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a soil survey of Waterton Lakes

uest was received from Mr. Gordon Roach,
or a detailed examination and description
part of the Blakiston fan that is being

r the installation of a sewage disposal lagoon
ite of Waterton. This report is written to
bove reque
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GENERAL DESCRIPTION OF THE AREA

jority of the soils (map Unit No. 21) on Blakiston Creek
e coarse textured and contain a very high percentage
90%) of coarse fragments. The exception is a small

of silt loam on the eastern and northern fringe of the
i.e. the picnic area near the Dardanelles waterway. The
fragments are mostly gravel and cobble sized, red and

-

rgillites, sandstones and limestones. Many of these
s are lime coated. The apex of the fan (i.e. the area
where the highway bridge crosses Blakiston Creek) con-
coarser soil and greatest abundance of cobble-sized
. From this point, the fan drops down in an easterly
wards Waterton Ldke. The slope of the fan is
2 per cent, The toe of the fan (the easterly
n near Waterton Lake) has a sandy loam sur-
bove the gravels (see Figure 4). This overlay
ss of greater than fifty inches near the fan
Shallow { one to two feet deep) meander scars of
d creek channels are very evident over the landscape
lluvial fan. There are no soil layers or horizons
impede water permeability. There is not enough
to keep these soils moist for very long and because
v storage capacity of these soils is low, they are
to dfuughtv periods. In the early spring and during
et times, there may be very short periods when the
table rises to within three feet of the surface. Low
of the fan with high water table conditions have been
d on the soil map and are located in forested areas
Waterton and Kﬁight's Lzke. Seepage of water from
1 Creek through the fan has been observed at a number
on the lower parts near the lakes.

O On o

MO D Wi 0N e o
oot o3
et O m

Ty

jO)
ow
©

®

=
M
i 2 0 T e A

[N )]

=3
SR

Ot

e e B e B RO

[@ RN
WO LD n e
ot

A
<]

(eI IR G- e W BNO T S O T
o}
0 e

S (o

OO0 R OO0 D

L ST VI O PO O o S T S ot T T DR 0V BN o SO
vl

OO0
Prle pode ;»§ k.<
)
pete

€3 b

2

%)

HoW
v w

8]

Cyoet oy

5 0.

R R e O SG T I S o S I S S SO T IR B 0 o A S

adi
-
L

s
-

30
b
ot 0

o
-

QWi T O
fah}

<
%
o B OV R g

O QO o o M e

w

4%
TR R DM

oW

D OW oo BT
W

y 7T vt

oo

73]

Ge ol@gfcuily speaking, Blakiston fan appears to be aggrading
“i;WuLly. Because of this condition, the present creek channel

an overflow its banks occasionally and flood certain adjacent
is also possible that the creek will change the

position sf its channel from time to time. High water condi-
tions in Waterton Lake (i.e. see the 1964 flood records) can
flood some of the lower land areas on the toe of this fan.
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bly active during some vears when extensive
, and may take the form of deposition and/or
“ace soil materials. Cbservation of areas
re ation has been disturbed indicate that the soil
this fan has a igh risk or potential for water erosion,
¢ high erosion potentlal is further verified by observing

loose, open, non-coherent characteristics of the soil
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a large portion of the

e few, 1f any, trees,
muloides (;fymblzng eny. The shrubs and
ssy part of the fan pear to suffer from

rlflcant periods of the year. Strong, pre-

rom the south follow the Waterton Valley and

inly add to the drought1ness of these soils. There

100 per cent coverage of a vegetative association

ed by Festuca idahcensis (bluebunch fescue),

brella (rough fescue), Danthonia par ryllﬁparry oat-

{nus sericeus (pursh's silky lupine,. About

tne area 1s covered by Potentilla fruiticosa

ubt uefoil). Because of the droughtiness ot the soil,

ative growth is short and of re atively low volume. The

ed vegetative growth plus shifting of material by running

water does not allow significant pvorvle development to take

place, hence these soils are classified as Regosols (the

Canadian Sy tem of Soil Classification, 1970) showing little

evidence of soil horizonation (See Flsure 1 and accompanying

soil legend).

ion is characteristic
In this area there
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SOIL DESCRIPTIONS

‘he following pit was described August 7, 1971 at a point
pproximately 2/10 of a mile east and 100 yards north of the
tables eat of the cemetarh:

n (‘D ]

Soil Pit No. 1, map unit No, 21

Horizen Depth Description
b n———————— aemar——————————
Ah g-5m Dark brown (7.5 YR 3/2,moist}, gravelly
sandy loam; single grainy very friable;

plentiful fine roots; estimated coarse
fragments 50 per cent; gradual wavy boun-
dary; pH 7.6.

