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R.M.HARDY & ASSOCIATES LTD.

At the request of Mr. F. E. Kimball, P.Eng.,

INTRODUCTION

Manager of Northern Roads Program, Department of Public
Works of Canada, Western Region, R. M. Hardy & Associates
Ltd. undertook a geotechnical investigation along part
of the proposed location of the Mackenzie Highway.
This report deals only with that part of the investigaticn
appertaining to the proposed bridge at Canyon Creek.

The location of this bridge site is shown
on mocaic sheet No. 50 of the set of mosaics prepared
by the Department of Public Works for the Mackenzie
Highway work. The site is covered by aerial photographs
No. A22773-159 and 160 (scale 1" = 1000'). 1In addition
to the mosaics and aerial photographs, R. M. Hardy
& Associates Ltd. was provided with a sketch plan profile
showing the crossing. This drawing is entitled "Plan
and Profile Showing Drainage Structure at Canyon Creek"
and is not dated. It was used as the basis for Plate 1,
Appendix A.

A report entitled "Geotechnical Investigations,
Mackenzie Highway, Mile 544 to 635" has been previously
submitted to the Department. The geotechnical conditions
are discussed in Volume I while Volume II contains

information on permafrost of a more general nature.
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We recommend that these volumes be read in conjunction
with this report.

TOPOGRAPHY

The general direction of the drainage in
the area is southwesterly towards the Mackenzie River.
The valley walls of Canyon Creek are very low on the
southerly approach but are quite steep on the northerly
side. On the southerly approach, the existing ground
profile climbs 10 feet vertically in a horizontal distance
of 700 feet while on the northerly approach the profile
climbs 50 feet in a horizontal distance of 400 feet.
The width of the creek at the water line is about 50
feet.

SOIL PROFILE

The soil profile on the southerly approach
consists of glacial lake basin deposits overlying basal
till. On the north approach the soils consist of basal
till covered with a thin covering of slopewash. The
valley walls have been classified as eroded slopes
while the floor of the valley has been classified as
an alluvial meander plain. Test Holes 936 and 937
were drilled on the southerly approach and Test Holes
938 and 939 were drilled on the northerly approach.

The logs of the holes are in Appendix A.
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The soils in Test Holes 936 and 937 consist
of gravel, sand and silt overlying the basal till.
The till was encountered at depths of 12 and 10 feet
respectively in these test holes. Water and ice contents
are high in the top four feet of the soil profile but
are fairly low, below 15 percent, below that depth.
In Test Hole 937, water seepage was encountered at
the 11 foot depth.

The ground was frozen for the entire depth
of the test hole at Test Hole 936. In Test Hole 937
the depth of frozen ground was 8 feet while the ground
below this depth was unfrozen.

The soil profile in Test Hole 938 consists
of gravel and silt to a depth of 4 feet overlying the
basal till. The till consists of silty clay to a depth
of 28 feet below which there are alternating layers
or gravel, sand and silt. Water contents in the soil
at this test hole were all below 30% with some samples
showing water contents of less than 10%. Ice contents
were also low with only small amounts of visible ice
be reported.

The soil profile in Test Hole 939 consisted
of silt to a depth of two feet overlying basal till
which consists of a silty clay. Water contents generally

ranged between 20 and 30 percent except at the four
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foot depth where the value is 50%. A thin unfrozen
layer of soil was encountered in this test hole at
the 11 foot depth.

DISCUSSION AND RECOMMENDATIONS

The effect of a stream on a permafrost profile
is shown on Plate 2, Appendix A. This chart shows
that the thaw bulb beneath a small creek can penetrate
to considerable depths so that, for bridge purposes,
the presence of permafrost beneath the stream bed can
be ignored. However, it should be noted that permafrost
profile beneath the sides of the stream bed plunges
at an extremely steep angle.

As is well known the flow of water in northern
streams varies tremendously throughout the year. Very
large flows can be experienced during the spring runoff
so that some scour should be expected. The amount will
depend on the flow of water, the constriction imposed
on the stream by the bridge, and the width of piers
(if any). Some erosion of the banks is also possible.

As stated above, the existing gradient on
the northerly approach is very steep. We do not recommend
using a cut section on this approach to reduce the
gradient. We believe the side slopes in such a cut
would be unstable due to the high ice contents in the

silty clay. If a cut is not used the elevation of
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the bridge deck will have to be raised in order to
bring the gradient on the north approach within acceptable
limits.

