soi1 is cultivatecl wlien too dry, it \vil1 
reiiiain too lrimp>- for a sat’isfactorJ- sw~i-lic~i.  

;Ifter prolongecl rainy periods, tliii,iiig the groning season, n-ater often 
remains on t’lie land and either clro\ïiis oi i t ,  tlie gron-ing plants or ret’arcls tlicni 
scrioiislj-. I n  order to  overcomc tliis danger. a type of ploughing, n-hicli is often 
rcferrcd to  as the “Iticliard” tj-pe, lias Iirt>n widely adopted on tliis soil witli 
variable sucxxm. This iiiet’liocl cnnsists wscntially of ploiigliing tlie land up in 
ridges and lea,\-ing a clead fiirron. l)ct\\-cc.ii the ridges. The escess n~ater  n-il1 run 
off the ridges into the furro\\-s and [lo\\.n to  the drainage out,let. Considei.ahle 
ski11 is reqiiired in order to  obtain gooti ~wi i l t s .  Goocl and hacl types of “l<,icliarcl” 
plougliing arc sliown in figures 5 and (i. 1 11 inaking a dcad furro\v, it is iiievitalile 
that  a certain aniount of t’lie iiiipt.i.iiic,aIil(., sticky subsoil n d l  I,e esposed Jvith 
unfa\-ourable cffccts on ciop gi.o\vt,li. lior t,liis reason, it is advisahle to  niake the 
fiirron- a,s narion- as possible n-itli sitlw iising at about 45 degree angles. Tlie 
ridges slioiild not, he too rouncletl a-: t l i is  causes too great an  accuniiilation of 
surface soil in the centcr of the ric1gc.s and esposes the subsoil in broad f u r r o m .  
Fields n-itli too rounded ridges and hroad f‘iirro\\-s give x-erj. unel-en and patcliy 
gron-tli. The ridges should he h i w i t l  and only sliglitly raised in the centcr, so as 
to  permit free run-off and t’o proi-itlt, a, fairlj- iiniform deptli of surface soil. 
I-Ieavy nianiiring along the furro~vs \\-il1 result. in a more e w n  gron-tli of the crops. 

A more efficient ivay than the i‘Iticiiai.d’’ ploughing t.o reinove escess v-at,er 
from the Stc. Rosalie soils ~ r o u l d  I I C  iindcrdrainage. It is lxliel-ed t’liat a weil 
installed tile drainage systeni, \vlicrc oiitlcts are available, iroiild givc lieneficial 

Fig. lï. Good ploughing; land slightly rouiitlcd; iiarrow dead furrorr-; espoxing littlr siiI>soiI: 
uiicvcii gi.onth. 

Fig. 18.’ Rad ploughing; land too rouiided: dcnd fuirow t.oo rr-ide and esposing too rnuch 
sul>;ioil; ui ipïei i  growtli. 
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results, as it .i\-ould improve the structure of the subsoil, loir er tlie 11 ater-table. 
increase tlie deptli of root penetration and tlius render the crops more resistant 
to droiight. 

The cultivated surface of the Ste. Rosalie Clay soils is acid and lias an aver- 
age reaction of PI-1 5.6  in Soulanges and T-audreuil counties. IIon-ever, near the 
interprovincial border, along the Baiidette River, tliese soils are generally less 
acid than over the main flat. The periodic application of lime on one part of 
the rotation is a practice wliich sliould lie aclopted. The lime greatly benefits 
clover and alfalfa which are the niost important crops of dairy farms. It also 
improves the structure of the clay, rendering it niore permeable to  air and n-ater, 
and farours better root de\-elopinent. 

Phosphorus is generally the elenient rnost defkient in the Ste. Rosalie soils 
and applications of phosphatic fertilizers Ilencfit most crops. Progressive farniers 
have considerably increased crop yiclds 1 1 ~ 7  the use of a conipletc fcrtilizci- such 
as 2-16-6. Good barnyard mantire supplemented by superphosphate is also 
beneficial. The use of “Stable-Phos” is recomniended if the inanure can be kept 
n-ithout appreciable loss of nutrients before bcing spread on tlie soil. 

The yiclds obtained on tlie Ste. Rosalic soils are among the  liigliest in the 
area. Clovcr gron-s ire11 but some 
difficulty is esperienced in establisliiiig alfalfa on tliese soils. Alfalfa is some- 
times seeded alone but more oftcii in a mixture ivith otlier liay seeds. TTiliere 
the land is properly drained and limcd, alfalfa j-ields up to 3 aiid 4 tons per acre. 
Corn produces 11 to 15 tons of silagc t o  tlic acre. BarIr>- J-ields 30 to 35 busheIs 
and oats 35 to 45 bushels t o  tlie acre. Llost of tlie fibre fla.; in Soulanges and 
Yaudreuil counties is gron-n on tlic Stc. Rosalic clay soils \i-liich yield from 350 
to 500 pounds of flas fibre per acre. 

Bi;:.LRnnooI< 8cn1cs 
The Bcarbrook soils are found o n I l e  Perrot and dong the Lake of Tr1-0 

Mountains on tlie lon-er clai- ffats, a t  an rleiratioii of 75 to 125 feet above niean 
sea level. Sonîe of the lon-er lying land may lie iioodcd in tlie spring, generally 
for a short period of tinîe. Tlie Bearbrooli soils occur oiily in Taudreuil county 
where they cover an area of 11,170 acres or 11,4 per cent of the county. The 
land is very fiat and as a result the csternal drainage i s  sloiv. The percolation 
of water through the soil is also \-erir slon- duc to the iinpcrmeal~ility of the clay. 

The parent material of Beaihrook soils consists of reddisli bron-n and grev 
marine clays. These tn-o kinds of clay inay o c c w  as cl&nite bands or Iayers or 
as a heterogeneous m a s  of grey clay witli pockets or spots of reddish brown 
cla’;. Compared n-itlî tlie parent material of tlie Ste. Rosalie and Rideau soils, 
the Bearbrook clay is slightly heavier in teatiirr and gcncially lias a clay content 
of about 70 per cent. 

