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PRAT IN QUEBEC

Itas Origin, Distribution, and Utilization

by H. Girard

INTRODUCTION

The peat deposits of the Province of Quebec cons-
titute an important natural resource, supplying material for
agricultural and industrial purposes. The increasing amount
and value of the production of peat within the last decade
have served to bring consideration of this product to the
foreground.

During the year 1944, sales of Quebec peat total-
led 19,477 tons, valued at $363,321, of which 19,033 tons was
used for agricultural purposes and 444 tons as fuel. Fifteen
operators were engaged in production and the 1lndustry provid-
ed employment to 423 men.

The major utilization of peat produced in the
Province is connected with agriculture. The fibrous character
of certain types of peat, especilally the incompletely decom-
posed species of sphagnum mosses (peat moss), has led to their
exploitation as an absorbing material (stable bedding, poultry
litter) and for improving the physical condition of mineral
solls. Although peat moss has found extensive application in
Burope for many years, 1t has been used as yet only to a
limited extent in Canada., Its value is belng increasingly
realized in the United States, and up to the present the bulk
of Quebec's output has been exported to that country.

Similarly, the industrial utilization of peat in
Canada has been on a very limited scale. Its earliest use
here, as in “urope, was as a fuel, and the manufacture of
peat fuel in the Province dates back nearly a century. Pare
ticularly during the past decade or so, the feasibility of
manufacturing air-dried fuel from Quebec peat has been demon-
strated by numerous operators, but high cost of production
and marketing problems have hindered development of a perm-
anent industry.

In recent years, a steadlly increasing amount of
peat moss has been sold for insulation and sound-proofing in
the local bullding trade. Other industrial uses have been
found for peat in several Furopean countries, as for sxample
in the manufacture of certaln kinds of paper, and of antlsept-
ic dressing, wall-boards, waxes, and dye stuffs, For the
most part, these are purely local industries but some of them,
at least, have possibilitles for expansion,

Conslderable attentlon 1s now being glven to the
chemical treatment of peat for 1ts possible utilization in
various manufactured products. With this in view, the Nation-
al Research Councll of Canada has begun a study of the manu-
factured products which might be made from peat on & commer-
cial basis,
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For several years past, the Quebec Department of
Mines has taken an actlve interest in developing agricultur-
al and fuel products from peat. To promote this development,
an Act was passed by the Quebec Legislature in 1940, and
revised in 1943, authorizing the government to pay annually
a premium on the marketable products of any peat bog in the
Province of Quebec. The main obJective sought was the pro-
duction of standardized peat products for agricultural uses
and of peat fuel, the latter being especially important
because of a current shortage of other domestic fuels.

At the same time, the Department has given teche
nical guldance to operators of peat bogs in the selection of
deposits for exploitation and of equipment for producing
marketable products from the peat., Under the stimulus of
these measurss, there has been a very appreclable expansion
of the industry in the past few ysars.

Most people know that peat 1s decomposed vegeta-
ble matter found in bogs, marshes, or swamps, and that it is
used 1n some countries as fuel. Relatlvely few are aware
that peat can be, and 1s, used for a varlety of other pur-
poses. In recent years, however, lnquiriss addressed to the
Department of Mines for information concerning the peat re=-
sources of the Province and their possible utilization have
becoms increasingly numerous, and 1t is evident that there
is a wlde and growing demand for such informatlon.

The present report has been prepared to meet this
demand. It summarlzes avallable data on the distribution and
nature of the Quebec peat deposits and gives some accounts of
the methods used In working them and of processes for con-
verting the peat into marketable products,

14 /
RESUME OF PREVIOUS INVESTIGATIONS

In a report (1) published in 1904, R. Chalmersa
estimated that peat bogs in the settled parts of the Province
of Quebec occupy & total area of 500 square mlles, their
average depth being eight to ten fest., Since that time, geo~
loglists and explorers have reported that, in northern Quebsec,
deposits of peat, as yet unaxplored, cover some thousands of
square miles.

Many of the more accesslble deposits have been
surveyed and examined in some detail, and reports on these,
accompanled by maps, have been published from time to time by
the Mines Branch of the Federal Department of Mines and the
Geologlcal Survey of Canada (see Bibliography, p.30).

The Fleld Husbandry Branch of the Federal Depart-
ment of Agriculture has published several reports glving the
results of surveys of peat areas 1n the southwestern section
of the Province, and simllar reports and maps dealing with

(1) Bulletin on Peat, by R. Chalmers; Geol. Surv,., Can., Pub.
No.880, 1904.
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deposits in the counties of Laprairle, Naplerville, St-Jean,
Rouville, Chambly, Verchéres, St-Hyacinthe, Stanstead, Rich-
mond, Sherbrooke, Compnton, and Bellechasse have been 1ssued
by the Fleld Husbandry Branch of the Quebec Department of
Agriculture.

The Quebec Department of Mines has undertaken the
examination and sampling of numerous peat deposlts in the
Province. Such examinations have included determination of
the extent and depth of the deposits and invesatigation of the
quality and possible uses of the peat. Where conditlons ap-
peared favourable for commercial exploitation of the deposit,
these investigations have been carried out in considerable
detail. Thils programme of investigation was continued in
1945 with the examination, by Jean-Paul Drolet, of the St-
Fabien peat boge.

A 1l1st of the peat bogs which have been invest-~
igated in the province by the Federal and Provinclal Depart-
ments of Mines will be found in Appendix B (pp.37-47), to-
gether with a map showing the approximate location of the
deposits,

ORIGIN, FORMATION, AND STRUCTURE OF PEAT DEPOSITS

A great deal of Iinformation has been published on
the orlgin, occurrence, and manner of formatlon of peat bogs
In southeastern Canada. A detalled study of conditlons af-
fecting the growth of peat-forming vegetation in the region
has been made by Vaino Auer (1). He recognized three types
of bog: sphagnum peat bogs, or the ocean type; carex peat
bogs, or the continental type; and a transitional typse or
combination of the two,

A.V. Anrep, in Bulletins 8, 9, and 10 of the
Mines Branch, Federal Department of Mines, has described the
various kinds of peat found in the principasl Quebec deposits,
The descriptions are 1llustrated by photographs of the peat-
forming plants from which the peat in the several bogs has
been formed.

Accordling to their mode of origin, three types of
peat deposits may be distinguished: (1) the filled basin
type (low moor), or accumulation of peat in lakes; (2) the
built-up or raised type, originating on flat land or on
slopes with deflcient drainage; and (3) a combination of
these, in which a deposlt of type 2 is underlain by one of
type 1.

The chief peat-forming vegetation consists of
pond weeds, water-lilles, and other soft-bodied plants. These
grow and accumulate below the water level, in open bodies of
water, and, on decomposition, they give rise to a plastic
material of colloldal consistency called !'sedimentary pesat',
whlch shrinks and hardens on drying. Then comes the growth

(1) Peat Bogs in Southeastern Canada, by Valno Auer; Geol.
Surv, Can., Mem,1l62, 1950,
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of sedges and reeds, of which the interwoven roots and under-
ground stems Torm a matted, fibrous type of peat. The rate
of accumulation of the plant remains usually exceeds the
rate of decomposition, but it varies with fluctuations of
the water level. In time, however, the surface of peat sac-
cumulation may emerge above the level of ground water and,
if suffieiently rich in mineral nutrients, the area of peat
will then support trees and shrubs, which form a distinctive
woody type of peat. It is not uncommon to find one or mors
layers of woody peat, with roots, stumps, and branches of
trees, in peat deposits of the Province.

Once the formation of peat beglns it proceeds at
an increasing rate, but, with the gradual exhaustion of sol-
uble mineral salts, trees and shrubs are unable to survive.
The next stage 1s the growth of sphagnum moss, This suc-
cession in surface vegetation 1s a consequence of variations
in rainfall, and of the advent of cool and moist climatlc
conditions, rather than of changes in ground water level.

As the thickness of the moss peat increases, the deposit as-~
sumes a somewhat convex form, rising in helght from the
margin to the centrs. On that account, the deposit is known
as a 'buillt-up' or 'raised' bog. The St-Ulric bog, shown In
plan and vertical cross-section in Map 1, 1s an excellent ex-
ample of such a bullt-up bog. It 1s evident that formation
of the deposit began with vegetation growing Iin open water in
a shallow lake, This gave rlse to 'sedlmentary' or 'sedge!'
peat, which, in this bog, rests on blue clay. The sedges
were then replaced by a scrubby forest, and this in turn was
succeeded by sphagnum mosses, Thus, above the sedge peat

are layers of woody pest with intervening peat moss, and the
latter, with convex surface, forms the upper part of the bog.

DISTRIBUTION OF PEAT DRPOSITS IN THE

PROVINCE OF QUEBEC

On the combined bases of distribution, mode of
origin, and general charactsr, the peat deposits in the Prov-
ince of Quebec may be broadly divided into three major groups:

(1) A belt of deposits forming the surface mat-
erial of terraces that border the St-Lawrence river from lake
St-Frangois to the gulf of St-Lawrence. Conditions favour-
able for the formation of these bogs wsere brought about by
the post-glacial marine invasion of the St-Lawrence valley.
Ponds of stagnant water were formed behind embankments and,
when these were no longer reached by tide-water, they com-
menced to fill with vegetable matter. The 'fllled basin peat
types' (low moor) predominate in the upper region, west and
southwest of the city of Quebec, but, in the lower St-Lawren-
ce region, frequent fogs and cool summers in districts close
tr the river and gulf promote the development and spreading
of sphagnum mosses giving rise to the bullt-up bogs or so-
called highmoor. TFxploitation of these deposits In recent
years has given rise to a flourishing peat-moss industry.

(2) A large acreage of peat deposlts in south-
western Quebec. These are deposits of filled basin type,
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formed from vegetation that filled shallow lakes which
remained after. the retreat of the waters of the Champlain
sea. They consist of sedge, reed, and grasses overlying
aquatic peat-forming plants.

(3) In the upper region of the Province, above
the St-Lawrence lowland. Peat began to form immedlately
upon the retreat of the Wisconsin lce sheet., Thousends of
acres of bog and swamp land owe thelr origin to surface 1ir-
regularities caused by glacial erosion and deposltion. De-
pressions in the land surface were occupisd by lakes, in
some of which peat-forming vegetation grew and accumulated.
Such vegetation, however, cannot grow beyond a certain
height above the local water table.

INVESTIGATION OF PEAT DEPOSITS

TYPES OF PEAT AND SYSTEM OF CLASSIFICATION

Peat deposits consist, as a rule, of a succes-
sion of layers of peaty material, the several layers differ-
ing in nature and quality according to the character of the
peat-forming vegetation and the extent of its decomposition.
Before attempting the commercial development of & bog,
therefore, 1t 1s essentlal to determine not only its extent
and thickness but alsc the type and degree of decomposition
of the constltuent vegeteble matter, since the purposes for
which the material may be used depend on these latter fact-
ors. :

A falrly complete knowledge of the types of peat
present in & deposit, and of the number end thickness of 1ta
several layers can be obtained by investigating one or more
vertical cross-sections across the entire bog. Thils examin-
ation, which should include borings from the surface to the
bottom of the deposit, can be made by means of a peat sampl-

ing instrument, & soil auger, or, mors simply, by digging pits

and trenches with a spade. Samples are taken at regular
intervals of depth, and thelr physical character and chemic-
al composition determined.

At the time of the sampling, a notse should be
made of the colour of the peat, both in the natural state
and after the water has been squeezed from 1t., The colour
of this water gives a fair indication of the quality of the
peat: 1f clear and colourless, only slight decomposltion of
the vegetable matter has occurred; 1f highly coloured and
muddy, decomposition has been more or less complete. The
latter is true also 1f the raw peat squeezes out between the
fingers when pressed in the hand.