Ck ~5=-30" Grayish loam (10 YR 5/2 dvy ) vravelly
coarse sandy loam; single gfaln' loose
few f£ine and medium roots; weak ethresence
with hyﬂrochiorkc acid (maLnEV from lime
coatings on the finer. gravel coarse
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fragments estimated at 90 percent
wavy boundary; pH 7.6.

Cko 30-35" u“aylsh brown gravelly sandy loamy sin-
gle graini loosey few to no rootS° weak
efferesence; coarse fragments estimated
at 90 percent, pH 7.7.

A second pit was excavated near the gravel dump and was de=-
scribed as follows:

Soil Pit No. 2, Map Unit No. 21

Horizon Depth Descriptio

C g-12n Brown (10 YR * 4/3, moist) sandy loam;
ingle grain; loose; many roots; abrupt
wavy horizon boundary.

12=-24m

-
bt
[

'vws’

Dark arﬁyisl brown (5 YR 4/2, moist)
ar ve ly sand; single grain; loose and
n coherent; some efferesence when

h 1 was apalled to lime coatings on the
undersides of cobbles and stones in

p sition; diffuse wavy horizon boundary;
coarse Lragments estimated about 90

per cent.

118y 24=112"7 Very similar to the horizon immediately
above excepb for an even higher per-
centage of coarse fragments; water table
encountered at 112 inches from the
surface on July 21, 1972.

above profile is very weakly stratified. No fine textured
ata were encountered anywhere in the proflle.
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SOIL SUMMARY

[t

i

)

Estimated drainage:

ion rate:

N‘

Percoiation rate:

coarse textured alluvial fan.
low angle alluvial fan.

2 per cent and relatively uniform
throughout the area.

from lake level at approximately
4180 feet above sea level to 4300
feet above sea level at the apex of
the fan.

less than 10 feet from bottom of old
creek channels to general fan level.

slope directions are north, east,
and south.

very well drained except at toe of fan
where some areas have a permanent
water table.

probably seldom, if ever, within three
feet of the soil surface of the grassy
part of the fan.

around five inches per hour.

most test sites are about three to
four minutes per inch (See Figure 5).

low when the vegetation has been
removed. Low, even when vegetated,
if the volume of water is large.

very low.
extremely low.
difficult.

cation exchange pdClty is very low;
probably less tnaw four millie~
quivalents per 100 grams of soil (i.e.
the fine earth fraction which is less
than 2 m.m. in diameter size). The
calcium carbonate (Cal03) equivalent
is about 10 per cent. The pH is about
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o) vaflable nitrogen,

PN M~
gmm
) N b

There is about one pound per
£

12 pouﬁds

acre of available phosphorus and
pounds of 3ouusLum. The above

values were determined from soil
samples teken from the first pit described.

PARTICLE SIZE DISTRIBUTION

The following were done on the fine earth fraction of the soil
{those particles that are 2 millimeters or less in diameter).
Soil Thick= Mechanical Analysis (Soil pit No. 1)
Horizon | ness — I -
i; ' % Sand % Silt % Clay
inches | 2 to 0.05 m.m. ; 005 to 0.002 m.m.} £0.002 m.m.
&h 5 59 | 32 9
Cky 25 74 22 4
Ckz 5+ 79 17 4
MOLSTURE CHARACTERISTICS
of the fine earth fraction of soil pit No. 1
Soil Thick-41/3 bar percentageyl5 bar percentage Moisture Available
Horizon ness (Field Capacity) (Wilting Point) for plant growth.
in : Inches of water
inches Percent jper foot of soil
Ah 5 19 9 10 0.9
Ck, 25 - - -- -
kS
Cky 5+ 5 3 2 £0.1
The table indicates this soil has very little capacity to store moisture
for plant use.
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INTERPRETATION

