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Muskeg comprises approximately 12 percent of the terrain of Canada, most 
of i t in the northern regions, thereby presenting an engineering problem of 
considerable proportions. Research into this type of terrain, in progress since 
1945, is largely government sponsored. The initial approach was from a 
palaeobotanical point of view and from this has developed a muskeg classi
fication system, which is subsequently being used by many engineers in
volved with problems related to this type of terrain. 

Current research is almost entirely of an engineering nature and is being 
pursued in various phases. I t involves studies of aerial photographic inter-
I)retation of muskeg to permit route plotting of this terrain for off-the-road 
vehicles; field and laboratory studies to determine certain engineering char
acteristics of the material, by applying soil mechanics theory and techniques 
or modifications thereof; and the development of vehicles for off-the-road 
access over muskeg areas. 

• MUSKEG, a word distinctive to the 
northern United States and Canada, is 
derived from the Chippewa Indian word 
"maskeg," meaning "gras.sy bog." A l 
though the word has many modern con
notations, for engineering purposes mus
keg (or "organic terrain" as i t is now 
widely known) may be defined as terrain 
composed of a living organic mat of 
7nosses, sedges and/or grasses, with or 
without tree growth, and underlain by a 
usually highly compressible mixture of 
partially decomposed and disintegrated 
organic material, commonly known as 
"peat" or "muck" {10). Muskeg is char
acterized by its high water content and 
its low bearing capacity. The depth of 
organic deposits varies widely f rom a 
few inches (presenting a not too se
rious engineering problem) to many feet 
(which may present a serious engineer
ing problem). 

A large part of the total area of Can
ada is made up of muskeg, much of i t 
occurring in the subarctic regions well 
north of the main centers of population. 
There is estimated to be more than 
500,000 square miles of muskeg in Can
ada; this great organic mantle is r i 
valled in prominence only by water or 

permanent snow and ice cover {32). I t 
is present to a greater or lesser degree 
in every province, as well as in the 
Yukon and Northwest Territories. 

The existence of muskeg limits the 
use of land. I t is not conducive to agri
cultural or forestry activity and it is a 
serious obstacle to the development of 
mineral resources. For exami)le, i t is a 
very real problem in oil exploration, as 
the operating costs of drilling for oil in 
muskeg territory arc more than double 
those in mineral soil terrain (7, 27). This 
is because of the difficulty of achieving 
access either by off-the-road vehicles or 
by roads. The low bearing capacity of 
the terrain does not readily permit trans
portation of heavy equipment, as there 
are large areas of muskeg which con
ventional tracked or wheeled vehicles 
cannot negotiate. Vehicles have been 
known to break through the surface mat 
and disappear entirely from sight. 

I n normal road construction i t is often 
possible to avoid areas of muskeg. This 
was done in the construction of the 
famous Alaska Highway, which skirts 
many large muskeg areas. As national 
development spreads farther north into 
regions where muskeg blankets great ex-
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pauses of the terrain, detours are not 
always easily available, or even expe
dient. Also, present standards of road 
building reeiuire more rigid maximum 
grade and curvature restrictions and i n 
creased minimum-sight visibil i ty. This 
means crossing terrain where adverse 
conditions wi l l be encountered. The dif
ficulties of road construction over or
ganic terrain are well known and present 
a constant challenge to tlie highway 
engineer. 

H I S T O R Y O F M U S K E f i R E S E A R C H 

I N C A N A D A 

Interest in the engineering aspect of 
the muskeg problem was stimulated by 
mili tary requirements in Northern Can
ada during the latter part of World War 
I I . Access over large areas of this com
plex terrain became both a necessity and 
a concern. Some work on vehicle traffic-
ability was carried out, but because of 
the mil i tary implications any rc])orts 
were classified. Immediately after the 
war a iirogram of research was initiated 
by the Associate Committee on Soil and 
Snow Mechanics of the National Re
search Council (Canada) into the var i 
ous types of terrain of Canada, including 
soils, snow, and ice, as well as muskeg. 

The ini t ial approach to the muskeg 
problem was a fundamental one which 
considered the nature and manner of 
formation of the material. This pioneer 
work was carried out by N . W. Radforth, 
a palaeobotanist from McMaster Uni 
versity. Unrler the ausjiices of the Na
tional Research Council and the Defence 
Research Board, investigations were car
ried out for several years in the region 
of Churchill, Manitoba. More recently, 
similar investigations have been made in 
most of the provinces of Canada to con
firm the original results. 