The land is generally free from stones except for ice-rafted lioulders n-liich 
have been deposited in fairly large numbers in some places. Tlie soil profile 
description giwn below \vas taken in a cultirated field, under moist conditions, 
and i s  representative of the ~ l i o l e  area of Bearhrook soils in Taudreuil coiinty. 

Mised liay produces 1% to 2 tons per acre. 

Hoiizon Depth Description 
Ac 0”- 6” 

6”-10” 

10”-26” 

Dark greyish brown clay, firm, granular structurc; pH 5.5. 
Greyish brown and reddish brown clays, iiregularly mixed; slight 

mottling; poorly dcveloped fine blocky stiucture; plastic. 
Grey heavy clay with spots of brovn t o  purplish grey heavy clay; 

loi+- contrast mottling of iusty bron 11; faiiitly developed fine 
blocky to nuciform structure; very plastic; pH 7.2. 

Purplish grey and grey heavy clays, mixed; moderatelg developed 
blocky to nuciforrn structure (aggregates of 4” t o  $“ in size) 
together with some platy structure, very plastic. 

Reddish brown heavy clay in layers or in pockets with some grey 
heavÿ clay; massive to hlocky structure; very plastic; pH 7.9. 

Bgl 
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Free carbonates are generally not found in the solum of Bearbrook soils in 
Vaudreuil county. However, free carbonates were detected in sonie instances, 
namely near rllstonvale Station, a t  dept'li of 3 feet and more in tlie grey clay. 

Tliere is considerable variation in t,he amount of reddish brown clay mised 
witli the grey Clay. Sometimes the reddish clay is almost absent, but occasionally 
it fornis the whole body of the soils. Some variations in drainage also occur. 
Under the poorer drainage condit'ions the soil surface is very dark, and the upper 
part of the subsoil is very strongly niott'led (rusty) for about 8 inches, like in the 
Ste. Rosalie soils. In  t.he bet'ter drainage positions, along drainage cliannels and 
river banks, tliere is very l i t tk  mot'tling apparent, especially in the reddisli brown 
clay. 

;I yriculture 
Dairying and' 

general farming are the types of agriculture practised on these heary clays. 
Field crops generally include çilage corn, oats, mised hay and some fibre flax. 

Rearbrook soils are moderatcly acid, fertile, but  extremely difficult to  
handle. They are tlie heariest soils of t'lie area surveyed and consequently the 
most plast'ic and st'icky. Ploughing and ot.her cultivation practices require mucl-i 
pou-er and can be carried out onlj- \\-lien t'lie land has the optimum amount of 
moisture. 

Due t.o tlie bad phpical propertics of the Bearbrook soils, cultivated plants 
niay suffer considerabljr from excess moisture during prolonged rainy periods. 
The crops niay also suffer miiclz during cirouglity periods because the soil surface 
becomes escessively harcl on drying. It, is difficult to  maintain a good structure 
in the ciiltint,ed surface soil. Xpart from cultivat,ing a t  proper moisture condi- 
t.ions, the granulated structure ca,n Ije niaintained or improved only by draining, 
by liming and by generous addition of organic matter. 

Drainage problems are ex-en more serious on Bearbrook soils tlian on Rideau, 
Dalhousie and Ste. Rosalie clay soils. The Clay is comparatively more im- 
pervious and the land is also sery flat. Rounded plougliing or underdrainage a,re 
the metliods used t o  get ricl of excess m t ' e r  as quickly as possible. 

The yields on Bearbrook soils arc more dependent on the proper amount of 
rainfall tlian t.liose on any ot,lier claj- soil of the district. Silage corn yields froni 
8 t o  14 tons per a'cre; oat's 30 t'o 45 Iiusliels; hay of clover and timothy, 1 to 12 
t,ons. These yields a.re on a sis-j-eai iot'ation mith the use of manure but without 
fertilizers. Red cloi-er may do  7w.y \\-el1 some years, but alfalfa is difficult to  
estahlisli and maintain on Bearbrook soils. 

The ent'ire area of Bearbrook soils is under cultivation. 

C o ~ x r -  1, SERIES 
Soils of the Courra1 series occur inostly in the vicinity of Cedars Station but 

also in many small scattered arcas and iisually mark the transition from the 
clay soils to the light sandy soils. Tlir total area occupied by tliese soils is 4,493 
acres. Thel- occur on lerel land at clerations varying from 150 to 230 feet. 

The Courval soils have cie.i-elopcd from marine clay deposits the surface of 
irliich lias been covered with a x-eneer of sand from 4 to  10 inches thick. Both 
tlie interna1 and esternal drainage arc sion-; tlie mottling of the subsoil is the 
result of imperfect drainage as in the caçr of the Ste. Rosalie soils. 
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Only one soil type, the Courral sandy loam, lias been mapped in tliis series 
and it is described below: 

Var ia t ion  

5"- 7" 
Horizon in depth Description 

Ac Dark brown to greyish-brown sandy loam, fine granules among 
single sand grains, very friable, pH 4.9. The texture of this 
horizon may Vary considerably depending on the depth of the 
original sandy layer and its degree of mixing with the under- 
lying Clay. 

A2 0"- 3" Grey leached sand among claycy material. 
8'1-1 2" Brownish grey Clay, mottlcd with grey and ruçty strcaks; poorly 

Grey Clay; blocky structural aggregates among massive material; 

Around Cedars Station the Courral sandy loani occurs as a comples with 
the Ste. Rosalie Clay loani. This area is shown on the map v d i  the symbols of 
the two series represented, i.e. Ro and Cu. 

developed granular structurc; plastic; pH 5.0 to 6.3. 

very plastic; pH 6.7 to 7.3. 

Bg 
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A gr icu l twe  
The Courral soils are nearly al1 under cultivation. They are usecl for dairy- 

ing, for general crops and to a certain estent for the growing of vegetables, such 
as tomatoes and cucumbers. The Courval soils resemble the Ste. Rosalie soils 
in many respects but tliey are much less fertile. In  some cases, deep plougliing 
has brought about considerahle mixing of the underlg-ing Clay n-itlz the sand and 
thus has improved tlie soils and lias increasecl the reseniblance beh-een the 
Courval soils and the Ste. Rosalie Clay loani. 