In its Investigations of peat bogs, the Quebec
Department of Mines uses the methods, and the sampling ins-
trument, sdopted by the Soll Survey bivision, Bureau of
Chemistry and Solls, United States Department of Agriculture,
end described in their Bulletin, Instruction for Field Work
in Peat and Muck Resources.

According to 1ts texture, peat may be classified
as (1) woody, (2) fibrous, or (3) sedimentary. Woody peat
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contains coarse, lumpy, partly decomposed woody fragments,
irregular to angular in shape, as well as granular material,
the coarseness or fineness depending on the degree of de-
composition of the original vegetable material. Fibrous
peat consists of underground stems and roots of grasslike
plants and mosses only slightly humlified; it includes vari-
ous types of peat, which are described later. Sedlmentar
peat includea all varietles which are more or less coIloIg—
al, form a coherent and sticky mass, and shrink greatly and
harden in drying.

The end product in the decomposition of the
vegetable matter 1s known as 'muck'. This may be described
as follows (1):

"Muck is a secondary, transformed product aif-
fering more or less distinctly from the original peat mat-
erial owing to drainage, weathering, cultlvation, or other
forces that are predominantly destructive. Much conslsts
of organic residues that develop from the decomposition of
peat by micro-organisms under conditions of aeration and
lowered or fluctuating water levels. The distinguishing
characterlistics of muck are the advanced state of decomposi-
tion, dark colour, coarse to fine granular texture, friable
and permeable structure, and a content of mineral matter
not exceeding 65 per cent, The end product of actlive de~
composition 1s a type of residue or muck that 1s more or
less minerallzed, colloldal to amorphous, plastle and stlcky
when wet and leached of any salts; it shrinks and hardens
upon drying".

Though & very large number of plant specles are
found in peat deposits, the great bulk of all peat material
conslsts of comparatively few specles, According as one or
other of these predominates, the peat is designated by the
appropriate prefix as sphagnum, erlophorum, carex, sedge,
reed, or hypnum peat. These are describad below.

Sphagnum moss peat (known under the trade name
of 'peat moss') conslists chlefly of the poorly decompossd
stems and leaves derived from several specles of sphagnum
mosses. Intermixed with these may be a moderate proportion
of fibrous tufts from cotton grass (eriophorum) and small
amounts of other plants, such as Labrador tea, cranberry,
and bog rosemary. The peaty materials are characterized by
small columnar lumps and vertical aggregates. A typlecal
sample of spongy, fibrous peat moss 1s shown in Plate I.
This type of peat is light in welight, firbous in texture,
yellowish-brown when dry, and has & water absorptive power
of 10 to 25 times 1ts own weight, It is acid (ph 3.5 to 5.0),
low in nitrogen (about l per cent), and conteains 12 to 18
per cent cellulose and about 23 per cent hemi-cellulose. The
amount of lignin-like complex present varies with the degree
of decomposition but is invariably low,

Moss peat 1s used in this country principally

(1) Instruction for Pleld Work in Peat and Muck Resources;
Soll Survey Division, Buresu of Chemistry and Soills,
United States Department of Agriculture, Bull.1419,1926.
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a3 an absorbing and deodorizing material and for ameliorat-
ing the physical condition of solls. It has been used
locally as an insulating material 1In the bullding trade.
The weight per cublc foot of a poorly decomposed peat moss,
air-dried, ranges from 7 to 15 pounds, depending on the
molsture content and the compactness of the vegetation.

Eriophorum peat 1s composed essentlally of
cotton grass, a sedge that occurs also 1n most sphagnum
moss deposlts, Residues of this sedge consist of strong -
reddlsh bundles of fibres from the stems, leaves, and roots
of the plant, which have a more or less well developsd ho-~
rizontal lamination. Thls variety of peat 1s seldom found
in thick layers, but a large sectlon of the northeastern
part of the Rividre-Cuelle bog shows a four-foot layer of
these plant reslidues, Plate II shows a sheet of fibrous
cotton=-grass peat excavated from this bog.

Reed and sedge peat are characterlstlc low-moor
peats. Dependlng on the degree of decomposition of the
vegetable matter, the colour ranges from reddish through
various shades of brown, to black., These types of peat are
high in nitrogen (2.0 to 3.5 per cent) and ash (5 to 30 per
cent), and they will absorb 3.5 to 8 times their own weight
of water. They consist essentlally of lignin-like complexes,
with a relatively small amount of assoclated cellulose and
hemi-cellulose. The welght per cublec foot of alr-dried
peat renges from 20 to 35 pounds, depending on the degree
of compactness and the molsture content,

Samples of reed peat and sedge perat show an in-
tricate network of slender roots and rootlets, or felted
mass of fibres (radicellate). The fibrous type of sedge
peat 1s 1llustrated In Flate III. The deslgnation as 'sedge!
peat or ‘reed! peat depends on the nsture of the flattened
root-stocks that predominate in the material. Both types
are among the most effective of the peat substances for soil
Improvement and general horticultural purposes.

Hypnum moss peat is derlved chlefly from the
entire stems and leaves of varlous species of hypnum mosses
and related plents. It belongs to the 'low moor' deposit,
and although, 1n most occurrences, 1t 1s iIntermixed with
reed and sedge peat, 1t often occurs alone in massive strata
covering wlde areas. An excellent example of a deposit of
this kind is the St-Bonaventure (Yamaska county) peat bog,
operated by the Quebec Peat Moss Company. A sample of this
peat from this bog 1s shown in Plate IV, The material,
which 1s yellowish-brown to dark in colour, 1a characterized
by rather long, parallel stems of the hypnum mosses. Belng
brittle when dry, it lacks some of the commercial applica-
tions of sphagnum moss peat, but it finds a local market as
an agent for scil improvement.

Carex peat conslsts of remnants of the stems,
leaves, and roots of the tall-stemmed sedges of the carex
group. The newly-dry peat, drak brown in colour, gradually
turns black when exposed to the oxldlzing action of the at-
mosphere. It will absorb from 8 to 13 times its own weight
of water,
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GENERAL OBSERVATIONS ON THE WINNING AND DRYING OF PEAT

Before attempting the commercial exploltation
of a peat deposit, a number of Important factors must be
taken into account., It 1s not sufficient to ascertain only
the extent acreage, depth, and quality or type of the peat
material. Tqually important as affecting successful opera-
tion are such factors as the location of the deposit, cli~
matic conditions, topography end dralnage, depth and nature
of overburden, transportation facilities - as nearness to
highways, rallways, or waterways - and markets.

In general, it may be sald that, before any
work on a deposit is undertaken, it 1s advisable to conault
a8 quallfied peat technician, and in any case, if it 1s to
be a smell-scale operation, it 1s probable that the best
policy is to adopt methods of winning and preparing the
peat that have already proved successful slsewhere: other-
wise, the result may be fallure and fruitless expenditure.

Available Tonnage.-Knowing the extent and depth
cf peat 1n a drained deposit, a fair estimate of the quan-
tity avallable may be obtained by assuming that one cubic
yard of the raw peat will furnish 180 to 230 pounds of alr-
drled commercial peat moss, and a humifled peat for fuel
purposes is assumed to yleld 290 to 350 pounds of air-drled
substance. The welight obtalned varies depending on the
molsture content and the compactness of the vegetable matter.

Dehydration.-A certalin percentage of the mechan-
ically held water in peat may be elimlnated by exposure to
the atmosphere (sun and wind), by pressure, or by artificial
heatiny, Notwithstanding considerable research on the
problem, natural atmospheric dehydration remains today, as
in the past, the almost unliverssal method employed in prepar-
ing peat for fuel and other uses. In Quebec, however, and
in most other countiss where peat 1s produced, the seascn
during which such natural drying 1s possible 1s short, and,
as a consequence, large-scale operatlion 1s difficult.

The use of artificial heat for drylng has been
partially successful in certain instances, but high temper-
atures reduce the original absorbing capacity of fibrous
moss peat and change othsr important properties. Young or
new peat 1n which the cellular structure 1s but little
broken down by decomposition may be de-watered by artificial
heat or mechanical pressure much more readily and to a much
greater extent than can older, well-humified pesat.

Peat used for fuel purposes has a relatlvely
high content of colloidal residues and products of decomposi-
tion. 1Its physical properties are such that molsture evapor-
ation by artificial drying on mechanical pressure 1s impratic-
able. Owing to the presence of these colloids, the molsture
content cannot be reduced below 70 per cent even when high
pressures are used and sustalned for a long ‘time. For more
complete data relating to the dehydration of humified peat
by artificial heat and mechanical pressure, the reader is
referred to the Final Report of the Feat Committee {(1).

(1) FPinal Report of the FPeat Committee: Peat, 1ts Manufact-
ure, and Uses; Mines Branch, Dept. of Mines, Ottawa,

1926, pp.56 and 9l.
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Dralnage.-The first operation in the prepara-
tion of an area of peat selected for commercial utilization
should be dralnage, which is a much more complex problem
than that of draining ordinary mineral solls. One of the
most remarkabla properties of peat 1s 1ts capaclty for re-
taining water.

Fach bog presents its own peculiar drainage
problems, but the most economical layout of trenches and
ditches usually follows the natural slopes in the shortest
line toward the main drainage outlet.

Bogs of the 'raised' type which are operated for
moss peat can be dralned to the full depth of the deposit,
The excavatlon of a maln drain alone 1s ineffective for com-
mercial operatlon, since its influence as a draln extends
for only a short dlstance from the sidewalls of the ditceh.,
Additional secondary ditches or working trenches, at intey-
vals of 40 to 60 feet, are necessary for satisfactory oper-
ation., In laying out the drainage system for a deposit of
this type, advantage should be taken of the natural surface
slope. Generally, 1t is better to have the main draln near
the margin of the bog than through 1ts centre, since a drain
so located will not have to be so deep as a central drain
and therefore will cost less to excavate, and, moreover,
the expense of bullding passageways for transportatlion over
1t, necessary if the drain crosses the centre of the bog, 1s
avolded. The drainage system for peat moss operations should
be kept at least two years in advance of the requirements for
block cutting since 1t genarally takes three to five years
before the full effects of drainage are secursd.

Peat in an undralned deposit has usually a water
content of 90 per cent or morse. The effect of drainage may
be to reduce the water content by &§ to 6 per cent. This 1is
more important than it may seem at first glance, since, 1if
the water content of peat in a deposlt is 92 per cent und
this 1s reduced by draining to 86 per cent, the welght of
materlal to be excavated is only one-half what it was before
(1) draining. A further consequence of the drainage 1s that
the compactness of the peat is increased, which reduces sub-
sequent shrinkage. The cut blocks are more firm to handle,
end they do not disaggregate in small pileces. Thus the cost
of excavating and handling peat blocks 1s materially influ-
enced by the efficlency of the dralnage.

Fxperlence at the Bagotville, Riviére-0Ouelle,
Rividre-Blanche, and Isle Verte bogs, which have been drain-
ed efflclently by maln and secondary ditches, has demonstrat-
ed that, when raw filbrous peat moss materlals are freed of
thelr excess water by drainage, they do not deteriorate in
quallity after further long exposure to the atmosphere due to
the spongy nature of the peat for retaining water,

Map No.2 shows a carefully planned system of
drains at the Cacouna Bog of Allled Peat Moss, Limited, in
Rividre-du-Loup county. The main ditches are around the
edge of the bog. They recelve surface water from adjacent
level land and also that drained off by the secondary work~-
ing trenches. These latter are a serles of parallel ditches
spaced at 50~-foot intervals. They divide the bog into separ-

—————————

(1) op. cite.
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ate plots, each of sufficient size for the operation of
cutting and drying to be carried on during the whole season.