Because of £he soil and permafrost conditions
in the valley walls in the approach areas to this bridge
site, we do not believe it would be advisable to use
concrete abutments. Also, we do not recommend piers
founded on concrete spread footings in the stream bed.
We therefore recommend that the abutments and any piers
be supported on driven steel H-piles. It is extremely
unlikely that timber piles could be driven at this
site without damaging them severely. Precast concrete
piles should not be used due to difficulties of transportation
and also because the length of the precast piles would
have to be determined in advance. Steel pipe piles
are not recommended because it is doubtful that they
would be able to withstand the driving stresses.

Steel H piles which are to be placed on the
banks where they will not be affected by scour should
be driven a minimum of 30 feet below existing grade and
designed on the basis of an allowable skin friction of
800 psf (on the gross perimeter) with the top 10 feet
of pile being assumed to carry no load.

Steel H piles driven in the stream bed should

be driven a minimum distance of 20 feet below the bottom
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of anticipated scour and should be designed on the

basis of the "Table of Penetration Resistance" following.
Design parameters are summarized on Plate 3, Appendix

A. Where bedrock is encountered, the piles should be
driven 10 feet into bedrock.

In driving steel H piles the weight of the
pile driving hammer should be at least twice the weight
of the pile being driven except where a diesel hammer
is used when the weight of the hammer should be at
least equal to the weight of the pile. To prevent
damage to the points of the pile they should be reinforced
with flange plates for a distance equal to 1.5 times
the size of the pile. Alternatively, the point can
be reinforced with a driving shoe. Piles should be
driven to practical refusal or refusal according to
the following table of penetration resistances assuming

that the hammer delivers an energy of 15,000 ft. pounds

per blow.

TABLE OF PENETRATION RESISTANCE.
Description Inches Per Blow
refusal .00-.05
practical refusal +05=.25
high resistance . 25~: 50
medium resistance :50-1:25

In order to ensure that refusal has been reached, driving
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should be continued for at least 100 blows after refusal
is first recorded.

Piles driven to refusal in the stream bed,
as defined above, may be designed for the full structural
strength of the pile section acting as a column. The
design load will depend upon allowable stresses in
the pile, column length and the arrangement of natural
bracing. Piles driven to practical refusal, as defined

above, should be designed for two-thirds of the value

permitted for the pile as a structural column. Consideration

should be given to using battered piles on the outside
of the pile bents in order to provide lateral resistance.
If a drop hammer is used in driving the piles,
care should be taken that the energy delivered to the
pile is not greater than 15,000 ft. pounds per blow
unless calculations show that the pile can safely take
higher impact stresses. As mentioned above, bedrock
may be encountered before the design depth is reached.
In such a case, the piles should be driven into the
bedrock a distance of 10 feet. |
One of the problems facing bridges in this
area is the possiblity of logs jams occurring which
can cause partial or complete failure of the bridge.
Log jams are only likely to occur where trees travelling

down the river have a greater length than the clear
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span of the bridge. We suggest that the height of
trees growing adjacent to Canyon Creek upstream of

the bridge should be checked and, should it be observed
that there is a possibility of large trees being washed
downstream, such facts should be borne in mind by the
bridge designer. If piles are used to support vertical
faces of embankment fill, the lateral force against

the pile can be computed by assuming the backfill to

be a fluid with a density of 60 pounds per cubic foot
where the backfill is not compacted.

Embankments constructed below the highest
expected flood level should be protected with riprap.
As suitable rock may not be available, sandbags filled
with concrete may have to be used.

Respectfull bmitted

GM/jC & e
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APPENDIX A

Charts
Test Hole Logs
Sections
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Piles on dry land to ke designed on the basis of an
allowable shaft friction over effective length of
embedment of D-10 with D minimum = 30 ft.

Piles in stream bed to be driven to 20+ feet below
scour depth and designed on the basis of penetration
values (see text).
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BRIDGE PILES