Xltliougli no definite data liare been obtained on the yields of the different 
crops, the following estimates may he giwn:  niixed liay, 2 to  i t  tons per acre; 
corn, 10 to 14 tons of silage per acre; oats. 20 to 30 busliels per acre; potatoes, 
150 to 200 bushels per acre. 

The surface soil is ver)- acid and crops, especially legumes, xvould benefit by 
applications of lime, B good drainage systein is essential on tliese soils to  drain 
away rapidly tlie exces \vater ivliiclz tends to accumulate on the land in tlie 
spring and after heavy rains. The land should gire good response to  the use of 
complete fertilizers and to  applications of organic matter in the forin of barnyard 
nianure or green manure. 

DALHOUSIE SERICS 
The Dalliousie soils are geographically associated with tlie St. Bernard soils 

and occupy tlie depressions betn-een the ridges a t  a mean elelTation of 225 feet. 
They are located in tlie western part of the area vihere they occupy 5,228 acres. 
The land usually has a gentle slope from tlie foot of the till ridges toward the 
center of tlie depressions. Tlie esternal drainage is moderately rapid on the 
upper part of the slope and moderately s l o ~  on the lon-er part. The interna1 
drainage is slon-, except in the transition zone to the St. Bernard soils where 
u-ater percolation is fairly rapicl. 

The Dalhousie soils are almost entirely under cultivation; tlie non-cleared 
areas are covered n-ith soft maple, elni and some cedar. Tlie surface is entirely 
free from Stones. The deposits from wliicli tlie soil lias developecl are composecl 
mostly of marine and lacustrine Clay with a large proportion of silt. This Clay 
lias been influenced to  various degrees by the calcareous material in the sur- 
rounding till ridges and as a result the parent material m a i  be somewliat cal- 
careous in tlie proximity of the ridges. 
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A description of a virgin Dalhousie silt'y Clay loam is given belon-: 
Horizon Dep th  Desciiption 

$"- O" Semi-decomposecl leaf mat.. 
0"- 5" Dark grcyish b r o m  silty Clay loam, wcll dcveloped granular 

5"- 6'' Light 1)rownish grey silty clay (this horizon occurs as pockcts, onc 
or tn-o inches thick), granulai to iiucifoim struct,urc, slightly 

A0 
A l  

A 2 
structure, xlightly friable. pH 6.2. 

firrn. 

striicturtt, sliglit~ly firm. pH 6.6. 

blocky .;ti.uc.t,iii.e. pH 6.9. 

13 
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6"-15" Tellowish g q -  ,slightly mottled silty clay to clay, 1 ~ 1 1  dcvclopctl 

Grey clny ~vitli f u r .  rust,y streaks or spots, ive11 clcvclopcd fine 15"- 

The most. important variatioiis in soi1 profile occur in the transition zones 
witli surrounding soils. Xear tlic ritigc the ciiltirat.ed surface soil is of a broivn 
colour and tlie subsoil assunies a, grcl I i  brown colour instead of a yellon-isli 
grey as in t'lie profile clescribed a h - e .  

The t,est,ure of t'lie surface yaric.s froni a silty Clay loain to  a c.lay loam. 'ïlie 
testural changes are very gradua1 and n o  different,iation of surface tcst,ure coulcl 
Ise made on the mapping scale iisetl. 

A g i i c td tu i e  
The Dallioiisie soils are aniong t l i c t  Imt agricult,ural soils in t'lie siirveyed area 

and for this reason practically al1 tlic land is under c.ultiva,tion. Dairying is t,lie 
most coninion type of farming prartiscd on these soils ancl on tlic associated St. 
Bernard soils. The Dalhousie soils arc ii-cll adapted to  the procluct,ion of clover 
hay, grain, corn ancl flax. z41falfa yiclds iip t o  3 tons per acre, n-hile mised liay 
airerages from ii t o  2 tons; oats prodiice 40 to  50 busliels; corn 15 to 18 t'ons of 
silage and flas 350 to 450 pountls of fibre per acre. 

Tlie Ilalliousie soils are most productive in nioderately dr>- ?-cars and the? 
seldom siiffer froin drouglit. Iliii.ing \ r o t ,  ?cars their productivit- is considerabljr 
decreased but. Ilie crops on tlicsc soils tlo not suft'er to the samc estent' froiii 
escessiw nioisture as on most of the otlicr lieavy soils in the area. 

L-nder natural conditions, the 112.1 tiousie clay soil possesses good pliysical 
propertics. The maint,enancc of organic matter slioiild not be neglected, ottier- 
\vise the soil u-il1 gradually becoi-iic niore massive and less productiw. 

I-P;DIFFERI;STI.~TI.;I> ALLCVIAL SOILS 
Tlie uiidifferentiated allui-ial soils rover an  area of 98G acres and occiir as 

narrow \>ancls along. streams and i.i\.(>rs. These soils are the most recent,lj- 
deposited ancl deposition mai- still talw place diiring perioclical fiooding. Tlie 
t,ree .i-cget.at,ion consists of elm, asli a,nd ivillovx The profile is only faintlj- 
clevcloped. The surface soil is a gre>-isii lirotrn sandy loam to silty loani t.0 a 
dept81i of 3 t o  6 iiiclics. Tlie 13 liorizoii is a greq' t'o liglit yellowisli broivn sandy 
loam to  silt,y loam wit,li occasioiial rustj- spots and is 10 to  16 inches tliick. The 
C horizon is a grey fine Sand or sandy loa,iii, oft.en containing mica particles and 
sometinies t'liin bands of Clay and sand. 

These soils are generally not culti\-at,ed and are used as Pasture during tlie 
driest part of tlie growing seasoii. 'i'li(. soils are moist at. al1 t.imes and grass 
groivs abundantly. 

Organic Soils 

Muck soils occupy an  area of 1,243 acres. These organic deposits are formed 
mainly by the decomposition of grasses, sedges and wood debris. The upper 12 
t o  15 inches are well decomposecl. The black muck rests generally over a coarse 
grey sand, but' there is oft.en sonie bron-ii undecomposed woody material betn-een 
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t.he sand and the muck. 
generally not niore than 12 to 18 iiiches deep. 
muck was found northwest of St'. La,zare along the edge of t,he plateau. 