In bogs operated for the production of air-
dried pesat fuel, the dralnage of the deposit should be
shallow, lowering the water level only enough to prpduce
a sufficlently firm working surface Overdralnage 1s to be
avolded, since the blnding quality end plasticity in pulpe
ing 1s dependent upon a high water content. In this con-
nection, the following paragraphs, reproduced from the
Final Report of the Psat Committea, (1), are of intersst
Speaklng of the work carried out at the experimental plant
at Alfred, Ontario, the report says (p.l51):

"rxperience at Alfred, however, clearly demon-
strated that the removal of large quantities of water from
the raw peat by drainage 1s not practical The quality of
the fuel produced depends on the amount of shrinkage in
drying, and to obtain dense, firm blocks of fuel, the macer=
ated peat spread on the fleld must contaln a high percent-
age of water. Txperlments showed that, when the peat slop
contalned an insufflcient amount of water, the peat blocks
checked in arying and disintegrated in handling, producing
a fuel of inferior quality., The best results were obtained
when the peat slop spread on the field had an average water
content of about 90 per cent.

"Drainage of the bog to about 873 per cent
water content produces a surface sufficlently firm to carry
the machines. Once this objact 1s attalned, further drain-
age can serve no useful purpose, since water must then be
added to the peat to produce a peat slop of the proper
consistency to yleld a fuel of high quality",

METHODS EMPLOYRED IN THRE PRREPARATION

OF FIBROUS PEAT PRODUCTS

One of the first steps to be taken before open-
ing a bog 1s the study of the top surface plants,

A profitable side-1line has bean developsd by
some of our operators by the utllization of the top growth
of sphagnum moss (live or slightly humified) which, after
drying, finds use 1in plant nurserles as packing material for
the shipment of shrubs, treea, and roots, and also in the
florist trades.

Not all species of sphagnum moss are of squal
value for thelr absorblng power. The most common specles
we have are Sphagnum cuspldatum, magellanicum, fuscum,
rubrum, and acutifolium.

The Winnlng of Sphagnum Moss.-The moss 1is pulled
up by means of a digging fork or 1s cut close to the surface,
using, elther a special rake consisting of a bar set with
long, curved teeth, or a hay-knife. The cut monss 1s spread
on drying racks at the bog or 1s transported to high ground
and spread there. It is turned several times a day to

(1) Op. cit.
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expose the underside to the alr, and is then cleaned of
roots (see Plate V). Care should be exercised not to
crush the moss, since long-fibre material is required

by the floral trade. Under normal weather conditlions in
the summer months, the moss 1s ready for baling after ten
to twelve hour's exposura. The drying should not be car-
ried so far as to cause the moss to become brittle., The
material 1is shilpped 1n lightly pressed bales weighing 20
pounds for the Canadian market and 30 to 36 pounds for
export to the United States.

The Winning of Fibrous Peat.-The type and qua-
1ity of moss peat known ln the trade as 'peat moss' and
used for agricultural and certaln industrial purposes con-
sists of rather 1lncompletely or poorly decomposed stems
and leaves from several specles of sphagnum moss. The dry,
shredded sphagnum moss peat 1s in demand for use as stable
and poultry lltter and for varlous horticultural purposes,
due to its high absorbing capacity and light weight. The
fibrous peat conslsting of hypnum moss, reed, and sedge
has a smaller absorptive power, Thls materlal finds a
rather local market, due to its greater weight and cost of
transportation as compared with an esqual bulk of sphagnum
peat moss. Coarse flbrous reed and sedge peat, when proper=-
ly shredded, is used for improving minersl soils. It ab-
sorba fertillzer salts better, ana persists in the soil
much longer, than the organlc matter from green crop, straw,
or stable manure. It 1s not as sultable as sphagnum peat
moss for steble bedding and litter because of its lower
absorptive capacity, its brittleness when dry, and its
tendency to break down to a powdery dust.

The winning and preparation of the peat invol-
ves:

(1) Cutting the peat into blocks of suitable size
with a spade or simllar implement

(2) Alr-drying
(3) Transportation on the bog
(4) Shredding and baling

Usually, Quebec operators cut the peat into
blocks 6 in. by 6 in. by 18 to 20 in. long except in open-
Ing a new bog, when the uppermost layers are cut with a
thickness of only 3 to 4 inches. For drying, the blocks
are stacked in plles. Hence, for satisfactory results, 1t
1s necessary to have them of regular shape and uniform size
in order that the alr may have easy access to all sides of
each block., The reason for cutting the blocks of small
thickness in the first year of operation is that, owing to
the imperfect drainage of the bog at this early stage,
standard slze blocks take a very long time to dry. This
was the experlence at the Isle Verte bog when operations
commenced 1n 1936 - the first attempt to utilize moss peat
in the Province. Blocks 12 in. by 12. in. by 24 in. long
were cut and lald slde by slde on the surface to dry. After
two years' sxposure, they still carried too much watsr to
be marketable,
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For cutting the peat 1nto blocks, Quebec oper-
ators use an ordinary spade. A working trench, 18 inches
wide, 1s cut; vertlcally and horizontally lnto blocks of
the standard size (see Figure 1). Successlive 1lifts are
cut to a depth of 3 to 4 feet, or a total of 6 to 8 1lifts,
The blocks, as cut, are placed 1in rows on the ground adja-
cent to the trend or on racks, depending on the method
adapted for drying (Plates VI, VII,and VIII). There they
remaln throughout the winter. In the spring, when they
are sufficliently dry to be handled, they are stacked 1n
chimmeys and piles.

Labour for digging the working trench 1s paid
by the hour, but the cutting of blocks 1s usually done on
a contract basis, at the rate of 25 cents per cubic yard.
On the average, a cutter will 1ift blocks totalling 20
cubic yards per day. This hand-cutting of blocks accounts
for more than one-third of the total cost of producing the
finished peat product.

In an endeavour to reduce production costs,
some operators have experimented with mechanical cutters.
Nne of these machines, built by Henri Reid, who operates
the St-Anaclet bog in Rimouskl county, consists of horizon-
tal and vertlcal knives fixed beneath the frame of a cater-
pillar tractor, at the rear of which 1s a rotary cutter.

At first, the machine was run over the entire working area
of the bog, but it has now besn modified to permit its ope-
ration along the worklng trenches. The distance between

the vertical knlves 1s 6 Inches and the horizontal knives
can be lowered or railsed to glive the thickness required.
Lengthwlsa, the peat 1s cut by the rotary knives Into blocks
20 inches long or more, depending on the number of knives,
Sevaral types of mechanical cutter have been used at peat
bogs 1in various parts of ¥urope, but records of thelr per-
formance are not avallable,

In Quebec, the work of excavating peat beglns
about mid-summer, when the bog surface has been cleared of
dried blocks cut during the previous season, and contlnues
until the required quantity 1s dug out or until frost sets
in. It has been found advisable to leave the cut peat
lying on the surface throughout the winter as the frost
improves its absorptive quality. Furthermore, thls prac-
tice offers the advantage of having dried or partially dried
material always on hand.

Methods of Air-Drylng.-In air-drying operations,
the rate of evaporation of the molsture content of the peat
depends principally upon the length of the drylng season
and upon atmospheric conditlcns, of whlch wind and temper-
ature are the most important. Summer climetic condltions
in the Province of Quebec are favourable for the drying of
peat on account of moderate raln-fall, long days, and a
comparatively high temperature. Weather conditlons in vari-
ous localitles are gilven in tables published by the Meteor-
ological Service of Canada,

Drying of the cut blocks which have lain at the
side of the trenches throughout the winter is affected 1In
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either of two ways: (1) they are stacked in conical heaps,
or 'chimneys' (Plates IX and X), or (2) they are lain on
trestles or racks, which are stacked in tiers of ten
(Pigure 2). The peat is left on these drying racks for
two to four weeks, according to the state of the weather,
During & season, therefore, the same racks may be uded
four to five times. Provision of trestless naturally in-
volves initial costs which are not incurred whaere the
blocks are simply stacked in chimneys.

In the case of a bog which 1s in the first
stage of developmant, or not sufficlently drained, 1t is
common practice to plle the blocks around poles stuck 1n
the peat ground. The reason for this is that peat blocks
having a high water content shrink very considerably 1n
drying, and a pole 1s needed to support them in piles,
Plate XI shows such a method employed at the St-Anaclet
bog, in Rimouskl county.

Storing of Dry Peat Blocks.-Depending on the
locality and Its climate, ths alr-dried peat is laft stand-
ing 1n stacks on the drylng fleld, or it 1s stored in small
sheds on the bog. A large storage shed 1s usually bullt
also near the factory, In Quebec, howsver, climatic condi-
tions are such that it has besn found practicabls to dls-
pense wlth the storage sheds 1In ths field. The alr-dried
blocks are stacked in plles arranged with their length in
the direction of the prevalling winds and thus also of
beating rains, as shown in Plate XII. These blocks retain
thelr 'air-dried' condition all wintar and untll they are
used the next season. The meltlng of the snow and the heavy
ralns in springtime have no effect on the moisture content,
because the peat material remains frozen until later iIn the
spring, dus to its poor heat eonductivity.

Transportatlon.-Transportation of the air-
dried peat blocks over the bog presents serlous difficulty,
due to yielding surface, soft spots, and depressions, Means
of transporting the material are by (a) basket, (b) convay-
or, (¢) horse and cart, (d) railway, or (e) tractor,

Baskets, with a capacity of one cublec yard, are
used for carrylng the alr-drled blocks from the conical
heaps to the large stacks or to the cars. In large-scale
operations, this work is done by a conveyor, which 1s moved
on raills or caterplllar tracks. Portable mechanical load-
ers and conveyors are also used for stacklng blocks in the
drying fleld.

Where the distance to the factory is short and
the quantity of material to be transported is too small to
warrant the use of mechanlcal haulage, horse-drawn trucks
are used. The bog must first be sufficisently dralined to
support the weight of the loaded truck.

The tractor has become a very useful end, in-
deed, essential piece of equlpment for transportaetion over
peat bogs. The 0ld method of transportation over fixed
rails (Plate XIII) caused loss of time and added to labour
costs since it Involved constant pulling up and relaying of
track as the digging opoarations moved forward over the bog.
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There can be no question as to the desirability of using
caterpillar traction (Plate XIV). An sutomobile adapted to
caterplllar traction has been used successfully by one
Quebec operator, It has more spesd than the ordinary tract-
or for haulage over relatively great distance.

Shredding and Baling Factory.-Peat moss was
first manufactured in Fuebsc In 1936, a% the plant of
Insulation, Limited, Isle-Verte, Rividre-du-Loup county.
Since then, ten large plants and five of smaller size have
been erected in the Province. In addition to the deposits
in actlve production, a number of others are in wvarious
stages of development,

Following 1s a 1list of the principal operations,
with locatlion of the bog they work:

Allied Peat Moss,Limlted, Cacouna, Riviére-du-Loup
county

Bourque, Clovis, St-Marcedes-Carriéres, Portneuf
county

Fxcel Peat,Limited, Ile-aux-Coudres, Charlevolx
county

Lambert, F.X., Riviére-Nuelle, Kamouraska county

La Tourbiédre St-Fabien Incorporée, St-Fabien,
Rimouskl county

Maple Leaf Company, St-Antonin, Riviére-du-Loup
county

Murphy, Patrick, St-Lambert, Lévlis county

Perfect Peat Products Compeny, Riviére-du-Loup,
Rividre-du-Loup county

Premier Peat Moss, Limited, Isle~Verte, Riviére-
du-Loup county

Quebec Peat Moss Company, St-Bonaventure, Yamaska
county

Reld, Henri, St-Anaclet, Rimouskl county

Roy, Louls, St-Ulric, Matane county

Roy, Roméo, St-Ulric, Matane county

Saguenay Peat Moss, Limited, Bagotville, Chicoutimi
county

Senneterre Peat Moss Mines, Limited, Senneterre,
Abitibl county

Trump Peat Moss, Limited, Riviére-du-Loup, Riviére-
du-Loup county

Waterville Moss & Peat Mines, Waterville, Compton
county

The equipment of a factory conslsts of the fol-
lowing units:

One shredder, with mechanical feeder

One Bucket elevator or pneumatie conveyor

One screaening unit, either rotary or
shaking

Two or more baling presses

The following brief descriptions of twe modern
Quebec plants will serve to illustrate the manufacturing
processes.