n CONSULTING ENGINEERING & TESTING
b NORMAN WELLS AREA

[ oAt —— Jwaoe _C.Fc ] owko. — JooB: _E2510 |mate

e Gh Geadms 8



vz b2
2z 22
oe oz
8l el
9l 9l
3704/ 0 QVF
s/ —t
Fan
N b4l .“lnhl\fﬂk&h.&lx\‘.muw Fl
sty mo7 'Aarts L L7
el (712 72|12
2l 2/ = -2l
J\ ’ aHHE RITET) 2p = R3S
UT krprp29 2104 WMWQorU we
i ol [0 = TS T ai
\p/ Aapes "
ML hETi S >NW\_
m \m S ot ey e = Yn
va’ g4
\.\ W g , W TS s \NN ||§Q..NI1 9
7 &r0s5 #0970 it
ugp
xopd Pt v b — ot "
/
iy, BT
e e
2 Vel PLUEE T 3
PEAFT 4 & \ s 4
5 MO PLTIE ACHT S
A, 722y %09/ XAl = . __\3INIEAD | Wy
i SHNYIWIY u.u_ % O\o % 0\0 O\O +00I 001 h.OI._._ [+] ] 0“._1_.._ oz = H E Amu:nﬁ. N.\ﬂu a.-uw ﬂ.:_)._wwﬂnvé - zu| R [*]
=3 e = T-Ta T L ————E TP L T e Sk ec|Gz| um zo
IIIL , - - $ -
ocsl O lozo|sE SBl2lzf5 |k (IWNTOA 374VS 40 %) LNIINOD 3010 (R T R a B HER
“si=el i (LHOI3M AMO 40 %) LNILNOD ¥3lwm= O (23| NoILdINoS3a (29 NOILdI¥IS3a oS  |E°(ZX| < | "|Em|ad
paewnn| s9'g| 3w <| < s T EE] g g m2| 2
=-NIV o
3704 1S3l LERT DEPATZT, FZ  NDILVLIOIA] < ©94> ":39VYNIvHa 3IV4HNS e/ 72077 9|y Z A7 HI3L B~ i)
:135440 | S= L L 2= :39YNIVHO |g¥|- b ESZZY :ON OLOHJHIV[Z/2/=/:a31i¥a 31vd 7 9N3 Q131d] <7D Nma

AVMHOIH 3IZN3XMOVW

VAVNVD ‘SHHOM O178Nd 40 LN3W.1¥vd3a

1¥0d38 3770H 7171Ha

‘L1 S31VIOOSSVY ANV AQHVH W'Y

i

} &5 E =9

E

» €3 &2

s -

R 8




|
|

¥e rve
z2 1
o2 02
8l r8i
b 9l H91
14 adl
5 mvud}\ =0 ar7
== 4} 2 T MMIoEG .  Adivrire T .N_
// — 70 42y Aivis A771
Adyaaas (272
. ol DBV O Iiﬂr{lha\!ﬁmxi_\&muuml al
2 - L=
mw o 2L en 4N B~ — DL "
\_/ LS w577
9 o Vmns SRR e e 9
\..\ 5 P OF S
b Azrrs ! (B5awo) prarers
ugpu Sz
yepy Bo 2/ m\\ v Y WWQMWQ hE 4
2/, oc — 4 ‘ ; 2T/
A o \)\\ %ol XA Nmuumwnn\m e a«nH\.w\m,. v
e ol < o ¢ T moag roaeao y
A 7L, DUSKY TIOF I RAET D Aar ST
v oy < =t s [ TH
) SYYYWIY o . 0} 0\0 0\0 0\0 +00I 001 ._._O’._._ [+\]] OH_!_J oz = ﬂwrﬁﬂ.ﬂ\ uﬂ i 2w 2 [«]
i | - i Ll ainer’ 'oiisvia - oE °cias “Blze
solowl 2 | Bl 2|2 . e 0o "5leq A |3E|EE(SS
Leb| S loz2|E28 55| 5|2 RAOEN WM SN SN 30N | B9 . 22l33| 8 [Fn|22|23
“ol-w| P (1HOI3M ANO 40 %) LN3LNOD ¥3ivm:= O (2| NOILINOS3A | S NOILdI¥OS3a 710S [2°(3 5| < amid3
Koo 50| sl 3 2 SISATYNY ELY s e |mgl 2
3ZIS -NIVH9 : o
T u>m._m_ SYFIUrRy 2T “zo_._.d._.mwu_)_ < oot :JOYNIVHA 3JOV4NNS sptTIS OIH 7w HO3L ‘%A_xo
: 135440 | PE Ao Z=== IOYNIVHI | ¥ | - ¥$622Y :ON OLOHJHIV €552 037140 31va <% _O9N3 Q34| 70 NMa
AYMHOIH _JIZN3XOVIN . ‘N
VAYNYD ‘SHHOM J178Nd 40 LN3WLNY43a 180434 310H 711HA Q17 S3LVIOOSSY ANV AQYVH W'Y
o Ul 09 S = ¢ E2 )} o } B 55 =9 o8 U o8 a8 au