A gl-icu 1 t 11 l-e 

Hoivever, 
they are n-el1 suited t o  int,eiise farming and t,o gardening n-hen fertilizers are used 
to  suppleinent the phosphorus and potash deficiencies. The areas nThich are 
part,icularly difficult t o  dra.in niay lie used as n source of organic niatt'er to eiirich 
the surrounding inineral soils. 

Without the use of fertilizers, the acre-j-ielcls of field crops are low, misecl 
hay produciiig froni 9 t o  1 ton, while cereals yieltl froni 15 t'o 25 busliels. The 
use of fertilizers such as superphosphate and 0-164 or 2-16-6 niist'iires is very 
profitable and makes it possible t,o att,ain yields a,s high as in tlie good mineral 
soils. 

In  Soulanges-Traudreuil, the niuck soils liave iiot been used for the produc- 
t,ioii of market-garden crops but if they were used for tsliat purposc, advantage 
could be taken of the numerous Springs nliich n i t  fouiicl a t  t.he foot, of t,he plateau, 
t o  irrigate t.he land during suninier drouglit . 

The niuck is, in sonie places, 4 t o  5 feet deep, but. it, is 
The deepest, u-el1 deconiposed 

The niuck soils are not used esteiisively for cultira'ted crops. 

I'EAT 

The peat areas, comprising 231 acres, occur in depressions u-here t,hc drain- 
age is ponded and vihere plant, reniains have acciiinulat,ed for a considerable 
period of time. The orga.nic mat.eria1 of these clcpoçit,s is only partly deconiposed 
and has a bron-n colour but. in some instances a, fen- iiiclies of blacli imterial 
may be found a t  t,he surfa,ce. Beca,use thesc soils are x-ery dificiilt to drain and 
have a rery Iow natural fert,ilit,y, t,liey a,re generally not iisecl for cultivated cropç. 

Swampy Land 
About Ci50 acres were niapped as sn-anipj- land nhere the land reniains 

under water for tlie Iarger part of the growing season. Often trees caniiot gron- 
on tliese 11-et areas and the vcgetatioii is coiiiposcd niainly of sedges, rushes and 
scirpus. These lands are not only of no agricultural value but the- are ofteii an 
obstacle difllcult to cross with Ii,eavy farni mncliiiicry. 

Rough Stony Lands 
In  tlie central part of Rigaud lIountain, 2,'iCl acre5 ha1.e been niapped as 

rough stony land. This land has very rough topography and Ir-here the liedrock 
is not esposecl, the surface is literally corered with houldeis of al1 sizes. The 
section of the JIountain called Devil's Garden, which is an aniazing accumulation 
of Stones, has lieen included in this type. 

AGRICULTURAL METHODS AND MANAGEMENT 
Under the climatic conditions prevailing in Soulanges and T'audreiiil counties, 

the wide 2-ariety of soils permits the production of a relatively large number of 
different crops. l l i sed  farming is generally practised and timothy, clover, alfalfa, 
oats, barley, silage, corn and pasture are tlie main crops gron-n. Most of these 
crops are used to  feed the dairy cattle, 11-hile some of the milk by-product and 
some of the grain are fed t o  hogs and poultry. Yegetables and small fruits are 
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grown for faniily iieeds and the surplus is sold on nearby markets. Flas  for fibre 
or green tow is the main cash crop of niany farmers, especially oii the heavy soils. 
Sugar beets are being introduced as anot.her important cash crop. Some farmers 
concentrate on dairying or livestock raising and derive their income mainly from 
the selling of milk and meat, u-hile ot,liers keep only a small number of c o m  and 
draw t.he larger part of their inconie f rom the sale of hay, flax, pot,atoes and small 
fruits. 

The crops are generally growii in a sis-year rot,ation. The fi& year of t.he 
rotation includes : flas, oats, ba,rleg-oats mixture, or hoed crops, such as potatoes, 
roots and corn. The second year, oats or barley are seeded down wit,h a mist,ure 
of red clover, alsike clover, tiinotliy and somet.imes alfalfa. Hay is harvested 
during the tmo following years and hay aftermaths are geneïally used to supple- 
ment the pasture, or two cuttings are niade where the legumes gro~\- well. During 
the two last y a r s  of the  rotation, the fields are used as pastures. 

On farms n-here there is a perniaiient pasture, the rotation is shortened by 
t,wo years. Fertilizers are genemlly applied during the first yea,r of t8he rotat,ion 
in mhich practically al1 cash crops are grown. The same is true for lime, how- 
ever, where potatoes or flas are growi,  the lime is applied during the second 
year of the rotat,ion. 

A11 the farni manure is spread on the land, either as top dressing on ha,y 
fields or applied t.o garden a,nd lioed c i ~ q ~ .  The quantity of manuie used varies 
greatly depending on t.he nuinber of catt le kept. On farms n-here large quantities 
of manure are used annually t.lie soils arc richer in humus, have a higher fertility 
level and better physical properties. 

Commercial fertilizers are iised 1)'- niany farniers. HoweT-er, the practice of 
annual fertilization on a part of the i.ot,ation is far from being a gencral one. 
Superphosphate, 0-16-6, 2-12-6 and 2-1 2-10 niistures are commonly used for 
fla,s, grain and pa'st'ures, n-hile 4-8-10 is used for potatoes, corn, roots and gardens. 

Liming lias been practised to soine estent on the most acid soils, but soinc- 
t.imes t.he ma,terial used lias becn too  co:trse. Xii application of 14 to 2 tons of 
ground limestone per acre is often niatie t'o prepare the land for alfalfa. 

. 

Land Use 
The soils of Soulanges and S7audt,euil counties niay be sepaiatccl into sis 

different classes iii respect to their a,d:ipta.bility and management,: (1) t,he ive11 
clrained, medium texturecl soils; (2) the n-el1 t o  escessively drained, light texturecl 
soils; (3) the iniperfectly t,o poorly tii:iiiied, light textured soils; (4) the iniper- 
fect.ly t,o poorly drained, hea1.y soils; ( 3 )  the escessively stony soils; a.nd (6) the 
organic soils. 