Excel Peat, Limited, started production in 1943,
using peat from the Isle-aux-Coudres bog, located on an
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island in the St-Lawrence river, sixty miles below Quebes
¢lty., Diagrammatic plans and elevations of the factory are
shown in Figure 3. The alr-dried peat blocks are transport-
ed to the factory on cars hauled by a tractor, and are
dumped into a hopper. From the hopper, they are conveyed

by a feeder, driven by chaln and sprockast, to the top of a
shredder, into which they are discharged. In this machine,
the blocks are broken up and the peat emerges as light,
shredded material. A bucket elevator, fitted wlth sheet
metal containers or cups, 30 inches wide and 8 inches deep,
carries this to a shaking screen at the top of the building.,
The screen 1s & wooden frame, 5 feet wide by 20 feet long,
covered with wire cloth. It is set with an inelination
toward the discharge end and is mounted on flexible supports.
The products are separated on the screen: (1) materlial up
to 2-inch, suitable for horticultural purposes; (2) medium
coarse, for use as poultry litter; and (3) coarse, up to

3 inches, for use as stable bedding. From the screen, the*
material is dropped through a wooden chute and is pressed
into bales by hand-presses, bullt locally. The finished
products ars packed in boxes made of thin wood and bound
with wire, or in cardboard boxes,

Canada Peat, Limited, uses a suction process
for transportation and classification of the shredded peat.
The material discharged from the shredder, which has a
capacity for hauling 160 pounds of air-dried peat moss pér
minute, is drawn through the pipehood of & suction fan into
a8 collector, where coarse material 1s dropped and passes
through the discharge pipe into a rotary hexagonal screen;
it is then classifled and falls through chutes to the presses.
The short fibres and dust escape through the tcp of the
collector to be blown by the fan into a cyclone collector.
The latter effects a separation of the very short fibres and
the dust. The plant 1s equipped with two electric presses,
each wlith a capacity to produce 250 bales per day of 8 hours.
The bales are 20 in. by 20 in. by 40 in. long and contaln
about 20 bushels of loocse peat. The plant 1s electrically
operated and most of the machines have their own individual
motor,

Detailas of Factory Fquipment.-In the manu-
facturse of fibrous peat products, the desintegration of the
alr-dried peat blocks 1s effected by a shredder. On account
of the excessive production of fine material, the single-
roll machine, provided with numerocus teeth fixed on the roll-
er in obligue lines or screw-wise and rolling against a fixed
plate provided wilth counter-teeth, is not used in the newer
factorles. The shredder constructed of two rolls i1s appa-
rently the most satisfactory machine for fiberizing. These
two rolls, made in ring sections, elther of cast iron or
cast steel, are equipped with teeth. They revolve at dif-
ferent speeds in opposite directlions. Rolls made of saw-
blades separated from one another by intervening rings are
also used. These are usuvally made in local foundries, By
means of adjusting bolts and nuts on the bearing of the slow-
er running roll, the distance batween the rolls can be
regulated for production, as desired, of coarse, medium, or
fine litter {(PFlgure 5). This 1s important since, if 1t were
not possible to regulate the fingness of the products, the
manufacture might aceumulate large stocks of grades that were
not immediately marketable, In the fall, for example, the
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demand is chlefly for peat litter of a granulation between
4 inch and 3 inches, and, by suitably adjusting the distance
between the rolls, it is possible to obtain a product con=-
taining from 70 to 80 per cent af such material. Similarly
in the spring, when finely granulated peat 1s in demand, the
rolls can be adjusted to yield a product containing 60 to

€5 per cent fine material, To complete the reduction of

the coarse material, a secondary grinder is needed.

A shredder of lighter construction, consisting _
of two cylinders with shredding teeth Inserted in the shell
revolving at different speed and rotating in opposite di-
rectlon, 1s used by small producers. This machine, which
costs much leas than rolls, is similar to the ahredder used
on the fearm,

After shredding, the material passes to a screen,
which makes, usually, three products: fine, medium, and
coarse. Fibrlzed peat being light and bulky, 1t has been
found unsatisfactory to have the materlal passing through the
screen fall into bins, as it plles up unto arched heaps and
does not run readily, even 1f the partitlons between the bins
are metal llined. Instead of bins, therefore, chutes or fun-
nels are provided and the material falls down these directly
to presses. By means of an arrangement of fly valves at the
tops of the chutes, each grade of materlal 1s made to fall
into a separate prass,

In most modern plants, a rotating hexagonal
screen has displaced the vibrating screen for separsting the
shredded peat into grades. It 1s of large diemeter, from 6
to 8 feet, varying in length from 12 to 18 féet, and the
panels, which are removable, are covered with wire screen
with 1-5/8-inch and 3/8-inch openings, As regards both par-
formance and costs, it has bsen found that thls type of
screen 1as superior to the vibrating scresan. It makes three
products, the oversize used for stable litter, the medium
for poultry litter and the fine, for horticultural uses.
These go to separate presses,

The presses used for hHaling are vertlcal, elther
of the up-stroke or down-stroke type, and they are operated
manually or by motor power. They open front and back, which
pemits covering and tying the bale while under full com-
presslon, The shredded, flbrous peat 1s reduced to one-third
of 1ts original volume. While in the press, the bale ia
covered with a wrapping of burlap, paper, or veneer, and
secured with 6 to 10 slats of wood and bound with iron wire.
In the Quebec plants, the peat 1s usually packed in light-
woight wooden boxes or In paper containers,

Marketing, Value, and Production Cost.-The sale
unit for flbrous agricultural peat Is the bale, which con-
tains 12 cubic feet or 20 bushels of loose materlial. The
molsture content ranges from 20 to 35 per cent and the aver-
age welght 1s 120 to 160 pounds. Half-bales, whilch contain
5 to 6 cubic feet of material and welgh 60 to BO pounds,
are also marketed,

As will be noted, the bale, as marketed todsay,
is not closely standardized iIn weight, size, or peat content.
This should be remedied, not only for statlistical purposes
but because, for efficient marketing in a competitive and
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largely forelgn market, standardization is imperative. Tm-
phasis must be placed also on standard of quallty. It 1s
important that producers and dealers who do their own mar-
keting devote time and study to what the market demands in
order to keep the industry on a sound and expandlng basis,
The attached specifications (see page 32) set up by the U,S,
Procurement Divisinn of the Treasury Department to meet the
steadily increasing demands of the U.S. federal agencles
and the well-established dealers, are concerned with a des-
criptlion of the characteristics of the type of peat to be
procured. Our producers should famlliarize themselves with
these specifications, since, at present, nlne-tenths of our
output is sold for consumption in the United States,

Before the war, both Cenada and the Unilted
States were largely dependent on imports from Germany, Hol-
land, Demmark, and Norway for thils commodity. The strong
position of the German and Swedish interests made 1t dif-
ficult for Canadian sources of supply to start producing
and enter in competition, although the demand for agricul-
tural peat was steadlly growing in the United States,

With regard to the possibilities of expanding
Canada's peat 1industry, H.A. Leverlin, in a publicatlion issu-
ed by the Federal Bureau of Mines, writes as follows:

"A certain demand for peat moss exists in Canada
and 1s increasing, but a much wider market could be develop-
ed once the publle 1s sducated to 1ts many uses and the be-
neficial results to be derived therefrom., As a parallel
case, Sweden may be cited, which has developsd a very large
peat moss industry with a yearly production of somewhat over
four miilion bales. Industrially, Sweden and Canada are
comparable because the industries of both countries are
based mainly on the same natural resources, water powser,
forest products, and mlinerals, supportsed by agriculture on
a large scale. Sweden's population 1s somewhat more than
half that of Canada's, yet, of her production of peat moss
of cver four million bales, she exported only 600,000 bales;
the large remalnder was absorbed for home consumption. With
Canada's vastly greater output of industriel and agricul-
tural products and the potential markst for export to the
United States, there would appsar to be no limit in sight
for the expansion of the Canadian peat moss industry for
many years to come. Even to maintain the seme output of
peat moss as Sweden, four million bales per annum, would
mean forty plants, each of 100,000 bales capacity, employing
8,000 to 9,000 workers for elght months 1n the year. Of
these, an apprsclable numbsr of men would have employment
all the year round in the baling factory and on the field
for the transportation of the dried pest sods to the baling
plant. Labour 1n a peat moss plant 1s employsd for an ap-
preciably longer tlme than in most seasonal labour, Further-
more, a peat moss factory 1s self-contalned, and all sequip-
ment and machinery can be obtained from Canadlan machine
shops and bullding trade",

During 1945, the market price per bale of peat,
as pald to producers by brokers and wholesale dealsrs,
aversged $1.40, f.o.b. shipping points. Production costs
per bale are estimated to be as follows, based on a normal
production:
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Excavating (cutting blocks) tiiieessecacsserere., $0.25
Stacking and storing or drying on racks ......... 0,12
Loading and transportation of peat blocks

to the faCtOrY tevietieesvervvtorssnsonansses 0,05
Shredding and baling ....sevesecereccscnsessnsses 0.08
Contalner . ciiieecrersssctosssssosscsssssasnveaes 035
General expensas and repalrs ...eeceeecsacessece. 0,04
Depreclation, interest, administration .......... 0.12

$0.99
Labour 1s the largest cost 1tem. Wages paid to
workmen employed in the Industry are governed by an ordinan-

ce of the Minimum Wage Commisslon, which fixes a minimum
rate of wage depending on the classification of the work.

RECLAMATION OF PEAT LANDS FOR AGRICULTURAL USE

Although somewhat outside the scope of this re-
port, refarence may be made here to the reclamation of peat
lands for agrlcultural use, a matter that has not yet re-
celved much attention in the Province. It 1s true that ex-
tensive drainage operations have been carried out on some
of the large peat areams, but these have not been reclaimed
by any sultable treatment to convert them into valuable
productive crop areas. Such reclamation is a highly speclal-
ized undertaking, requiring expert knowledge of the nature
of peat solls, lack of which has on many occasions led to
disappointment and fallure.

For the present, reclamation of the marginal por-
tionas of peat deposits is recommended rather than the high-
cost dralnage nf large peat areas. These marginal portions
conslst usually of decomposed peat, they have a high content
of mineral matter, and the ground water generally contains
soluble mineral salts of value to growling crops. - Peat mat-
erlal of this type 1s not sultable for the production of
litter or fuel and should therefore be considered with spe-
clal regard to its possible agricultural development.

The practice of reclaiming bog land for cultiva-
tion by setting fires should be discontinued. During a dry
season, fires which get beyond control often overrun large
areas of the bog and destroy a natural resource which, other-
wise, might have been of axtrame value.

The acidity of peat s0lls makes them especially
valuable for cranberry culture and the ralsing of blueber-
rles. For some years past there has been a small output of
cranberries from a plantation farm in Villeroy, Lotbinldre
county. There seems to be opportunity for the expansion of
this culturs.

INDUSTRIAL UTILIZATION NOF PEAT

Peat Fuel Industry.-Hand-cutting of peat has
been practised 1n the Province of Quebec for many yedrs by
local resldents digging thelr own fuel supply. Plate XV
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shows peat fuel made by this method at St-Isidore. This
form of peat fuel 1s scarcely sultable for the outside
market on account of its weak cohesion, low calorific value,
and high absortive powsr after drylng.

For over a generation, numerous attempts have
bean made to produce peat fuel In the Province on an indus-
trial scale. A great variety of methods have been tried and
have proved commercially unsuccessful, The last venture was
near St-Hyacinthe, where a plant with a capacity of 240 tons
8 day was erected for the manufacture of peat fuel by the .
hydro-peat process. The high cost of the equipment, and the
sales resistance encountered in Introducing the new prcduct,
obliged the Company to discontinue operation in 1935.