The research program covered three 
phases: ground studies, laboratory in
vestigations, and aerial photographic in
terpretation. The primary purjiose was 
to establish the nature of muskeg in 
terms useful to engineers and to for
mulate a classification system for it. 
Muskeg was found to be a problemati

cal but not a disorderly medium; on 
this basis, a classification system for 
engineering use was developed and first 
presented in 1952 (IS). Subsequent in
vestigations have been discussed in a 
number of papers by Radforth (14- to 
23) outlining extensions to the classifica
tion system and explanations of its use. 
Considerable attention has been given to 
route plotting for vehicles through inter
pretation of aerial photographs. 

I n 1954 the Division of Building Re
search of the National Research Council 
began a program of muskeg research in 
view of the increasing number of engi
neering problems with muskeg in north
ern Canada. The terms of reference of 
the program are to determine the physi
cal and mechanical properties of muskeg 
and to develop a scientific method of 
application of these properties in actual 
field problems. An attempt to accomplish 
this by applying soil mechanics theories 
and techniques or modifications was pro
posed. The assembling and correlating of 
data in the form of a literature review 
have resulted in the compilation of an 
annotated bibliography (5), a review 
of road construction techniciues over 
muskeg (10), and a recent review of 
published material on engineering tests 
on peat (11). An adec|uate engineering 
classification system for muskeg was 
necessary to permit easy comparison of 
various features of the terrain and the 
material at different locaticms. Now the 
Radforth Classification System is in use 
and field records are being obtained in 
an attempt to correlate the various mus
keg types and the corresponding shear
ing strengths of the peaty material (12). 
Close liaison exists between the work at 
the Division and at the Muskeg Re
search Laboratory of McMaster Uni
versity under Dr. Radforth (24). 

Within the past three or four years, 
with the accelerated i)ace of northern 
development, interest in muskeg has in
creased proportionately with regard to 
construction. Organizations other than 
the National Research Council, the De
fence Research Board, and AIcMaster 
University, have become interested in 
the muskeg problem and are conducting 
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research into its various aspects. Some 
are government agencies (including the 
Departments of Highways of British Co
lumbia and Ontario, and the University 
of Alberta) ; others are private organi
zations (such as Imperial Oil , Ltd.) 

A Muskeg Subcommittee, under the 
auspices of the Associate Committee on 
Soil and Snow Mechanics of the Na
tional Research Council, is concerned 
with the study of physical, chemical and 
mechanical properties of muskeg soil (or, 
more properly, "peat") with reference 
to practical engineering problems. The 
Subcommittee gathers necessary infor
mation on the state of knowledge in this 
field as defined, particularly on research 
work on muskeg in progress in Canada, 
and advises the Council through the par
ent Committee (the Associate Commit
tee on Soil and Snow Mechanics) on the 
collection and dissemination of research 
information generally. The Subcommit
tee investigates and stimulates muskeg 
research work in Canada and serves as 
liaison between the National Research 
Council and governmental, educational 
and other organizations and agencies en
gaged in or concerned with research on 
muskeg. One of the major tasks of the 
Subcommittee has been to organize an
nual conferences at which muskeg prob
lems are presented and discussed and 
progress reports on research are given. 

RADFORTH CLA.SSIFICATION SYSTEM 
FOR MUSKEG 

Despite the apparent complexity of 
muskeg, an analytical study revealed 
organization as a prime prerequisite to 
classification. On the basis of the palaeo-
botanical investigation, Radforth (13) 
developed a classification system consist
ing of three subsidiary systems utilizing 
surface, subsurface, and topographic fea
tures of the terrain. When considered 
together, these jiresent a fairly complete 
picture of existing conditions for a given 
area. 