The soils of the first group incliidr the Cot'eau, Ste. Philomene, Xt. 13erna,rd 
aiid Leitrim seiies, a.nd cover B1140 a r i m  or 4 per cent of the tn-o counties. 
ï'hese soils are ive11 draiiied, gent,ly iindulating t,o gently rolling antl 1.ai.y i n  
test'ure from loams to  gravelly loams. In this group, the St. Bernard has the 
most accentuated relief and t'he lai,gest amount of st.ones. The Coteau is veiy 
smooth and stone free, \\-hile t,lx ot'her t ivo soils are only slightly stony and have 
nioclerate relief. 

The soils of this first. group are adaptecl to  a wide range of field crops, such 
a,s alfalfa, cloveï, corn, pasture, oats antl barley. They are also suited to such 
special crops as potatoes and sniall fruits, market. garden crops and to orchards. 
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This land is adapted to early as n-el1 as to late crops. T-ariations in yields from 
year to  year are not so great as on the other soils and in n-et years, they are the 
most productive soils of the area. 

These soils are al1 easy to cu1ti.i-ate once the stones have lieen cleared from 
the stony types. Their fertility is fair t o  moderate and the best fertilizer res- 
ponses are olstained with superphosphate and some nitrogen on niost farm crops, 
while legunies respond also to potash fertilization. The St. Bernard and Ste. 
Philomene soils are ive11 supplied x i th  lime, but the Coteau and Leitriin soils 
may benefit froni liming. These four soils d o  not occur in large areas and often 
form an intimate pattern n-ith the heavy soils, on individual farnis. Cnder such 
conditions, the farms may need tn-o kinds of rotations but they are adaptecl to  
niore diversificd farming. Artificial drainage is not generally iieeded for niost 
farni crops. Water erosion is coinmonly not a serious problem but niay be quite 
harinful on the steeper slopes of the St. Bernard soils if control measures are not 
used. 

The second group of soils inclucles the escessively draiiied Cplands sand, the 
me11 drained St. Sophie fine loamy sand and the well draincd Ste. Justine light 
sandy loam which altogether cover 23,930 acres or 11 per cent of the total area 
surreyed. These soils have des-eloped from moderately deep sandy deposits and 
as a result are droughty and Ion- in fertility. The land is generally not favourable 
for successful crop production unless the general fertility of the soil has been built 
up and the organic matter increased in order t o  iinprove the nioisture-holding 
capacity. The occasional stones which are found on or in the soil are not a 
serious handicap to  cultivation and the land has a smooth topography which 
perinits the use of heavy machinery. 

General farming is, as a rule, not successful on this group of clroughty soils, 
but the production of special crops on n-el1 managed small areas may be profit- 
able. Hoivever, 
in the niost farourable locations, alfalfa may be gron-n successfully, if it can be 
established in a viet year on land n-hich has been fertilized and limed. 

Special crops such as early potatoes and sweet corn, strawberries and other 
small fruits, as well as some of the early vegetables may be produced quite 
successfully, where the supply of organic matter and the general fertility has 
been built up. Cigarette tobacco has not been gromn extensively but might be 
a profitable special crop in the better areas. The land produces the lsest yields 
in wet years and crop failures may be expected in dry years. 

Wind erosion is a serious hazard on the$-plailds Sand and crops should be 
protected by windbreaks, grass strips or other measures for the control of soil 
drifting. The ploughing under of rye, buckwheat or crop residues and the use 
of manure, niuck and peat to increase the organic-niatter content of the soil help 
t o  improre the retentioe pon-er for moisture and the resistance to drifting. 
hreas of blow-sand should be stabilized by vegetati1.e cox-er in order t o  prel-ent 
the spread of soil drifting to the adjacent farm land. 

At the best, the soils of this second groiip constitute only marginal land and 
planting to foi est may p r o w  more profitable than farming. This 11-ould pres-ent 
erosion and conserve water, thus acting as a moisture reserroir for adjacent land. 

The imperfectly to poorly drained soils of the thiid group incliide the Cour- 
val, St. Damase, St. Aniable, Soulanges, St. Zotique and T'audreuil series, u-hich 
cover 40,070 acres or 20 per cent of the total area. These soils consist of geiltly 
undulating to  level, stone-free land .ivith a light testured solum overlying 8 

Hay, grain, silage corn and pastures are generally very poor. 



heavy impervious substratum whicli inipedes free natural drainage during a 
large pa'rt of the growiiig senson. The procluct8ivity of tlie soils is niainly governed 
by the provision of satisfactory drainage. 2111 these soils need artificial chinage 
but t.he degree of poor drainage varies consiclerably Trithin the group. The St. 
Zotique and Vaudreuil soils arc  ver^- poorly drained and, as a result of their 
depressional position, tliey a,re ~.ci'y tlifficiilt to drain. The Courra1 and t,lic St. 
Damase soils are somen-ha't better drained than the Soulanges and St,. =Ima,ble 
soils. The provision of sat'isfact'ory dininage outlets, although difficult. a,nd costly, 
is essential for the best iitilizat,ioii of  al1 these soils. 

The kind of crops and t.he sii(wss \vith which they can be gro\vn depend 
iipoii iinprovement in drainage. General farming is conimoiily pract,ised and t,he 
main crops are hay, grain and pasttiires. Simothy, alsike clover ancl to a lesser 
estent red cloi-er produce satisfact,oi.g crops. The yield of grain varies consider- 
ably from year to year and the bcst crops are obtained in dry years, 11-hercas in 
met years they may he a failure. The carrying capacity of the pastures is not. 
very high as they are oft,en weedg or t,end t,o revert rapidly to  gmss of lon- feeding 
value. Alfalfa is very difficult to cst'alilish and niaintain on the land escept on 
the St'. Zotique soils Ir-hich have been tirained eficiently. Where artificial drain- 
age is adequate al1 these soils are siiitnble for special crops such as potatoes: 
tomatoes, carr0t.s and soine otlicr g:irtl(.ii orops. The St. Zotique and Yaudreiiil 
soils are well siiited to nmrket g:ird(~ning :ind especially to green vegetables, sucli 
as lettuce and cabbages. 