I

ve b2
Am 22 122
oz oz
I\ Az2o Adeq
J\ Q— \ %\ el ] .Q_
9 91
5 "
> 2 21
M.J ol a
\Nﬁ ] -8
\ PiLSE# TS MO
5 3 ey MO Ho J
A\ ‘ \“aa.»\o\““.wv‘w
9, X STIEH Py
/H.‘ V ool / HLEC T, QN\R»_.NM.\N WAL 7O | 1o
X#4/ \& w8 3 i ik N\_.W\..mmqwxug me7 ATHTE LTI | TW [
{
w0l , ST=2 ‘ sstoay ..
FrrXE e ARarps 2
oRaEZE 773,
FPSIRT @Y N | {(72) 737629 Mo
SHHVWIN - u_ % | % [ % | % [t9°! o0 1iWh o % % " ,Ns. .Q; 2L v 122 #| wls =
| - <342 = ainor’ ' oi1sva o~ a3 .nm wzl |42 =S4
Sco| < lozo S8(a8 E z m m (3WNT0A 371dWVS 40 %) LN3LNOD 301:T7 nm = L mm 2 wm e
" = Te|Te o ( LHOIIM AMO 40 9%) LN3LNOD ¥3aivm= O |2 =| NOILdINOS3Q mm_ NOILdI¥OS3d  Tl0S £° mm 3 sl
, . 2 SISATYNY 301 e 2
- pzEnnN| s'o'e| 3wl < 2715 -NIVH9 z & z
aes S AIN3| SAPFsZ RIS NQILYIIOIA | T oo4>  IOUNIVHA 3OVINNS |90/ TS LY ol 2 7~ HI3L AAZAND
s 1135430] S A~ @ = I9UNIVHI | V1 -FS S22V :ON OLOHJUIY [E5£,2/:037118a 31va T ON3 Q34| A7 NMA
AYMHOIH _JIZN3XOVIN : N
VOUNYS *Som DEaAd 25 TN L 8Yd3a 140434 370H 717I8a Q17 S3LVIOOSSY ANV AQHVH W'Y

)

iy

e’

S~

el
oy
£
e
i’
-
ot

.




Wﬁ [+14 t OGS
w zrol SO TNZF
] AV 8t %‘ - —— L8t
or ot
L, vt Lot
,/\ L )
: T A3re=5 € artre
Ji gy g (LS | w -
_ ./ﬂ\ oY —— ————] -Q‘ \ﬂh&-&l r— +
Swporsazaps (Trip) NET D naners
7)) 27s| w
! 8¢ mm ..ﬁ / IBE
%
| \f. 9¢ , hau= W) 9%
; b Suswrd oy hanvvs C Lis|aw
# be o s
QIAIVACIINS oy p
PYINONY ‘AlTS ONv< WS
= 2¢€ AZAe75 03/ 1ol 8
xow P8 P 2
A sT-2 s o€ ¢ -
\$\ ‘ .Y S TA=R
ﬂ 2RSS | (oo {(771L) 724629 | wo .
, PR, Q ez & a..w._u_tahhhﬂﬂ 0%& a2, m‘mﬁ\
Q FUEEHTY, WO LTSS
A2PLEXPTY) %m i (LI AT HD
+00! 00l 08 08 ov 0/ nr o %z
swway | gl g|%]% [%]% i ——— 2, 8831 % |11 |e
= - @ =i - 2 - |50
.ﬁl o os|oe : E m g (IWNTOA 3TdWVS 40 %) LN3LNOD 301:T |n73 ms 23 mm g a2 HEE
FEC S “ijca|p|® E: (1HOI3M AMA 40 %) LNILNOD ¥3Lwm:= O | 2| NOILJI¥OS3Q |2 S NOILdI¥IS3d  T0S £°122| 3 g3y
e | wwml 2| 2 SISATVNY 301 s e |"2| 2 I
JBWNN| s'2'8| 3TIW Lot 1] z |
F~oz 133HS A3 SHIPy T 'NOILVL393A | T @97 39VUNIVHA JDVHHNS | 22 TRy oy 2.q_HI3L| 2 o
370H 1831 "135430] 39UNIVHO | ¥ (-$E6ZZV :ON OLOHJNIV | £Z7%Z/ a371718a 31va 2S£ 9N3 a1313|  JFJ NmMa
AVMHOIH _3IZNIMOVIA 140434 370H 11I8a ‘011 S3LVIDOSSY ANV AQHVH WM
VAVNYD ‘SHYOM 2118Nd 40 LN3IWLHvd3d