Lately, British interests have been negotisting
with the Federal and Frovinclal govermments to obtain sub-
sidies for the establishment In Canada of & factory for the
production of pressed, briquetted peat as a domestic fuel,
using the Peco-Gram process. The cost of such a factory
having an estimated capacity of 50,000 tons a year was to be
approximately one million dollars. )

The "Quebec Type" Peat-Forming Machine

In view of the difficulties lncldental to the
large-scale manufacture of peat fuel, the Quebec Department
of Mines, in 1942, commenced investigatlons which resulted
In the development of a peat-forming machine of simple con-
struction and requiring a minimun of equipment. Rarly in
1943, expecting a shortage of wood-fuel, the Fmergency Coal
Production Board announced that financial assistance might
be made available to small enterprlses for the production
of peat fuel, provided a local market was exlsting within a
reasonable distance of the bog. To encourage this develop-
ment, the government loaned the peat-forming machine to peat
operators,

The design of the "Quebec-type" peat-forming
machlne, developed by the wrlter was governed largely by
that of a simllar machine in successful use in Furope and
described in the "Handbook on the Winning and Utilization
of Peat", by A. Hausding. The component parts, such as
knives, forming pleces, and cutting contrivences, on the
nature of which the output of the machine depends, both in
quantity and in quality, are fully described in Section V of
that Handbook.

Briefly, the machine consists of two screw con-
veyors of split-pattern intermeshing worms, one right-handed
and the other left-handed, 12 inches in diameter and 40
inches long, enclcsed In a cast iron shell provided with a
feeding hopper at one end and a delivery spout (mouthplece)
at the other (Figure 6). This unit 1s mounted on a wooden
frame and driven by a stationary engine or is installed on
the chassis of an automobile that has been stripped down to
the framework behind the front seat. In the latter casn,
which is the installatlon generally in use, a wooden pulley
is keyed on the extension of the motor shaft. The powsr 1is
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transmitted by belt-drive to line-shafting installed at the
slde of the frame above the running board, Chain-and-
sprocket drive transmits the power from the line-shaft to
the macerator and elevator gear. Hinged to the hopper is

a light chailn-feed conveyor, 12 feet long, which can be
ralsed or lowered into the excavation as desired., The deliv-
ery spout consists of a triple forming piece, 3 in. by 3 in,
It 1s divided into separate sections by knife-like inter-
medlate walls, which are fixed on a rotating spindle and

can be tilted out through slits in the upper wall (Plate
xVI). In operation, therefore, three parallel streams of
pest pulp, in cross-section 3 in. by 3 in. and half an inch
apart, are extruded and received on wooded pallets made of
laths, 3 feet long and 1 foot wlde. These pallets are sup-
ported on a light statlonary conveyor made up of wooden
rollers, 3 inches in dlameter and 12 inches long, spaced

10 inches apart, and held together in a frame. An automsatiec
sod-cutter stands over & small chaln-conveyor, € feet in
length, which is attached to the end of the roller way. The
peat bands emerging from the mouthpleces are cut into pleces
of the deslired length by the rotating knife, which is set in
motion by the forward movement of the peat band.

In actual operation, the peat is excavated by
hand, using elther a shovel or fork, according to the nature
of the material, and shovelled on to the conveyor, which
carried it to the hopper of the machins. After passing
through the machine, the macerated peat is extruded on to
wooden pallets, as already mentioned. These pallets are
then carrled away by hand and either bullt up into racks or
transported to the drying area by means which wlll be des-
cribed later. When the peat within shovelling distance of
the machine has all been sxcavated, the countershaft drive
is dlsconnected and the machine put in gear and driven under
its own power to the next working position, where the macer-
ator 1s again connected up and operations resumed.

Drying Boards.-The drying board on which the 1lssu-
ing peat bands are recelved 1s made of nine laths, 36 to 39
inches long. Three laths are used for the framework, to
which the other six are fixed with l-inch nails, In oper-.
ation, the first drying board is pushed underneath the macer-
ator from the side, until the 1lssulng peat bands begin to
rest on it. DBefore the end of one board reaches the mouth-
pleces, the workman places a second board immedlately behind
it and pushes the new board untll it 1s caught and dragged
forward by the peat bands,

Methods Adopted for Carrylng Out Operations,.-Al-
though the devising of a cheap and rapid mode of transporting
the pulped peat to the drying area, and the fuel to storage
or point of shipment, may at flrst appear a simple matter,
it is really a difficult one. Inefficlent methods of handl-
ing the raw and menufactured peat, and of picking 1t up and
transporting it from the drying fleld, may easily ruin an
otherwise proflitable operation. The problems involved in
selecting proper equipment for these operations vary a good
deal with the characteristics of the bog, local rates of
wages, locallty, etc. For this reason, it was left to the
initiative of the operators themselves to use such contri-
vances as they might find satisfactory.
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Actually, four different methods have been used
or experimented with by Quebec operators for handling the
peat after cutting:

(1) Drying on wooden boards stacked in racks

(2) Drying on boards carried by hand and set on
surface of bog

(3) Same as (2), but boards transported by tractor

(4) Drying on surface of the bog by using a chain
conveyor for carrying the boards to the drying
area

Method No.l.~As a result of the first year's experience with
the peat-forming machlne, it would appear that method No.l
is uneconamic in both capital expenditure and labour cost.
In this method, which was adopted by a few operators, drying
boards loaded with the pulped peat are carrled by hand to
racks, on which they are stacked in tiers of ten. The racks
are moved forward over the bog as the machline advances, so
the loaded boards do not have to be carried far, It was
found, however, that two men were required just for handling
the boards. Another serlous disadvantage was that the mould-
ed peat sods were slow in drylng when two or more rows of
stacks were bullt up adjacent to one another.

Working with thls system, the labour requirement
was two men digging peat, one feedlng the drylng boards to
the machine, two carryling the drylng boards to racks, two
building up the racks, and one genseral helper, or & total
of 8 men.

Calculations at ons plant at the end of the season
indicated that operating costs amounted to approximately
$8.00 a ton. The high cost was in part due to the frequent
breaking down of the automoblle engine - an old one - used
for power.

Method No.2.-In this method, the locaded boards are taken from
the peat machine, carried by hand, and deposited in rows on
the surface nearby. To serve one machine during the season
12,000 to 15,000 drying boards are required.

This system has the advantage of requiring a
minimum of equipment and only unskillad laebour. For experi-
mental work and initial development of a bog, it proved
superior to any of the other methods. Using a psat machine
wlth a capacity of one ton of air-drled peat per hour and
drying boards 3 feet square, the number of boards required
per hour 1s 300, which, spread on the surface, occupy an ares
of 900 square feet. The main problem was to find a method
of spreading these boards with as short a carrying distance
as possible. This was effected by moving the peat machine
about 15 feet ahead esvery twenty minutes. The machine can
be moved easlly over the bog on two-inch planks placed under
the wheels.

The pulped peat cakes have to remaln on the dry-
Ing boards for three or four days in good weather before they
are sufficlently stiff to be turned over, and they are not
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removed from the boards until they are qulte dry and ready
to harvest - hence the very large number of boards required
for the aseason's operation.

The labour required for attending the machine 1s
two men for shovelling peat, ons 1n charge of the drying
boards, and three for spreading the boards on the surface of
the bog, a total of six men. The estimated production cost,
based on work for a period of 30 days, was $6.50 a ton.

Method No,3.-This was found to be the most efficient method
for commercial productlion on a small scale. It was adopted
by one producer, who used a caterpillar tractor for spread-
ing and harvesting the peat. The drylng boards, loaded with
pulped peat, were carried over the bog surface on a sled,

5 feet wide by 20 feet long, on which a trestle was built,
accommodating 100 drying boards. The tractor hauled the
loaded sleds to the drying field and later in the .season
heuled emptles for picking up the dry fuel and conveying it
to storage (Plates XVIT and XVIII).

Working with one psesat machine, the production
cost based on operations in 1945, is estimated at $5.00 a
ton.

The tractor used in this operatlon, a 30 h,.p.
International, hauls a traln of two or three loaded aleds at
a time and makes the round trip between the peat machine and
drying ground in 5 to 8 minutes. It could take care of the
output of three peat machlnes. With this method of working,
the peat machline 1s mounted on sklds and provided with a
10 h.p. statlionary engilne as a source of power,

Method No.4.-In order to minimize as much as possible the
manual labour involved in handling the output from the peat
machine, one producer used a chaln conveyor 120 feet long,
made in detachable 20-foot sections 30 that it could be moved
easlly over the bog. It was connected with, and operated
by, the peat-machine motor. As this conveyor was in opers-
tion for only a short perlod, late in the season, it is not
possible to express a final opinlon as to 1lts possible
merits. Much would depend on the speed with which 1t can

be adjusted and moved over the surface of the bog. Also,

1t is doubtful if this type of equipment would be efficient
for conveying the fuel from the dryilng field to the point of
storage.

Conclusions.-The most important item in the consideration of
any method of producing peat fuel 1s the unit cost of such
fuel delivered and ready for consumption. O0bviously, the
production cost will be lower for a large-scale than for a
smaell-scale operation, as the large producer can afford to
employ every mechanical material-handling device that can be
advantageously adapted to the recovery of peat, and the most
modern and efficlant squipment for moving and handling large
quantities of material. Conversely, 1t is equally true that,
unless the operation i1s on a moderately large scale, the
investment in such special equipment 1s uneconomic and-not
justiflied., The present position 1is that peat fuel, being a
new and untried fuel so far as Quebec 1s concerned, has a
rather limited market. Untll the demand arlses for larger
output, no large-scale operation ls economically possible.
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It was hoped that the experimental work carried
out in 1943 ‘with the pest-forming machine would lead to the
establishment of a successful, though of necessity small-
scale, peat-fuel industry for domestle purposes. However,
production declined in 1944, due chiefly to the shortage of
labour and to the fact that the production of other peat
products was more profitable for the operators.

One of the great difficulties in widening ‘the
market for alr-dried peat fuel for domestic purposes 1s that
in Quebec, as already mentioned, and in Canada generally,
peat 1s an almost unknown and untried fuel. Without reason-
able assurance that their output can be marketed, producers
naturally will not risk building up supplies of pseat fuel
by operating in the sarly part of the season, when drying
conditions are most favourable, As far as can be judged,
the probability is that air-dried peat fuel will not be ex-
tensively produced in this country so long as an abundant
supply of wood can be had in normal tlmes for the cutting.
The manufacture of a denser peat fuel product which would
be easier and less bulky to handle would doubtless assist in
encouraging the use of peat as a household fuel. It 1s known
that the addition of various coagulants during the macerat-
ing operation improves the fuel product, rendering 1t denser,
harder, and coal-like in appearance. C.W. Davis, attached
to the Natlonal Research Council, Ottawa, has recently in-
vestligated the effect on the drying qualities of wet peat
produced by a mild chemlcal treatment, during maceration,
with a solution containing either 1 per cent NH40H (ammonile)
or 2 per cent NagC03.H20 (washing soda) with or without 3 per
cent ferrous sulphate on the drlied welght of peat material,
This treatment ylelds a rather denser, and also stronger
product than does raw peat pulp. Plate XIX shows the relat-
ive slzes of, from left to right, wet moulded peat, dried
raw peat, and dried chemically-treated peat,

The results of tests carrlied out at the fuel-
testing station of the Mines Branch, Department of Minss,
Ottawa, show that peat with a 20 per cent moisture content
1s & good fuel, can be handled readily, burna with a long
flame, ylelds 1ittle ash, and does not clinker. Owing to-
its low ash content, it can be used in certain types of blast
furnace as a reducling agent, In place of coke or coal., As
may be seen from the figures given In the accompanyling table
(page 29), peat, when properly used, has a fuel value of
about $9.00 a ton when compared with hardwood or coal, where-
as 1ts market price is only $8.00 a ton.