Early crops cannot lie procliiced on any of these soils because the land is slow 
to  dry and warni up in the spring. ï'lie organic-mat.ter supply and the acidit'y 
of the surface layer w r y  consideiably witliin tliis group of soils. The St. Zotique 
soils do not need liming and are gencra,lly n-el1 supplied with organic matter, 
whereas t'he St. Dama.se and St. aimable mils should he limed and enriched jr-it.11 
orgaiiic mat.ter. The Soulanges antl Courval soils have reactions and organic 
matter supplies 11-hich are intermedia,t,e hetu-een the two abore sub-groups and 
may also need liming and additions of organic matt'er. Although superphosphate 
is the main fertilizer iequired on t'hese soils, potash niay also give favourable 
response, ivliereas nitrogen is reciuiretl iiixinly on the St. Amable and St.. Daiiiase 
soils. Ma.nure will benefit, gieatlg al1 crops, especially on the St,. Amable and 
St. Damase soils. 

The iniperfect,ly t o  poorly drained hea\-y soils of the fourth group include 
the Ste. Rosalie, Rideau, Heaibrook. I3aiidette and Dalhousie series, 11-hich cover 
110,560 acres or 53 per cent of the t'()ta1 area. These soils are level to nearly 
level with the esception of the Ridcaii n-hich is very gent.ly uiidulating and 
dissected by deep gullies. They have dcveloped from Stone-free clays or thin 
silty cleposits over Clay. Their iiat,iiral fertility is high, but due to sonie undesir- 
able physical characteristics, their productivity level is much influenced by 
cliniat'ic condit)ions. Artificial cli.ain~ge is needed in al1 soils but, much less in 
t.lie Rideau and Dalhousie soils t,liaii in  tlie St,e. Rosalie, Baudette and Bea,rbrook. 

These heavy soils htl1-e a nariuiv range of crop adaptability but they are w i l  
suitecl to  dairy farniing for n-hich they are commonly used. The field crops 
generally grown are oats, silage c.oin, rlorer and timothy, and roots, while the 
main cash crop is fibre flas. Alfalfa mai. be g ro in  on land properly drained a.nd 
limed but due to  difficulties in cstahlishing and maintaining t'he sta.nds it is 
seldom grolvn a,lone but rather in iiîistiires wit.h clovers and timot,hy. The soils 
are not suited t'o market garcleiiing liiit,  some veget,able crops for Canning, sucli 
as toniatoes, sn-eet. corn, cucurn~~ei~s antl st'ring beans niay be gron-n profitably. 



r \  1 he crop yields on the lieax-y soils are best in yea,rs of average raiiifa,ll. Crop 
failures are due mainly to  rainy spring \\-cather which delays seeding t,ime, 
germination and gromt,h, or niay cause clrowning of crops, especially of nen.ly 
seeded plant,s. 

Tliese heavy soils have the advantagc of being level and free froin Stones, 
facilitating the use of any type of farm ma,cl-iiiicry. On the other hand, t,he 
establishment of an efficient drainage syt,eni is difficult and the cultivation of 
the land requires much power. These soils should be n-orked at  opt.iinuni mois- 
ture conditions in order to  niaintain a sat,isfact,ory soil structure. This period of 
optimum working conditions is often very short, a.nd unless aclequate machinery 
and labour is available t,o perform t,he task quicklg, much of the land will have 
to  be handled under unfaoourable conditions. The response to  chemical fertil- 
ization depends much on t,he climatic Conditions. Phosphatic fertilizers are most 
commonly used and give favourable responses. The use of' barnyard or green 
manure which helps to  niaintain t.he orgaiiic imtter a.nd the geiicral fert,ility of 
the soil, also favours granulat.ion aiicl iinproses t,lie permeability of the surface 
soil. Bearbrook and 
Baudette soils may also respond to  liniing, but t,he Dalhousie soils are geiierally 
well supplied with lime. 

The escessively stony soils of the fifth groiip a,re the Rigaud and Perrot, 
series as well as the undifferent'iated stony land (RS) which alt.oget'her cover 
17,490 acres or 9 per cent. of t'lie total area sur\-eyecl. These soils ha\-e developed 
from till and are ndl-drained but due to t,he excessioely large nuinber of stones, 
large boulders and rock out'crops, t,hey are considered as submarginal agricultural 
land. However, in tlie better areas where the stones have beeii removed and the 
land has been limed and enriched with organic inatter, tlie soils are adapted to 
a mide range of crops ancl they niay be classed with the soils of the first group. 
Some small areas of the less stony soils are iisecl for cultivated c.rops, while the 
largest part remains wooded. Many cleared areas have been left with most of 
their original stones a.nd they are used as rough Pasture rvhich is very difficult or  
impossible t o  improve on account of stoniness. The best use of the stony 
land is probably forestry as it produces escellent stands of hard maple which 
provide maple sugar and fuel ~ r o o d  for the farniers of the surrounding district. 

The orgaiiic soils form a very sniall percentage of the total acreage-1,470 
acres, or less than one per cent-aiid are not used extensively for farm crops. 
These streas are often wooded or wliere t.hey haye been deared t'lie land fre- 
quently is left idle. The muck soils are suit,ed t.o intensive farming aiid especially 
to  market gardening. Their productivity depcnds largely upon good manage- 
nient'. The most product.ive organic soils are those that can be irrigated as well 
as drained. The inuck soil is very rich in nitrogen but lac.ks t,he minera1 elements 
such as phosphorus and potash which niust, be siipplied as coniniercial fert.ilizer. 
The response to  fertilizers is escellent when the soil is kept a t  proper nioisture 
conditions by clraining or irrigating. 

Liniing is beneficial on St,e. Romlie and Rideau soils. 