Surface vegetation, the first factor ob
served, is the easiest to assess. Vegeta
tion has been groujied into nine classes, 
designated " A " to " I , " inclusive. These 

classes arc not delineated by species 
of plants, but by qualities of vegeta
tion, such as stature, woodiness, external 
texture, and certain easily recognized 
growth habits. Classes A, B , D and E 
are woody and range in height f rom less 
than 2 f t to over 15 f t . Classes C, F, G, 
H and I are non-woody and include ta l l 
and short grass-like forms (C and F ) , 
herbaceous plants (G), and low creep
ing plant forms ( H and I ) . Class H 
is leathery to crisp, class I is moss
like. Pure classes seldom exist by them
selves, but are in combination with other 
classes. A particular muskeg area is 
thereby designated by a coverage for
mula, consisting of two or three letters, 
never of four. I f a particular coverage 
class property is not present in 25 per
cent of the terrain, i t is not included in 
the formula. In the combination of let
ters, the one which represents the most 
prominent set of properties is placed 
first and other letters follow in order of 
prominence. Although there would seem 
to be many combinations of the cover
age classes, the number of combinations 
which commonly occur in Canada are 
limited to about 18. A summary of the 
properties designating the 9 pure cov
erage classes is given in Table 1. Fig
ures 1 to 9 illustrate examples of these 
classes. 

A second subsidiary system was de
veloped for the subsurface material, or 
peat. The peat categories are classed ac
cording to woodiness and fibrousness. 
Some of the peat types consist mainly 
of an amorphous-granular base; others 
are predominantly fine-fibrous, the fibers 
being either woody or non-woody. A 
third group is predominantly woody 
and coarse-fibrous. Again, although large 
numbers of combinations of these three 
basic types seem possible there are only 
16 main categories. These are listed in 
Table 2. The peat types vary according 
to variations in the organic terrain. 

In the apjiraisal of organic terrain 
some attention must be given to terrain 
unevenness. Although topographic dif
ferences in the organic overburden are 
sometimes caused by irregularities in the 
mineral substrata, much of the uneven-
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T A B L E 1 

PROPERTIES DESIGNATING NINE PURE COVERAGE CLASSES 
( f r o m Radfor t l i Muskejj C l a s s i f i c a t i o n ) 

Coverage 
T y p e 

( c l a s s ) 
Woodiiiess vs 

Non-Woodiness 
S ta ture ^ 

( f t ) T e x t u r e G r o w t h H a b i t E x a m p l e 

A Woody 15 or over T r e e form Spruce , l a r c h 
B Woody 5 to 15 — Y o i u i g or d w a r f e d Spruce , l a r c h , Woody 

tree or bush w i l l o w , b i r c h 
C Non-woody 2 to 5 — T a l l , si'uss-like Grasses 
D Woody 2 to 5 — T a l l s h r u b or very W i l l o w , b i r c h , Woody 

d w a r f e d tree L a b r a d o r tea 
E Woody up to 2 L o w shrub B l u e b e r r y , l a u r e l 
F Non-woody up to 2 — Mats , c l u m p s , or Sedges, grasses Non-woody 

patches , some
t imes touching 

G Non-woody up to 2 — S i n g l y or loose O r c h i d , p i t cher Non-woody up to 2 
associat ion p l a n t 

H Non-woody up to Mi Leathery to Most ly cont in  L i c h e n s Non-woody 
cr i sp uous mats 

I Non-woody u p to Soft or Of ten continuous Mosses u p to 
velvety mats , sometimes velvety 

in h u m m o c k s 

• A p p r o x i m a t e height . 

ness of the surface is due to topographic 
change within the material itself. These 
topographic features are especially im
portant when assessing the terrain for 
access by off-the-road vehicles. Table 3 
lists the most usual topographic features 
encountered, together with the associ
ated vegetal coverage and peat type. 

The classification system in its final 
form involves an integration of these 
subsidiary systems. When the surface, 
subsurface and topographic features are 
known, other conditions may often be 
inferred — that is, the relative bearing 
capacity and the vegetal hindrance to 
vehicles. A definite relationship exists 

Figure 1. r.Ias.s A; woody, 15 ft or 
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Figure 2. Class B ; woody, 5 to 15 ft. 

Figure 3. Class C ; non-woody, 2 to S ft. 
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Figure 4. Class D; woody, 2 to 5 ft. 

Figure 5. Class E ; woody, up to 2 ft. 
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Figure 6. Cla.ss F ; non-woody, up to 2 ft. 

Figure 7. Class G ; non-woody, up to 2 ft. 
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4 

Figure 8. Cla.ss H ; non-woody, up to 4 in. 

m 

dy, up to 4 m Figure 9. Class 
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TABLE 2 
SUBSURFACE CONSTITUTION 

Predominant 
Charactoristie Category 

Amorphous-
granular 

Fine-fibrous 

10. 