Utllization of Peat Fuel for Production

of Power, Charcoal, and Verious By-Products

Peat fuel can be used satisfactorily and economic-
ally (1) for generating steam power, by burning under boilers
in speclially designed furnaces 1n which the combustion
chambers have large, step grates to accommodate the blocks of
fuel peat; (2) for production of charcoal and a variety of
gaseous and other products by carbonizatlon; and for produc-
tion of producer-gas with or without the recovery of by-
products such as light oils, tar, and ammonia. The products
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of carbonization comprise various condensable gases, wax and
bltumens, charcoal, and crude alcohel, acetic acld, acetone,
ammonia, and other compounds. At low temperaturses, charcoal
1s the mein product; at high temperatures, gases may egqual
or exceed charcoal in importance.

An alternative to the burning of peat under steam
bollers, for generation of electric energy in turbo-generat-
ors, 1s to have the combustion take place in a gas producer
and use the gas generated in a gas engine or in a gas-fired
steam boiler, which in turn works a turbo-generator,

In Europe, large quantities of fuel peat are .
produced and consumed every year. In Germany particularly,
several large electric power plants are conveniently situat-
ed on peat deposits to take advantage of the fuel peat avail-
able In the adjacent areas.

The use of peat for 1ndustrial purposes has prob-
ably been developed on a larger scale in Russla than 1n any
other country. " Notably, in one process, they have converted
the water, the big liablility of the peat bogs, into an asset
by designing a peat-fired gas generator which produces a gas-
eous fuel product that 1s partly producer gas and partly
water-gas. In several large plants, thls gas is burned to
generate steam, The Russlan practice and operatlions are
worthy of most careful study and conslideration by Quebec
producers.,

OTHER INDUSTRIAL USES OF PEAT

Heat Insulatlon and Sound-Proofing.-In Quebec,
peat moss 1s used locally in the building trade as an insul-
ating materlal and for sound-proofing. While not fireproof,
it does not easily ignite and, by impregnation with certain
chemicals, it can be made resistant to water and to fire.

Wallboard.-An Interestling possibillty now being
investigated in the laboratory of the Quebec Department of
Mines is the utilization of peat for meking a speclal type
of wallboard. BExperiments have shown that by submitting a
mixture of peat and ground mice to heat and pressure, a
resin-banded material 1s obtalned which 1s both waterproof
and fireproof. 'Low-moor' peats of the reed and sedge types
are the most effectlive for this purpose as they conslst
largely of lignin-like complexes, the material employed by
nature to cement the indivlidual fibres together in wood,

Filler.-Peat has been used, or 1ts use has been
suggested, in the production of a great varlety of materlals
in which it 1s present chiefly as a flller, as In linoleum,
paper, and wallboard.

Products Obtained by Chemlcel Treatment.-Chemical
research has shown or indlcated that peat can be converted
Into a variety of industrisl products, and investigations to
that end were commenced some time ago In the laboratories of
the Natlional Research Council, in Ottawa., Peat consists of
organic complexes including fats and waxes, cellulose and
hemi-cellulose, lignins and thelr derivatives, and a varlety
of other carbohydrates. Several processes have been worked
out and patented for converting the cellulose into suger from
this producing slcohol.




TABLE I.-Comparison or Coal, Wood, and Peat as Sources of Domastic Fuel

Calorific Power* Price
Measur- Welght Storage
ing Unit Bulk |ET ¥ TRelative Measuring Fer Per
Per 1b. Value Unit Ton B.t.u.
Pennsylvanisa ]
anthracite .. 1 ton {2,000 1b4 37 p.cd§ 12,900 1,808 ($16.50 per ton |[$16.50 }0.00127
Average hard-
wood dried to
25% moisture. 1 cord|4,000 1bJ128 p.c 6,500 956 17.40 per cordl|$ 8.70 [0.00134
Peat fuel alr
dried to 25%
molsture .... 1 ton {2,000 1byd 62 p.cy 6,800 1,000 8.00 per ton |$ 8.00 [0,00118

®The gross heating value glven sbove is for standard fuels on the market.

The price set by the War Prices and Trade Board for hardwood 1s $17.40 in Quebec
city for a cord of 128 cubic feet (4 x 4 x 8 feet) cut in foot length and split.
of peat fuel would be equal in heating value to a little more than a cord of wood.

Two tons

-68—
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APPENDIX A
TREASURY DEPARTMENT
PROCUREMENT DIVISION

SPECIFICATION FOR PEAT

-(Moss, Reed, and Sedge)

A.-APPLICABLE SPECIFICATIONS

A-1l.-There are no other specifications applicable to this
specification.

B.-TYPES AND_CLASSES

B-l.-Peat shall be furnlshed in the following types and
classes, as specified in the Invitation for bids:

Type I. Moss peat (See note H-2)
Class A, Horticultural grade (fine shreds)

Class B. Poultry litter (medium shreds)
Class C. Stable bedding (coarse shreds)

Type II. Reed much or sedge muck
Type III. Reed peat or sedge peat
Class A. Acid grade
Class B. Nearly neutral grade
C.-MATERIAL

C-1l,-See detall requirements.

D.-GENERAL REQUIREMENTS

D-1.-See detall requirements.

E.~-DETAIL- REQUIREMENTS

g:l.-T¥§e l. - Moss peat shall be the poorly decomposed
brous or cellular) stems and leaves of any of
seversl specles of Sphagnum mosses. Its texture may
vary from porous-fibrous to spongy-fibrous, and it
shall be elither crumbly or compact but falrly elastilc
and substantially homogeneous. It shall be free
from decomposed colloldal residue, wood, sulphur,
and iron, and shall be brown in colour, tinted grey,
yellow, or red.

F-la.,-Acidity.- The PH walue shall be not less than 3.5
and not greater than 5.5.

E-lb,~Moisture content.- Peat shall be furnished in air-
dry conditlon, and shall contain not more than 35 per
cent molsture, by welght,
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‘E-lc.-Water-Holding Capacity.- Shall be not less than
1,100 per cent, by welight, on an oven-dry basis.

NOTE.-Where the highest grade of moss peat (type 1)
is not required, the purchaser may find satisfactory
a grade containing up to 2 per cent of forelgn
matter, such as twigs and cotton grass. In thils
event, 1t should be so specified in the invitation
for bids.

E-1d.~-Coarseness Classification of Shreds.-Peat shall be
furnlshed In three classes of coarseness, as specifl-
ed in the invitation for blds.

F-1d(1l).~Class A. (Horticultural Grade).- Shall be finely
shredded materlal, sultable for horticultural purpos-
es. Particles shall vary in size from dust up to
the size of wheat bran.

E-134(2).-Class B, (Poultry Litter).- Shall be medium
shredded, sultable for use as poultry litter. It
shall be coarser than Class A and lumpy. Individual
pleces may be as large as walnuts.

E-1d(3).-Class C. (Stable Bedding).- Shall be coarsely
shredded, suitable for use as stable bedding. It
shall be coarser than classes A and B and may contain
larger lumps,

E-2.-Type II.-Reed muck or sedge muck shall be filnely
divided plant débris in a fairly advanced state of
decomposition (peat humus)., It shall be furnished
in granular form, of uniform compositlon and size,
free from hard lumps. It shall be low in wood,
sulphur, and iron content, and shall be dark brown
to black in colour.

E-2a,-Acidity.~ The PH value shall be not less than 5.0
and not more than 7.5.

E-2b,-Molsture Content.- 3hall be not more than 55 per
cent, by welght.

E~2¢c.~Water-Holding Capacity.~ Shall be not less than 100
per cent, by welght, on an oven-dry basis.

E-2d.-Ash.- Shall be not more than 15 per cent.

E~3.-Type III.~ Reed peat or sedge peat shall be the
moderately decomposed stems and roots or rushss,
coarse grasses, sedges, reeds, canes, and similapr
plants, It shall be coarse or finely fibrous, and
brom in colour. It shall be low in wood, decomposed
colloidal residuse, sulphur, and iron content. It
shall have either a definitely acid reaction (Class
A) or be slightly acid to slightly alkeline (Class B),
as specified in the invitation for bids.

E-3a.-Acidity:
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E-3a(1).-Class A.~ Shall have a PH value not lower than
4.5 and not greater than 5.5.

F~=3a(2).-Class B.- Shall have a PH value not lower than
5.5 and not greater than 7.6.

E=-3b.,~Moisture Content.- Shall be not more than 50 per
cent by welght.

E-3¢.-Water-Holding Cepaclity.- Sheall be nov less than 350
per cent, by welght, on an oven-dry basis,

E-3d.~Ash.~ Shall be not more than 10 per cent.
F.-METHODS OF SAMPLING, INSPECTION, AND TEST

F-1l.-Sampling.- A representative composite semple shall
e taken from each dellvery, sealed in & glass con-
tainer, and aubmitted to the laboratory for test.
The test specimens shall be taken from the interior
for the packages sampled.

F-2.-Tests:

F-2a,-Molsture Content (see also note H-2),-Place & 5~
to 1l0-grem sample In a tared covered vessel and welgh
to the nearsst millligram. Record. Remove the cover
and heat the vessel and contents at 105° to 110°C.
to constant welght. Before each weighting, cool the
veasel and contents in a desiccator. Compute the
per cent of moisture, based on the oven-dry welght,
(Note: This oven-dried material may be used for the
ash determination).

F-2b,~Ash.~ Carefully ignite at dull red heat to constant
welght eilther the dried material used in the deter-
mination of moisture content or a new weighed sample
of approximately § grams of oven-dry material, Compute
the per cent of ash, based on the oven-dry welght,

F-2c.~Acidity.- Determine the PH value by any convenlent
approved method for determining hydrogenation on con-
centration. In preparing the solution for this test
use distilled water and sample epproximately In the
ratic of 4 to 1, respectively, by weight, permitting
the material to soak for 30 minutes at a tefiperature
of 20° to 30°C, Determine the PH value at approxim-
ately 25°C.

FP-2d.-Water-Holding Capacity.-Place an unweighed sample
of 20 to 50 grams, taken from the centre of the com-
posite sample, in a tared covered contalner having
8 wire screen bottom of approximately 25 meshes to
the linear inch. Immerse in water at room temper-
ature (20° to 30°C) for 18 to 24 hours. Remove the
container with sample from the water and allow to
drain for 1 hour while supported on glass rods under
& bell-jar, Carefully wipe the excess water from the
outside of the container and weight. Heat in an oven
at 105° to 110°C. to constant weight; before welghing,
cool the container and contents in a desiccator. From




- 35 =

the difference in weight betwsen the saturated
sample and the oven-dry sample, compute the per

cent of absnrbed water, based on the oven-dry
weight., (Cautlon:; It is important that the sample
shall not have been subjected to partial prelimin-
ary drying, as dried or partially drled peat or
muck may not re-absorb water to its original absorb-
ing capacity).

F-2¢.-The purchaser reserves the right to meke any addi-
tional tests to determine compliance with this spe-~
cification.

G.-PACKAGING, PACKING, AND MARKING FOR SHIPMENT

G-1l.~Packaging.- Unless otherwise specified, commercial
packages are acceptable under this speciflcation.

G-2.-Pack1n§.- Unless otherwise specified, the asubject

commodity shall be delivered in standard commercial
containers, so constructed as to insure acceptance
by common or other carrlers, for safe transportation,
at the lowest rate, to the point of delivery.

G-3.-Marking:

G-3a.-I83ue Packages.- Unless otherwise spacifled, each
package shall be marked with the name of the manu-~
facturer.

G-3b,.~Shipping Containers.- Unless otherwise specifileqd,
shipping contalners shall be marked with the name
of the materlal end the quantity contained therein,
as defined by the contract or order under which the
shipment 18 made, the name of thes contractor, and
the number of the contract or order.

H.~-NOTES

H-1l.~ Purchasers should exercise any desired options offer-
ed herein, and should specify the types and classes
required.