Estimated Yields, Productivity Ratings and Grades 
It is impossible to  fis an esact productixrity rating for al1 the soils of the 

surveyed area because exact yield records ol-er a long period of years are not 
available for each soil type. Although crop yields vary considerably froni year 
t o  year and from farni to  farm on the same soil type, an attempt has been made 
to  arrive a t  an average yield of the main crops grown on each soil type in the 
are5 surreyed. These average acre-yields which are basecl on information 
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obtained from the farniers and on personal estiniat'es are compiled in Table 11. 
They represent average estimated yieltls for a number of years, under prevailing 
farm practices. 'JO rating has beeri gil-en u-here a crop is not commonly grown 
or where incomplete informat'ion lins I m i i  obtained. Productivity ratings for 
Pasture, vegetables and small fruits a re  giren only in descriptive ternis due to 
the lack of definite information on yiehls. 

In Table 12, the yields are con\-ertcd into a productivity index, n-here 100 
represents the standard yielcl for a gircn ciop. These shndards represent the 
average acre-yield obtained on t,he I)et8tci soil types of the region on which the 
particular crop is extensively gro~\-n.  The standards are: 40 bushels for oats, 15 
tons for silage corn and 2 tom for l i ~ y  of cloi-er and timothy. An index of 50 
indicates that the soil is about lialt as productive for the specified crop as is the 
soil with the stanclard index of 100. ï'hc average of the productivity indes of 
t.he main crops (hay, corn and oats) i; iiscd to find a grade for each soil type. 
An average productivity indes of O0 to 100 corresponds with a grade of 1, an 
average of 80 to 90, n-it,h a grade of 2. :ind so on. Since the gradings are given 
for hay, corn and oats, they d o  not  ap111~- to any of the other crops. It should 
be underst'ood that a soil classetl in  grade 2, in Table 12, might fa11 in grade 4 if 
the grading nrere based on such crops :is apples, potatoes and small fruits. On 
the other liand, a soil classecl as gracle 5 in Table 12 might, under similar condi- 
tions, fa11 into grade 2 .  
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Soi1 Grouping and Remarlis 

High fcrtility. I-Ieavy flat land free from Stones: 
hard to  cultivate, difficult to drain. Suitable to 
tlic iiiost commoii farni crops. Special crops: flax 
and sugar bects. 

Good fertility. Good physical condition of the land. 
Certain uniai-ourable charactcristics: either low 
water-holding capacity, great difficulties with 
drainagc, stoiiiness or susceptibility to erosion. 
Suited to  al1 common farm crops. Special crops: 
alfalfa sccd, potatoes, harley. 

Fertility oiily fair. Flat land easy t o  work. ?;eeds 
draiiiage and fieavy fertilization 

Fair t o  low fcrtility. Unfal-ourable conditions inay 
be one or more oï the followiiig: stecpness of slopes, 
escessive stoniness, rery loiv retentive pomer for 
iiioisture and fcrtilizers or poor drainage. Some 
make gootl pasturcs. Special crops: potatoes, small 
fruits. 

Very !ow fertility. Subject to drought and wind 
erosion. 

"A grade of 1 corresponds to an average productivit~:ratiii~ of 100-90 
90-80 
80-70 

" 2 

70-GO 
" 3 

:: 4 GO-50 
50-40 
40-30 

" G 

30-20 
7 

" 8 



SUMMARY 
Soulanges and T,'auclreiiil coiintirs :LW sit'uated in t.he southn-est.ern pa1-t of 

Quebec, neur the Ontario bordci.. 1)ct n w n  the Ottan-a and t'lie St'. J,a\rrence 
Rirers. A~Iccorcling to  the 1941 wnsiis. the population of the two cotintks \vas 
22,742 persons of irhich 90 pei vent' u.(%i'(: of French origin. In  1931, ahout 40 
per cent of the populat'ion \ ras living on  î'm~is. The sett'lenient of the land llegan 
in the first' partm of the 18th cciitii1.j. aiid \\.as completed arountl 1860. i l t  that  
time wlieat. and barley production IIXS t tic, liighest, in the history of these coiintics. 
Xround 1900, the bulk of agricultiiixl pi~orliicition in Soulanges and T'audiwil had 
tiirncd to oats and hay. Then, the  Iiay \\.as t'lie niain cash crop but, niore iccently, 
hay has been replaced by othci, (:ü.<li ci'ops, aniong u-hich t,he most, iniportmt is 
fibre flas. The dairy inc1usti.y is Iicvoriiiiig niore and more iniport,ant and iiiany 
farmers draw t,he largest' pait  of f,lic,ii.  income froni dniry products. 

ltain is 
abundaiit diiring the growiiig scason, tlir. average nionthly fa11 Iieing about 3 ' 2  
inches. The surroiinding t'lii.ec. 1 : i k t ~  .wcm to have a tempering infiueiice on 
cliniatic condit.ions and t,lic frost-ii.c~t pcxriod is from 151 t o  1.55 days on the 
average. 

Wit,h the exception of Riga,iitl .lloiinta,in, the St,. Lazare Plat,eaii and fc i r  loir 
ridges near the Ontario bordcr. iiiost 0 1  the land in Soulanges and \'aiidi.euil 
counties is flat \rit,li some sniall iiridiilnting aieas. The major prohlern irhicli 
faces the farmers on this flat land i s  tlixinuge. The most difficiilt tract to  drain 
is the land estending along the St .  I,:i,ivi.cnce River froni IZiviere 13aiitlette to  
St. Lazare Station. 

Subsequeiit to  glaciation, tliii: a i c i  \vas coi-ered by ma,riiie u-ater and as a 
result rnost of the till ancl Auvio-glavi:il materials have been corered by marine 
clays. I n  mang' places, and espec+ill~- d o n g  t'he St.. Lan-ience Itirer, alluvial 
sands and silt's have been depositecl oi-er the clay to  an  average depth of 3 fcet. 
The glacial, marine and allu-\-ial dcposits forni the XTariety of parent ina.terials 
from \\-hich t'lie soils have becn cIci.i~.etl. 

The distribution of 20 soi1 sei3c~ n i i t l  of 5 land t.ypes is shon-n on the acconi- 
panying map and t,lie individual soils ai'e cicscribed in detail in the report,. These 
soils arc ieprescntative of 9 diïfeicnt Great Soi1 Groups. 