11. 

Coarse-fibi'ous 12. 
IS. 

.Amorphous-granular peat. 
Non-woody, fine-tibrous peat. 
Amorplious-granular peat con

taining non-woodj' fine fibers. 
Amorplious-graTudar peat con-

tainiTig woody fine fibers. 
Peat, predominantl.v amorphous-

granular, containing non-
woody fine filHTB, held in a 
woody, finc-fibrous frame
work. 

Peat, predominantly amorphoiis-
granular containing woody fine 
fibers, hebl in a woody, coarse-
fibrous framework. 

.\11*4-nafe layering of non-woody, 
fine-fibrous pt̂ at and amor-
plious-graiudar peat contain
ing non-woody fine fibers. 

Non-wood.v, fine-fibrous peat con
taining a mound of coarse 
filjers. 

Woody, fine-fibrous peat hold in 
a woody, coarse-fibrous frame
work. 

"Woody parlieles held in non-
wood.v, fine-filirous peat. 

\V(M)dy and non-woody particles 
held in fine-flbrouS peat. 

Woody, coarse-fibrous peat. 
Coarse fibers criss-crossing fine-

fibrous peat. 
Noll-woody anti wiHid.v fine-fibrons 

jieat held in a coarse-fibrous 
framework. 

Wood.v niesli of fibers and par-
tifdes cTiclosing amorphous-
granular peat containing fine 
fillers. 

WtMid.v. coarse-fibrous peat con
taining scattered woody 
cluniks. 

between the structure and character of 
the subsurface material and the vege
tative cover [16). I t is also possible 
to make certain generalizations regard
ing the properties of the terrain from a 
knowledge of merely the surface vegeta
tion and the topographic features. In 
exceptional cases, however, this wi l l not 
be iiossible, such as where a fire has 
destroyed the original vegetation (which 
would have indicated subsurface condi
tions) and where existing vegetal cover 
is of a "secondary" nature. 

One of the more common coverage 
classes is type B E I muskeg, representing 
dwarfed trees 5 to 15 f t high, low woody 
shrubs up to 2 f t high, and a soft vel
vety non-woody mat up to 4 in. high 
(moss). Normally, the subsurface ma
terial (jieat) wi l l be a woody, fine-
fibrous peat held in a woody, coarse-
fibrous framework (category 9). Asso

ciated topographic features are mounds 
and peat plateaus (b and i , Table 3). 
These conditions represent a favorable 
combination for road construction, as the 
bearing capacity of B E I is relatively 
high and material for corduroying is 
readily available should that method of 
construction be used. I f excavation is 
to be carried out the fibrosity of the 
peat holds together well enough to pre
vent a cave-in of the trench (at least for 
fa i r ly shallow depths), thus making i t 
one of the easiest types to excavate. 

On the other hand, the worst type of 
terrain for normal activity is represented 
by class F I muskeg, denoting a non-
woody structure up to 2 f t high (grasses, 
etc.) and a mossy mat. This type usually 
is associated with a high water content 
and often with ponds (topographic fea
ture 1). The jieat type wi l l be fine-
fibrous and non-woody (category 2). A l 
though the depth of this muskeg type 
may not be great, its presence usually 
represents a particularly treacherous con
dition, which wi l l present serious con
struction problems. The bearing capacity 
of the terrain is very low and often it 
cannot be crossed safely on foot. Vehicles 
traversing this type of terrain must be 
amphibious because of the associated 
high water table. Except for dredging, 
excavation is very difficult or impossible. 

CURRENT MUSKEG RESEARCH IN CANADA 

A proposed 4-lane divided highway 
from Vancouver, B.C., to the U.S. border 
at Blaine crosses 2 mi of muskeg on 
Lulu Island (1). The vegetal cover is 
D E I and the peat is basically amor
phous granular. The depth varies from 
6 to 11 f t . Two construction possibilities 
were considered: excavation and backfill 
with granular material, or preconsolida-
tion by surcharge. I n 1957 the British 
Columbia Department of Highways in
stalled a test section at the center of the 
organic deposit to determine wdiether 
preconsolidation would provide a stable 
grade. A detailed soil survey, laboratory 
testing, and a field instrumentation i)ro-
gram were carried out. Samples of the 
peat were obtained with a thin-walled 
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TABLE 3 
TOPOGRAPHIC FEATURES 