e water table encountered at 112 inches from the surface
1, 1972 is assumed to be in hydraulic connection with
ton Lakes system. Undesirable materials which pass
the soil material to the water table®will thus even-
nd up in the lakes. The soil materials in the vicinity
roposed lagoon are porous and coarse textured, allowing
colation of water. Sewage may be expected to contami-
water in the saturated zone below the water table unless
ve measures are taken. Thus, care is necessary on these
pollution of the Waterton Lakes system is to be avoided.
the measures taken are effective in reducing the organic
and pathogenic organism content, care must still be
cised if nutrient pollut101 (elements such as nitrogen,

hosphorus, potassium, etc.) of the lakes is to be avoided. The
”evy low cation retaining capacity of these soils means that they
will not be effective Lllters for nutrient ions.
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The low amount of available nitrogen and relatively low
unts of availeble phosphorus, plus the very low water-holding
city of these soils suggest that establishment of effective
s cover for erosion control (i.e. on a back-slopearea) and
s for screening will require the addition of fertilizers
d irrigation, and possibly the addition of topsoil. These
oils are quite susceptible to erosion when the Ah horizon is
removed, so prompt establishment of erosion control measures is
desirable.
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Because of the geographic location of the Blakiston fan, it
CuwsoicuousLy in public view from several points in the Park.
£ ?ioafe 3). In our view, the soils and subsurface materials

is area do not readily lend themselves to management that
improve the aesthetic values of the area.
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grassy area cf the fan is part of the general winter-
ea of the Park. Any reduction in the area of this
probably be detrimental to animals using the range
n addition, place more grazing pressure on the re-
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ge. If an installation such as®sewage lagoon is

in such a way as to occupyten acres, with a buffer
nother twenty acres around it, it is possible that the
pac on anlmal life may be over as much as one hundred acres.
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CONCLUSION

. threat of pollution from establishment of a sewage
isposal lagoon on this material is a real danger to be con-
idered and avoided, if possible. '

Z. An  examination of the soil maps currently being prepared
for the Park, dc®not reveal any convenient alternatives for
the location of such a lagoon near the townsite.

The Blekiston fan and the soils developed on it are not
ticularly unique. Similar soils and fans are common to this
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below 20Y. Above
there is few
coarse Ilragments

MAP TEXTURE COLRSI
UNIT CLASSIFICATION (€2mem.) | FRAGHMENTS (>Zian) DRATRAGE VEGETATI O PAganNT MATSRIAL
20 Regosol (very little Coarse Abundant Poorly Unvegetated Alluvium
profile development) textured cobbles and drained
boulders
21 Regosol (very little Coarse Many graevels, Excessively | Mainly fescue grasses { Alluvium
profile development) textured | cobbles and drained
boulders
25 Regosol (very little Coarse Few gravels Well Grasses and clumps Alluvinm
profile development) textured | and cobbles drained .of trembling aspen
26 Dark Brown Chernozem Coarse Coarse fragments | Well Grasses Alluvium
(Profile development indicates } textured found at depths drained
little disturbance) > 30n
29 Gleyed Cumlic Coarse Few gravels; Jmperfectly | Balsam Poplar Alluvium
Regosol (soils frequently textured { cobbles and drained
flooded or eroded) boulders not
found
30 Orthic Humic Gleysol Coarse tol Very few Poorly Willows, mountain Alluvium
(soils saturated for mediun coarse drained alder, sedges '
significant portion of year) | textured | fraguments
1 Orthic Dark Brown Coarse Abundant gravel, | VWell Mainly fescue grasses | Outwash
chernozem textured | cobbles and drained
boulders
1 Lithic Dark Brown Coarse Abundant gravel Well Mainly fescue grasses | Outwash
chernozem (<20 textured | and boulders drained
inches to lock)
23 Curmlic and Orthic Coarse Abundant gravels vell Mainly grasses with Alluvium
Regosol textured | and boulders drained sonme trembling aspen
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Rock outcrop

Not
applicable

Not
applicable

Not.
applicable

Not
applicable

Not applicable
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Figure 2 \/ege,'t‘a,"ﬁoﬁ. ’Pa_‘f"i‘ern on
BI&K‘S“'OQ Fan.
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F’igure 4. Diajr&mmaﬁ}; E&S?L +o West Cross—seclion of Blakiston Fan.
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Figuve 5: Location of Water Tercolation Test Holes on Blakisfon B
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