The use, adaptability aiicl niaiiügcmcnt, of the soils have been discusscd 
under a separate heading. For this piiiyose t,he soils have been groupetl into sis 
land use cla,sses, naniely : (1) t'lie ivcll rli,üiried, medium testured soils; ( 2 )  the well 
to  excessively drained, light testiirctl s;oils; (3) the imperfect,ly to  poorly drained, 
light testured soils; (4) the inipcrf'cctly to poorly drained, heavy soils; (5) t'lie 
excessively stony soils; and (6) the  oiy+nic soils. 

The productivity of the difi'rrciit soils has been estimated in terins of acre- 
yields for the most. import'ant crops gro\rn in the area, under average farm 
practices. On the basis of the n~-ci.agc procluctivity indes for hay, oat,s and 
silage corn, the soils have been ratccl and placed into different gracies. 

of some sa.inples of surface soi1 and of profile 
horizons are prcscnted in the a,ppeiitlis oi t'his report. 

The climate in the area siii..i.c,y(ttl i i  of the hiiniid teinperate type. 

Physical and clieniical anal) 
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Enbridge Line 9B reversal and line 9 capacity expansion project 
Written Evidence 
Annex 4 
 

 

Bonjour M.Lalonde, Mme Domingos, M.Daoust et M.Brazeau 
 
Je m'appelle Katherine Massam et je suis résidente de Très-St-Rédempteur.  

J'espère que vous allez bien et que vous passez un bel été. J'espère aussi que mon message 
n'arrive pas pendant vos vacances. 

Vous le savez peut-être, notre groupe de citoyens "Les Citoyens au Courant" (qui est composé 
de citoyens des 4 municipalités que vous représentez)  participe comme intervenant dans les 
audiences publiques de l'Office National de l'Énergie concernent le projet Line 9B Reversal and 
Line 9 Capacity Expansion Project . 

Je travaille sur la question numéro 8, qui concerne la consultation faite par Enbridge avec les 
citoyens des 4 municipalités concernées. 

J'aimerais vous poser cinq questions formellement (même si c'est par courriel!) concernant 
cette question pour déterminer le rôle des élus. Les questions demandent pour la plupart des 
réponses oui ou non donc j'ose espérer qu'elles ne prendront pas trop de temps.  

1. Durant les rencontres que vous avez eues avec Enbridge, est-ce que la compagnie vous a 
chargé de communiquer avec les résidents de votre municipalité concernant leur projet 
d'inversion?  

2. Est-ce que vous avez compris d'Enbridge que la diffusion d'informations sur le projet 
d'inversion était votre responsabilité? 

3. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique 
concernant leur projet? 

4. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique à 
micro-ouvert? 

5. Si oui, quelle était la réponse d'Enbridge? 

Je vous remercie d'avance de répondre à mes questions. Comme vous le savez, nous travaillons 
avec des dates limites serrées et j'aurais besoin de vos réponses le plus rapidement possible. 
Vous pouvez cliquer sur "répondre", inscrire vos réponses, puis "envoyer". 

Merci beaucoup de votre collaboration.  
Katherine Massam 

 
 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe/fetch/2000/90464/90552/92263/790736/890819/918445/890501/B1-2_-_Line_9B_Reversal_and_Line_9_Capacity_Expansion_Project_Application_-_A3D7I1.pdf?nodeid=890345&vernum=0
https://www.neb-one.gc.ca/ll-eng/livelink.exe/fetch/2000/90464/90552/92263/790736/890819/918445/890501/B1-2_-_Line_9B_Reversal_and_Line_9_Capacity_Expansion_Project_Application_-_A3D7I1.pdf?nodeid=890345&vernum=0


Hearing order: OH-002-2013  
File : OF-Fac-Oil-E101-2012-10 02  
Enbridge Line 9B reversal and line 9 capacity expansion project 
Written Evidence 
Annex 4 
 

 

 
 
 
 
 
 
 
Réponses de la Ville de Sainte-Justine-de-Newton (en rose) 
 

1. Durant les rencontres que vous avez eues avec Enbridge, est-ce que la compagnie vous a 
chargé de communiquer avec les résidents de Ste-Justine-de-Newton concernant leur projet 
d'inversion? NON 

2. Est-ce que vous avez compris d'Enbridge que la diffusion d'informations sur le projet 
d'inversion était votre responsabilité?NON 

3. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique 
concernant leur projet? 
OUI 
4. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique à 
micro-ouvert?OUI 

5. Si oui, quelle était la réponse d'Enbridge?QU'ELLE ALLAIT LE FAIRE 
 

Réponses de la Ville de Rigaud (Chantal Lemieux, Directrice générale et trésorière) 

1. Durant les rencontres que vous avez eues avec Enbridge, est-ce que la compagnie vous a 
chargé de communiquer avec les résidents de Rigaud concernant leur projet d'inversion? Non 

2. Est-ce que vous avez compris d'Enbridge que la diffusion d'informations sur le projet 
d'inversion était votre responsabilité? Non 

3. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique 
concernant leur projet? Oui, on a indiqué que nous souhaitions et que cela serait souhaitable 
que des rencontres d’information publique aient lieus 

4. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique à 
micro-ouvert? Nous n’avons pas indiqué à Enbridge ce que les rencontres d’informations 
devaient avoir comme format, ne sachant pas au préalable comment allait se tenir les 
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rencontres.  
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Réponse de la ville de Très-St-Rédempteur  (Jean Lalonde, Maire) 

Bonjour madame Massam,  

Voici les réponses à vos questions;  

1. Durant les rencontres que vous avez eues avec Enbridge, est-ce que la compagnie vous a 

chargé de communiquer avec les résidents de TSR concernant leur projet d'inversion? Non 

2. Est-ce que vous avez compris d'Enbridge que la diffusion d'informations sur le projet 

d'inversion était votre responsabilité? Non 

3. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique 

concernant leur projet? Oui 

4. Est-ce que vous avez demandé à Enbridge de tenir une séance d'informations publique à 

micro-ouvert? Oui 

5. Si oui, quelle était la réponse d'Enbridge? À la MRC lors d’un grand conseil à huis clos, 

ils avaient mentionné que la séance d’information serait à micros ouverts. 

Bien à vous. 

  

Jean Lalonde, Maire 

 