Topographic 

Feature Symbo' 
Jjocation by 
Coverage 

Hummock 

Mound 

Ridge 

Rock gravel plain 

a 

b 

c 

d 

FI background 
hummock cover
age, F 

FI background 
mound coverage, 
EH 

FI background 
ridge coverage, 
HE 

HEB where cov
ered 

Gravel bar 
Rock enclosure 

0 
f 

HEB 
EHB 

Exposed boulder K EHB 

Hidden boulder h EH 

Peat plateau, even i HE 

Reat plateau, irregular .i HFE 

Closed pond k 

Open pond 
Pond or lake margin, 

abrupt 

1 
m EH 

Pond or lake margin, 
sloped 

Free polygon 

Tl 

0 

F 

EH 

Joined polygon P HE, FI 

Occurrence Distribution Peat Category 
In groups, commonest near 

peat plateaus or ponds 

Random, common 
ill-drained 

where 

Regularly associated com
mon or ill-drained plains 

Infrequent, interruptions 

Coastal plain 
Uncommon, on elevated rock 

ridge or plateau, often 
near ponds 

Random, common in EHB 
background of FI 

Random, common under 
EHB background of FI 

Spreading, usually equidi-
mensional, common inter
rupting FI 

Spreading, usually linear, 
common traversing mixed 
background 

Random in HE, occasionally 
F I ; common, usually as
sociated with ridge margin 

In FI, common 
Often part of drainage route 

in F, common, often with 
marginal ridge of EA 

Random, in flooded plains ; 
common, in F 

Random, uncommon in EH 
or FI background 

Random areas, common on 
peat plateaus or con
fined FI 

Non-woody, fine-fibrous (2) 

Non-woody, fine-fibrous; 
mound itself, coarse-
fibrous (8) 

Coarse-fibrous, traversing 
fine-flbrous (13) 

Amorphous-granular, with 
woody, fine-fibrous held 
in coarse-fibrous (6) 

Coarse-fibrous woody (12) 

Woody, fine-fibrous, held 
in coarse-fibrous (9) 

Amorphous-granular in 
fine-fibrous (3) 

Amorphous-granular fine-
fibrous non-woody in 
woody, fine-fibrous (5) 

Amorphous granular (1) 

Non-woody and woody, 
fine-fibrous, held in 
coarse-fibrous (14) 

Non-woody, fine-fibrous (2) 
Woody, fine-fibrous held in 

coarse-fibrous (9) 
Non-woody, fine-fibrous cov-

erihg amorphous-granu
lar in fine fibrous (7) 

6-in. diameter sampling tube 12 in. long. 
The samples were quick-frozen in the 
laboratory and test specimens were pre
pared in the frozen state. Samples were 
then placed in the consolidation appara
tus and allowed to thaw for 24 hr before 
testing. Field instrumentation included 
settlement plates, piezometers, and lat
eral movement gauges. Readings were 
taken daily during the construction pe
riod and every two weeks thereafter. 
Test results and field measurements were 
not expected to be complete unti l late 
in 1958 and were not yet available when 
this paper was written. 

The Department of Highways of On
tario is carrying out a study of the bear
ing value of muskeg for highway pur
poses, including a correlation of the 
Radforth classification with engineering 
properties of muskeg {3). 

Within the past few years some re
search has been carried out by the Uni

versity of Alberta. The research program 
has involved the analysis of failures of 
roads built over muskeg to determine the 
shearing strengths of the peat, and also 
the development of a field vane tester 
for use in muskeg {4, 5). Test results 
have shown that shearing strength of the 
peat increases directly with depth, al
though the maximum shearing strength 
was only developed after an extraordi
narily high degree of deformation. Re
cently, the University of Alberta has be
gun a determination of in-place strength 
of organic terrain by building test fills 
to failure and comparing wi th vane-test 
strength results [3). The results of this 
investigation are not yet available. 