H-2.~ Type I, moss peat, 1s generally designated by the
trade as "peat mosa .

H-3.~The various types of peat specified herein commonly
have a water~-absorbing capacity greatly in excess of
the minimum specified. The following limits are
characterlstlc of the respective types:

Moss peat .e...vcveeese 1,100 to 2,000 par cent
Reed muck or sedge muck 100 to 350 per cent
Reed peat or sedge peat 360 to 800 per cent

H~4.-Peat having a higher moilsture-content than 1s permit-
ted by this specification, but otherwise, meeting
specification requirements, may be considered accept-
able by the inspector at an appropriate deduction
from contract price.
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H-5.-1t is believed that this specification adequately

T describes the characteristics necessary to secure
the desired material, and that normally no samples
wlll be necessary prior to award to determine com-
pliance with the specificatlion. If for any partl-
cular purpose samples are desired, they should be
specifically asked for in the invitation for bids,
and the particular purpose to be served by the bld
sample should be definitely stated, the specifica-
tion to apply in all other respects,

H-6,-Coples of this specificatlon may be obtained, withe
out cost, upon applicatlion to the Procurement
Division, Treasury Department, Washington, D.C.

NOTICE.-When Government drawings, speclficatlions, or other
ata are used for any purpose other than in connec-

tion with a definitely related Government procure-
ment operation, the United States Government thereby
Incurs no responslbllity nor any obligation whatso-
ever; and the fact that the Government may have
formulated, furnished, or in any way supplled, the
sald drawings, specifications, or other data, 1ls
not to be regarded by lmplication or otherwlse as in
any manner licenalng the holder or any other person
or corporation, or conveying any rights or permission
to manufacture, use, or sell any patented invention
that may in any way be related thereto.

Approved for the Director of Procurement
May 19, 1942

N.F,. HARRIMAN

Technical Assistant to the Director.
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APPENDIX B
LIST OF PEAT BOGS INVESTIGATED IN TH® PROVINCE OF QUEBEC

(See Map Wo0.3)

l.-Breakeyville Bog

Area: 950 acres
Fast half lots 394 to 416, Ste-Héldne parish, Breakey-

ville; east half lots 1 to 6, St-Augustin conec.,
St-Lambert parish, Lauzon; lots 515 to 524, and south
part lots 510 to 514, Bellaire conc., Bast, N.W. part
lots 435 to 445, central part lots 446 to 449, S.F.
part lots 450 to 454, Beauséjour conc., St-Jean Chry-
sostome parish, seigniory of Lauzon, Lévis county.

Geol. Surv. Can., Summ. Rept., Pt.D, 1922, (Pub.No.1983).
2.-Cacouna Bog

Area: 845 acres
Lots 185 to 228, range II, about 1,500 feet each side of
Intercolonial railway, St-Georges-de-Cacouna parish;
south part of lots 61 to 72, .rangs III, about 2,000
feat from the railway, St-Arséne parish, Leparc sei-
gniory, Temiscouata county.

"Investigation of the Peat Bogs of Canada", 1911-1912,
page 16, Geol. Surv,.,, Canads, Pub. No.1892,

3.-Conrobert Bog

Area: 2,000 acres

Two and & half miles east from Conrobert station, Cana=-
dian Pacific railway, approximately same distance to
Angeline station on Central Vermont rallroad line.
L'Ange Gardlen parish, Rouville county.

Mines Branch, Dept. of Mines, Canada, Map No,.463.
4.-Clair Bog

Area: 2,600 acres .

Lots 603 and 604, North Rividre Boyer conc., St-Charles-

Borromée parish, Livaudidre and Beaumont selgniories,
Bellschesse county.

Geol. Surv., Canada, Pub. No.1892,

6.- Farnham Bog

Area: 5,100 acres
Lots 410 to 426, 2nd double range of Murray North aide,
and lots 380 to 390, 2nd double range of Murray South
side, Ste-Briglde parish, Monnolr seigniory, Iberville
county. Lots 362 to 376, Rang du Lac conc., lots 351
to 361, des Woods range, lots 507 to 531, Onziédme conc.,
Ste-Sabine parish, Missisquol county.

Mines Branch, Dept. of Mines, Canada, Map No.462,
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6.-St-Blaise Bog

Area: 4,200 acres
Lot 243, S.W, conc., 2nd Grande Ligne, De Lery seigni-
ory, two miles southwest of Glrard station, St-RBlalse
end St-Valentin parishes, St-Jean county.

"Organic Solls of Southwestern Quebec". Dept. of Agri-
culture, Canada, 1936,

7.-Holton Bog

.Area: 6,181 acres
Lots 2 to 6, 3rd range of Clergé, lots ¥, F, and 1 to
3, 2nd range of Clergé, parish and township of Heming-
ford, Buntingdon county.

Lots 12 to 42, 53 to 88, and 96 to 99, ranges I, I1I,
and III of Willlamstown; lots 953, 954, 957 to 958,
and 1025 to 1029, Rulsseau Norton conc.; lots 1030
to 1125, and 1193 to 1215, ranges I, 11 and I1I of
Fdwardstown, St-Chrysostome parish, Chateauguay
county.

Lots 151 to 167, St-Michel parish; lots 490 to 501,
452 to 489, 387, 394 to 397, and 403 to 407, St-Patri-
ce parish, Neplerville county,

"Investigation of the Peat Bogs of Canada" 1913-14; Mines
Branch, Dept. of Mlnes, Canada, Map Wo.368.

8.-Ile-Verte Bog

Area; 800 acres
Lots 73 to 96, St-Jean-Baptliste de 1'Ile-Verte parish,
conc, I, selgniory of 1'Ile-Verte, Rilvidre-du-Loup
county.

Geol. Surv., Canada, Pub. No.1l894,

9.~Lanorale Bog

Area: 7,500 acres

Lots 540 to 555, and lots 5587 to 563; Riv, St-Joseph
conc. N.W.; N.¥W. and S.E. Rulsseau St-Joseph conc.
entirely; lots 660 to 667 Riv. du Petit Bols conc.;
lots 850 to 858, S.%. St-Henrl conc., N.W. 13t and
2nd conc, of St-Henrl entirely, St-Joseph de Lanorale
parish; lots 440 to 456, £ S, 457 to 459 and central
part 480 to 500, N.¥, du Point du Jour conc., Berthiler
county.

Lots £S. 97 to 106, S.W. Riv. L'Assomption conc.; N.W.
du lec Romer conc. entirely; W.T. % of N.W. %, Coteau
Jaune conc, entirely, less lots 228 to 247, 3 S.W.
all those lots 250, 251 and 3 S.7W. of part of lots
266 to 327, located to S.-F. of C.P.R. Bras Sud-Ouest
conc,; lots 379 to 386, St-Thomas parish, Joliette
county.

"Investigation of the Peat Bogs of Canada™ 1911-1912;
Mines Branch, Nept. of Mines, Canada, Map Yo.271,
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10.-Large Tea Fleld Bog

Area: 5,268 acres
Lots 9 to 17, range II; lots 9 to 34, range III;
lots 15 to 28, range IV; lots 18 to 20, range V;
occupying part of parishes of St-Anicet, Stae-Barbe
and Godmanchester, Godmanchester township, Hunt-
ingdon county.

"Investigation of the Peat Bogs of Canada" 1911-1912;
Mines Branch, Dept. of Mines, Map No0.269.

1l1.-L'Assomption Bog

Area: 1,565 acres
Lots 315 to 3524, 3rd conc., St-Paul L'Ermite parish;,
lots 16 to 28, St-Charles conc., L'Eplphanie parish;
5 N.W. lots 491 to 510, La Presqu'Ile conc. L'Assomp-
tion parjsh, L'Assomption county.
"Investigation of the Peat Bogs of Canada™ 1913-1914,
Mines Branch, Dept. of Mines, Canada, Map No.366.

12.-LeFParc Bog

Area: 614 acres
Lots 1004, 1006, 1008 and 1010, range II, municipality
of Rividre-du-Loup; lots 137 to 152 located to south
of Intercolonial railway, range II, Cacouna parish,
LeParc seigniory, Temiscouata county.

"Investigation of the Peat Bogs of Canada®™ 1911-1912;
Mines Branch, Dept. of Mines, Canada, Map No.275.

13.-Little Tea Fleld Bog

Area: 4,190 acres
Lots 8 to 34, range I; lots 18 to 32, range II, N.W,
Godmanchester township, occupying part of St-Anicet
and Ste-Barbe parishes, Huntingdon county.

"Investigation of the Peat Bogs of Canada™ 1911-1912;
Mines Branch, Dept. of Mines, Canada, Map ¥o.270.

14.-Naplarville Bog

Area: 8,000 acres
Lots 703 to 708, range 9, St-Cyprien, de Lery parish;
lot 114, Gore of Sherrington, St-Patrice parish;
lots 19, 20, Vide de Steward, de Lery selgniory,
Naplerville county.

"Que. Bur. Mines, Ann. Rept., 1917, p.74.

15.-Pont Rouge Bog

Area: 425 acres
Neuville parlish, Portneuf county.

Que., Bur. Mines, Amn. Rept., 1917, p.75.
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16.-Rividre-du-Loup Bog

Area: 7,220 acres

Lots 1013 to 1040 and lots 1041 to 1077 and lots 1079
to 1089, renges III, IV, % S.%W., municipality of
Rividre-du-Loup; lots 26 to 37, St-Modeste parish;
lots 335 to 342, range IV, St-Arsdne parish; lots 1
to 2, range N.E., Témiscouata road; lots 1 to 2,.
range S.W., Témiscouata road; lots 29 to 31, range I,
4 N. Whitworth township, St-Antonin parish, Terre-
bois, Rividre-du-Loup and LeParc seigniories, Rivi-
ére-du-Loup county.

"Investigation of the Peat Bogs of Canada" 1911-1912;
Mines Branch, Dept. of Mines, Canada, Map No.273.

17.-Rividre-Ouelle Bog

Area: 4,521 acres
Lots 382 to 386, Riviére-Ouelle parish; lot 385,
St-Denis de la Boutelllsrle parish, Kamouraska
county.

"Investigation of the Peat Bogs of Canada" 1911-1912;
Mines Branch, Dept. of Mines, Map No.277.

18.-8agamite Bog

Area: 340 acres
Lots 535 to 540, N.E. conc., Notre-Dame des Laurentides
parish; lots 30 and 31, range VII, St-Tunstan-du-Lac
Beauport parish, Quebec county.

Geol. Surv. Can., Summ. Rept., Pt.D, 1922, p.1l3.
19.-8t-Anaclet Bog

Area: 3,250 acres

Lots 5 to 51, 2nd range, St-Anaclet parlsh; lots 44,
46, 48, 50 and 54, central part, § S.%. 37 to 43,
.8 s.B. 25 to 35, $.%W., 1 to 21, ranga I, St-Germain
de Rimouski parish; § S.®m. 150 to 158, S.®. 148 and
149, $ N.W. of 3 S.W. of 99 to 146 and # S.B. 67 to
98, range I, Ste-Luce parish, north part of lots 182
to 188, range II, Ste-Luce parish, seigniory of
Lessard and Lepage-Thivlierge, Rimouski county.

Geol, Surv., Canads, Pub, No,1896.

20,-St-Arséne Bog

Area:; 2,160 acres
Lots 67 to 89, south part, ranges I, lot 243 and south
part 244 to 247, range 1I, Cacouna parish; lots 30 to
48, 4, 5, 6, 10 to 14, 16, 19, 21 to 29 and lots 17
and 18 entirely, range TI, St-Arséne parish, Leparc
and Lachenale selgniory, Témiscouata county.

Geol., Surv., Canada, Pub. ¥No0.1885.
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21.-St-Denls Bog
Area:; 315 acress

Lots 20 to 66, Rividre-Ouelle parish, Petite Anse
conc., Kamouraska county.

"Investigation of the Peat Bogs of Canade®™ 1911-1912;
Mines Branch, Dept. of Mines, Canada, Map No.276.