B

P32

€3

L

|

E 2

B B &= 0

_J



v2 L2
22 22
oz oz
] . H8I
| X
® 2704 2o arz ”
o
\,W vl 4
\__V 2l %s S\ | 4 21
_ . AN
AL?ig AZZA
ol LEEY Ty aLmoy $ovd rat
_..W‘___&I T e —
& 8 8
i - Rl A
et 1Y spersarons =,
- _ A " P Rt q
TEAD S SE O,
Xegs 8,2 T v e
i rmozs
\\lﬂ\\w\\ Q% - ././ e b\\b\m\\\\dnw Tk T L5
P 3 Al x> > CEAETD |72 i®
.Uﬂ\\.“ﬂ 1Y pmozg. EWOLERTIN DyMtO3D
= U\kn\mw\ moF Aarts .
rrpaDa0L, | vz | o Aaper> {17/ | 7
PET gl = % | % | % | % +00! 00l ._._ﬂ“_.-_._ F}x ow...:j 0z [ 3 mm DI Sslesr A "It 2 oleu =)
].ﬂk ,ﬂ.. 2 3 ® o i Jisyd - Hu _um m“ 2 uw MM =0
44| o 029 I IR R (3NNT0A 37dWVS 40 %) LN3LNOD 301:=T7 | B3 2o PHERIRIEHEEEE
_ b Te|Te £ ~ (LHOIIM AMO 40 %) IN3LNOD ¥3Lvm= O |2z | NOILJIHOS3A mm NOILdI¥OS30  TI0S £° m.m. 3 e
i — 2 =2 SISATVYNY 321 e 2| 2
m Ri3swnN| s'2'a| 3TN 2716 -NIVND z
390H 1§31 A3 EFEEE ETS NOILVIE0EA | —='OC_y  -30YNIVYQ 30V4uNS| o777 PFFAFA/ o 377 Hoal ~Faow
: 135440 S eyl -5 D= 39YNIVHO| S+ |- +SSZZ V ‘ON OLOHJBIV FZ/5/2/-03118a 31va @& :9N3 0131d| AT Nma
AVMHOIH _3IZN3IXNOVN 5 i
VAYNYD ‘ SHUOM JIi8Nd J0 LNIWLHY3a 1¥0d34 370H TIHa 017 S3ILVIOOSSY ANV AGH¥VH W'Y

i,
i
wiiam
g
-
e
)
Ry
kS
it
Tiie,
a3
P
)il
i
i
veren
il
.,
e
it
st
=
e
i
kg
B
ikt
A,
i
e
i
i,
B
)
e
L)

e



APPENDIX B

Explanation Sheets

R.M.HARDY & ASSOCIATES LTD.



EXPLANATION OF TERMS AND SYMBOLS

USED ON TEST HOLE LOG SHEETS

Depth
This column refers to the depth below the ground

surface in feet.

Sample Number

= Tube and core samples were numbered consecutively
from the surface. Grab samples were not numbered.

Sample Type

This column indicates the depth interval
and condition of each sample attempted. Undisturbed
- samples in this program were obtained with Shelby tubes
of 18 inches length and 3 inches diameter, manufactured
from 11 gauge steel, or by core drilling. Cores were
of 2.85 inch diameter and up to 36 inches long.
Disturbed samples were obtained from the
returned cuttings.
T indicates tube sample

C indicates core sample
Eﬂindicates large grab sample
Note: Grab samples taken for water content and visual

examination are not indicated in this column.

Percent Recovery

- This column shows the length of sample recovered

as a percentage of the length attempted. 100% recovery is

not indicated and may be assumed where no value is shown.
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Penetration Resistance

No standard penetration tests were performed
during this program.

Soil Symbol

The soil symbols used are explained in full

on page 5 of this appendix.

Soil Description

Soils of different engineering classification
are grouped generically for ease of reference. The system
used is the Modified Unified Classification System for
Soils.

Frozen Ground

The depth intervals over which frozen and unfrozen

ground were encountered are indicated by F and UF respectively.

No attempt was made to differentiate between seasonal
frost and permafrost.

Ice Description

The ice content of permafrost soils has been
classified according to the National Research Council
System for describing permafrost. A brief review of the
NRC System is contained on page 9 of this appendix. Where
no entry is made, the type was not recorded in the field.

The amount of ice contained in a soil sample
was estimated in the field laboratory by inspection. The
value arrived at by the laboratory technician has been

left unchanged.