Various private individuals have been 
investigating the physical and mechani
cal properties of peat in connection with 
certain engineering projects. Lea {8) re
ported basic research into the engineer
ing properties of peat through a program 
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of consolidation and triaxial strength 
testing in connection with the Burnaby 
Lake Freeway near Vancouver. The veg
etal cover is A B D to B D E , the sub
surface material ranging between catego-
I'ies 2 and 3. I t is suggested that, based 
on the limited records available, there 
is no reason to treat peat differently 
from inorganic soils as regards strength 
except to give adequate attention to the 
volume change. For consolidation char
acteristics, preliminary information indi
cates that primary consolidation is a 
much more important factor in peat con
solidation than has been previously as
sumed. Because of the physical nature 
of peat, creep is a significant phenom
enon and wi l l receive detailed considera
tion. The elastic properties of peai are 
believed to be of great importance, par
ticularly when a road is floated over a 
muskeg. A full-scale test section of the 
Burnaby Lake Freeway is planned, the 
peat being preloaded. After the removal 
of the surcharge, plate-bearing tests are 
planned in order to study the elastic 
properties of the peat. This work has 
also included studies of peat sampling 
techniques with special reference to the 
use of the Swedish Foil Sampler (3). 

Ripley (S) reports that in the course 
of construction of an 18-ft high embank
ment over a 30-ft peat deposit, progres
sive stage construction was controlled 
by field settlement and shear-strength 
measurements of the embankment foun
dation during construction. Cook {2) has 
attempted to correlate mechanical prop
erties of peat obtained from deposits in 
the Vancouver area. He shows a rela
tionship between the coefficient of com
pressibility of peat and moisture content. 
There is also correlation between mois
ture content and specific gravity, void 
ratio and submerged weight of peat. He 
suggests that these simple relationships 
are sufficient to permit calculation of 
settlement without lengthy consolidation 
tests. 

Imperial Oil is carrying out research 
into vehicle mobility performance on 
the various tracked vehicles used in 
over-muskeg travel (6). The objectives 
of the vehicle mobility studies (which 

have been dubbed "terradynamics") are: 
(a) to determine the applicability of 
the available information on vehicle mo
bi l i ty to vehicle operations in muskeg, 
and (b) to determine quantitatively the 
levels of mobility performance of a few 
current muskeg vehicles (26). I n addi
tion to its study of the performance of 
existing vehicles. Imperial Oil is pioneer
ing in the design of new vehicles for 
travel over muskeg (25). 

The aims of the Muskeg Research 
Laboratory at McMaster University in 
1958 have been to determine whether a 
relationship exists between the quanti
tative analysis of organic terrain struc
ture and its shear strength, and to assess 
the relationship of bearing capacity and 
depth range in organic terrain. Efforts 
are under way to demonstrate the rela
tionship between the mechanical struc
ture of peat and hydrological conditions, 
including ice phenomena. 

The muskeg research program at the 
Division of Building Research of the 
National Research Council is now being 
directed toward a more fundamental ap
proach to the problem of determining 
mechanical and physical properties of 
peat, and a number of exploratory lab
oratory studies have been undertaken. 
Tests carried out on a number of tube 
samples have included consolidation, 
permeability, and laboratory vane tests, 
together with such routine tests as water 
content, density, organic content, acid
i ty , and specific gravity. 

I n cooperation with the Department 
of Highways of Ontario, an assessment 
has begun of existing roads built on 
muskeg in northern Ontario. There wi l l 
be attempts to correlate the road per
formance and condition with the muskeg 
type, depth, mineral substrata, etc. I n 
connection with this program, vane tests 
have been carried out and further studies 
are planned of the effectiveness of the 
vane apparatus for determining the in 
situ shear strength of peat. 

A cooperative program of research has 
also been undertaken with the McMaster 
Muskeg Research Laboratory. A series 
of tests were carried out to determine 
the strength of the surface mat of var-
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ious muskeg types. A special test ap
paratus was used to obtain the tearing 
strength of the organic mat. These tests 
are to be continued. 

CONCLUSIONS 

Altliough muskeg research is at pres
ent an active field of investigation in 
Canada, there are still many unsolved 
problems. The Radforth Classification 
System, however, has received general 
acceptance by field engineers involved 
with this type of terrain, so that the 
large hurdle of standardization of ter
minology is past. Wi th the rate of north
ern development expected to increase, 
the pressure of the problems encountered 
with muskeg wi l l undoubtedly stimulate 
others to conduct research into various 
aspects of the problem. The future can 
be faced, therefore, with confidence in 
the knowledge that the engineering prob
lems presented by the many thousands 
of square miles of organic terrain in 
Canada are gradually being overcome 
by the cooperative efforts of research 
workers and engineers in the design of
fice and in the field. 
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