22.-8t-Hyacinthe Bog

Area: 35,890 acres
Lots 20 to 28, Ste~Frangoise conc., Notre-Dame-de-
St-Hyacinthe parish; lotas 281 to 292, range St-Domi-
nigue S.W., St-Hyacinthe-le-Confesseur parish;
St-Hyacinthe county,

Lots 200 to 211, range VI; lots 75 to 84, range VII;
lots 394 to 531, range St-Dominique S.W.; lots 212
to 290, range St-Dominique N.R.; lots 36 to 118,
range St-Frangols N.E.; N.®. part lots 145 to 177,
range St-Frangois S.W.; Bagot county.

"Investigation of the Peat Bogs of Canada", 1911-12;
Mines Branch, Dept. of Mines, Map No.272.

23.-8t-Isidore Bog

Area: 1,231 acres
Lots 24 to 28 and 35 to 41, lst conc. St-Urbain parish,
Chatesauguay county.

Lots 115 to 132, N.W. conc., lots 133 to 168, S.E.
county, St-Islidore parish, Laprairie county.

Lots 60 to 96, Ste-Thérdse conc., St-Rémi parish,
Naplerville county.

"Investigation of the Peat Bogs of Canada" 1913-14;
Mines Branch, Dept. of Mines, Canada, Map No.367.

24.~3t-Jean Bog

Area: 270 acres
Lots 314 to 318, & N.E., St-Augustin conc., Ste-Héléne
de Breakeyville parish; lots 275 to 288, S.F. extrem-
ity, Beaulleuw No. 1 conc.; lots 308 to 313, % N.W.,
Beaulieu No., 2 conc., St-Jean Chrysostome pariesh,
Lauzon seigniory, Lévis county.

Geol. Surv. Can., Summ. Rept., Pt.D, 1922, p.16.

25.~-8t~-Joseph Bog

Area; 1,400 acres
Lots 452 and 453 and adjolning part, St-Jossph de la
Pointe de Lévis parish, Lauzon, La Martiniére, Livau-
didre, and Vincennes seigniories, Lévis county.

Geol. Surv. Can,, Summ. Rept., Pub. No.1893.
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26.-Ste-Thérése Bog

Ares: 1,070 acres
Lots 826 to 829, Ste-Hélédne de Blainville parish, Ter-
rebonne county.

Geol. Surv. Can., Sum. Rept., Pt.D, 1922, p.l6.
27.-Chicoutimi Bbvg

Area: 2,748 acres
Lots 9 to 22, renge S.W, of Sydenham road and lots 474
to 480, range I11; lots 464 to 473, range I1I; lots
413 to 422, range I; lots 399 to 410, range I, S.W.;
lots 1 to 9, range 1II, 3.W. Bagot township, Chicou-
timi county.

Geol., Surv. Can., Sum. Rept., Pt.C, 1926, Fig.S.

28,.-Henryville Bog

Ares: 1,350 acres
Range I, Henryville parish, Noyan seigniory, two miles
south of Henryville station, Iberville county.

Geol. Surv. Can., Sum. Rept., Pt.C, 1926, Fig.l1l0.

29.-FEscoumains Bog

Ares: 1,200 acres
Lots 1 to 8, range II, lots 1 to 12, range III, Berge-
ronnes township; lots 1 to 8, range I, Escoumains
township, Saguenay county,

Que. Bur, Mines, Ann. Rept., Pt.D, 1929.

30.-St-Luc Bog

Area: 6,200 acres
Lots 9 to 35, Pays Brulé range; lots 70 to 100 S.R®. de
la Rividre Champlain, St-Luc de Chemplain parish;
lots 488 to 522, C8té S.W, St-Malo, Cap-de-la-Made-
leine parish, Champlaln county.

31.-8t-Ulric Bog

Area:; 625 acres
Lots 18 to 21, range 1I; lots 1 to 7, range III, St-
Ulric de Rividre Blanche parish, Matane county.

Survey and Investigatlion, Quebec Dept. of Mines.

32.-Dosquet Bog

St-Joseph S.W., and N.F. ranges, Ste-Croix selgniory, (to
southeast of Dosquet village), Lotbinilédre county.

Investigation, Que, Dept. of Mines,

33.-Yamaska Bog

Area; 1,200 acres
Lots 282 to 292, 227 to 237, range 1V, Upton township,
Drumond county.

Investigation, Que. Dept, of Mines.
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34.-0rford Bog

Renge IV, Orford township, (4 miles south of Brompton
village), Sherbrooke county.

Information, Que. Dept. of Agriculture.

35.~Lacolle Bog

Area: 3,600 acres
Lots 791 to 796 and 679 to 692, 693 to 723, range St-
André, St-Bernard of Lacolle parish, St-Jean county.

"Organic Soils of Southwestern Quebec", Dept. of Agri-
culture, Canada,

36.-Nicolet Bog
Area: 1,280 acres
Range 7, St-Eulalie parish, Aston township, Nicolet
and Arthabaska countles.
Information, Que. Dept. of Agriculture.

37.-Bagot Bog

Area: 2,000 acres
Between villages of St-Liboire, St-Nazalre, and Ste-~
Héléne, Bagot county.
Information, Que, Dept. of Agriculture.

38.-5t-Zénon du Lac Humquli Bog

Lots 8 to 12, range VII, Pinault townahip, Matapédia
county.

Information, Que. Dept. of Agriculture.

39.-St-Fablen Bog

Area: 550 acres
Lots 60 to 73, range I, St-Fablen parish; lots 14 to
17, range I, St-Siméon parish, Rimouskil county.
Survey and Investigation, Jue. Dept. of Mines, 1945.

40,~-3t-%ugdne de Ladridres Bog

Area: 350 acres
Lots 568 to 578, range IV, municipality of St-Fabien,
Rimouskl county.

Infdrmation, Que. Dept. of Agriculture,

41,-St-Octave de Métis Bog

Area: 500 acres
Municipality of St-Octave de Métls, Matane county.

Information, Que. Dept. of Agriculture.
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42.-St-Nicéphore Bog

Renges 2, 3, 4, 5, and 6, Dalmas township, Roberval
county.

Information, Que. Dept. of Agriculture.

43,-Péribonka Bog

Ranges 2,3,4,5 and 6, Dalmas township, Roberval county.
Information, Que. Dept. of Agriculture.

44.-Mistassinil Bog

Area: 3,200 acres
Ranges 4, 5, and 6, Racine township, Roberval county.

Information, Que. Dept. of Agriculture.

45.-St-Ignace Bog

Area: 1,200 acres
Range I, Montmagny and St-Ignace parishes, Rividre-
du=-Sud seigniory, Montmagny county.

Information, Que. Dspt. of Agriculture.

46.-Hébertville Bog

Area: 2,000 acres
Ranges I and II, Labarre townshlp, Lac St-Jean and
Chicoutiml countles.
Investigation, Que. Dept. of Mines.
47.-Bourget Bog

Lots 30 to 41, ranges 4 and 5; lots 17 to 14, range West,
Bourget township, Chicoutiml county.

Information, Que. Dept. of Agriculture.

48.-Waterville Bog

Area: 640 acres
Range du Brfilé, Compton township, Compton county.

Investigation, Que. Dept. of Mines.

49,-0rmstown Bog

Area: 1,000 acres
Range du Rocher, Chateauguay county.

Information, Que. Dept. of Agriculturs.

60.-Garnier Bog

Taché townsh'p, (three miles from village of 1'Ascension).
Information, Que. Dept. of Agriculture.
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5l.-Sicotte Bog

Area: 1,280 acres
Lots 10 to 40, range III, Sicotte township, Gatineau
county.

Information, Que. Dept. of Agriculture.

52.-Grenier Bog

Area: 250 to 400 acres
Lots 26 and 27, range VII, Faton townshlyp, Compton
county. .
Investigation, Que, Dept. of Mines,

53.-Pointe-gux-Qutardes Bog

Area: 3,840 acres
Lots 23 to 37, range Pointe-aux-Outardes, Manicouagsn
township, Saguenay county.
Investigation, Que. Dept. of Mines.

54.-Ile-aux-Coudres Bog

Area: 640 acres
Lots 135 to 192, range de la Balelns, St-Louls de
1*Ile-aux~Coudres parish, Charlevoix county.
Investigation, Que. Dept. of Mines.
66.-St~-Marc Bog

Lot 26, St-Alban parish, Deschambault seigniory, 1 mile
north of St-Marc-des-Carridres village conc., Portneuf
county.

Investigation, Que. Dapt. of Mines.

56 .-Taché Township Bog

Area: 1,200 acres
Ranges 7 and 8, Taché township, Chicoutimi county.

Investigation, Que. Dept. of Mines.

57.-Nelson Township Bog

Lots 28 to 35, range IV, Nelson township, Megantlc coun-
ty.

Investigation, Que. Dspt. of Mines.

68.~Talllon Township Bog

Area: 800 acres
Lots 1 to 12, ranges X and XI, Taillon township, Lac-
St-Jean county,

Investligation, ue. Dept. of Minss.
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69.~-5t-Bruno Bog

Area: 220 acres
Lots 12, 13, 14, 15, range IX, Lebarre township, Lac
St-Jean county.
Investigation, Que, Dept., of Mlnss,

60,-Betsiamites Bog

Blocks H, I, J, Betsiamites township; one mile north of
Betsliamites rlver, Ssguensy county.

Investigation, Que. Dept. of Mines,

6l.-Bulstrode Bog

Lot 20, ranges V and VI, Bulstrode townshlip, Arthabaska
county.

Investigation, Que. Dept. of Mines,

62.-Senneterre Bog

Lots 53 to 56, ranges V and VI, Senneterre township,
Abitibi county.

Investigation, Que. Dept. of Mines.

63.~Fortierville Bog

Lots 687 and 688, south part, Ste-Philomdne de Fortler-
ville parish, Deschaillons seigniory, Lotbiniére county.

Investigation, Que. Dept. of Milnes,

64,=-St=-Michel de Sherrington Bog

Lots 432 and 433, Sherrington parish, Sherrington town-
ship, Yapierville and Laprairie countiles,

Investigation, Que. Dept. of Mlnes.

65.-Simard Township Bog

Lots 10 to 20, range VI, Simard township, Chicoutimi
county.

Investigation, Que. Dept. of Mines.

66.-Raguenau Townshilp Bog

Lots 29 to 32, range I, Raguenau township, Saguenay
county.

Investlgation, Que. Dept. of Mines,

67 .=-Bourlamague Township Bog

Block 20, Bourlamaque township, Abltibi county.
Investigation, Que. Dept. of Mines.
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68.-Lac & la Tortus Bog

Lots 8 and 9, range V1I, Radmor township, Laviolette
county.

Investigation, Que. Dept. of Mines.

69.-St-Bernard Bog

Lots 314 to 319, range Iberville, St-Lambert de Lauzon
parish, Lévis county.

Investigation, Que. Dept. of Mlnes.

70,-St-Henrl Bog

Lots 622 to 628, Jean Guérin conc., St-Henri parish,
Lévis county.

Investigation, Que. Dept. of Mines,
71.-Carthby Bog

Lots 58 to 63, Garthby township, Wolfe county.

Investigation, Que. Dept. of Mines.
72.-Grondines Bog

Range IV, Grondines pafish, Portneuf county.

Investigation, Que. Dept. of Mines.

73.~-Wendover Bog

Lots 4 to 9, range XIII, Wendover townshilp, Drummond
county.

Investigation, Que. Dept. of Mines.

74,-Tring Township Bog

Ranges II and III, Tring townshlp, Beauce county.
Investigation, Que. Dept. of Mines,

75.-8t-Hilarion Bog

Lots 1 and 2, range VI; lots 4A, 4, and 5, range V,
St-Hilarion parish, Settrington township, Charlevoix
county.

Investigation, Que. Dept. of Mines.
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