Water Content

The natural water content of the soil at the
time of drilling is plotted against depth on the chart
at the right hand side of the log. The water content,
which is indicated by a circle, is expressed as a per-
centage of the dry weight of the soil. It will be observed
that water contents in excess of 100% are indicated in
the column at the right of the chart by figures.

Volume of Ice

The total volume of ice in undisturbed samples
is indicated on the same chart as water contents. The
value is indicated by a triangle. This volume is the
total volume of ice in an undisturbed sample and includes
intersticial ice, as well as excess ice, and is expressed
as a percentage of the total volume of the sample.

Grain Size Analysis

The proportions of clay, silt, sand and gravel
in a sample are summarized. Grain size curves for each
sample so analyzed are on separate sheets.

Wet Density

The wet in situ density of undisturbed samples
is the total weight of the sample in pounds (including ice

and water) divided by the volume of the sample in cubic feet.
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Dry Density

The dry in situ density of undisturbed samples
is the weight of dry soil divided by the volume of the
sample in cubic feet.

Atterberg Limits

The plastic and liquid limits are shown on
the water content chart by a horizontal bar. The Atterberg

system is discussed in the following section.

NOTES ON ATTERBERG LIMITS

Soils which possess a significant fraction
of clay can exist in liquid, plastic or solid states according
to the water content. Where the water content is very
high, so that the soil is in the form of a slurry, the
soil behaves as a liquid. If the water content is reduced,
for example through evaporation, the clay will enter into
a plastic state. If the water content is reduced yet
further, the clay will become a solid. The transition
from one state to another occurs gradually over a range
of water content. Atterberg, a Swedish agronomist, developed
a method for delineating the boundaries between the three
states. If his method is used, the water content which
marks the dividing line between the plastic and liquid
state is known as the Liquid Limit. These water contents
are all expressed as percentages of the dry weight of

soil. The range of water content between the plastic
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and liquid limit is known as the plastic range and the
numerical difference between the liquid and plastic limits
is called the Plasticity Index.

It will be appreciated that where the natural
water content is in excess of the liquid limit, the soil
mass will be most unstable and will readily flow into
excavations or trenches. Such considerations will not
apply where the soil mass is kept frozen. However, in
cases where the frozen soil is allowed to thaw, the relationship
between the natural water content and liquid limit becomes
critical.,

On page 5 there is a chart showing the relation-
ship between the Plasticity Index, the Liquid Limit and
the group symbols of the Unified Classification System.
The Atterberg Limit system is extremely useful for identifying

and classifying soils.

NOTES ON THE RADFORTH SYSTEM

FOR CLASSIFYING PEAT

The Radforth classification system for describing
muskeg (organic terrain) is a method for classifying the
three elements of vegetation, topography and organic surface
cover using letter and figure symbols. Height and type
of vegetation is described by using capital letters (A
through I). Topography is described by using lower case
letters (a through p) Organic cover type if described

by using figures (1 through 16).



Table I outlines these figure symbols and the
peat structure and type represented by them. A completé
description of the Radforth system is contained in "Guide
to a Field Description of Muskeg" published by National
Research Council, Ottawa, from which has been copied Table

I.
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TABLE I

SUBSURFACE CONSTITUTION

Predominant |
Characteristic Category Name
1, Amorphous—-granular peat
&y Non-woody, fine-fibrous peat
X Amorphous—-granular peat containing

woody fine fibres

4, Amorphous-granular peat containing
woody fine fibres '

5, Peat, predominantly amorphous-granular,
containing non-woody fine fibres, held
in a woody, fine fibrous framework.

6. Peat, predominantly amorphous-granular
containing woody fine fibres, held in
a woody, coarse-fibrous framework.

7. Alternate layering of non-woody, fine
fibrous peat and amorphous-granular
peat containing non-woody fine fibres.

8. Non-woody, fine-~fibrous peat containing
a mound of coarse fibres.

9. Wood, fine fibrous peat held in a woody,
coarse-fibrous framework.

10. Woody particles held in a non-woody,
fine-fibrous peat.

1L, Woody and non-woody particles held in
fine-fibrous peat.

12, Woody, coarse-fibrous peat.

1.3 Coarse fibres criss-crossing fine-
fibrous peat.

14, Non-woody and woody fine-fibrous peat
held in a coarse-fibrous framework.

15, Woody mesh of fibres and particles
enclosing amorphous-granular peat
containing fine fibres.

15 Woody, coarse-fibrous peat containing
scattered woody chunks.



