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CHAPTER I

THE STUDY AREA AND THE NATURE OF THE RESEARCH

Nature and Scope of the Investigation

The main aims and purposerf the study are to
explain the nature of the soil cover of a limited part
of Southwest Devon Island, namely the peninsula between
Gascoyne Inlet and Radstock Bay. The geochemical and
mineralogical nature of some loose materials will be
related to the area's bedrock or mode of geomorphic origin
“and later development, It is assumed that any weathering
sequence could be determined using pedological criteria
and methods, The soil forming process consists of fresh
bedrock being either chemically weathered in situ or
through physical processes the rock surface may be broken
up intodebris and loosened material, This material,
through time, may be altered by pedogenesis in situ or
transported by geomorphic processes to the lowland area.
These materials are then redeposited where further
pedogenic processes may act upon them., The resulting
soils may thus be described with respect to a) the
morphology‘of the soil and b) the origin of the parent
material as follows:

a) Soils developed on new parent materials (i.e.,
broken up in situ)

l.



b) Soils developed on gravel ridges or other
transported debris,

The in situ debris and loosened material imply a third
type of material on which the soil may form which is soil
locally transported or sorted on the same bedrock, Within
the pedogenic areas provision will also be made for:

a) mineral sorting (patterned ground)

b) the presence or lack of organic matter

c) the presence, if any, of chemical mcbilization

of wvarious elements especially drainage seeps.

d) wet and dry sites and associated soil features
grouped within soil associations or catenas.

Location and Degcription of the Study Areca

Devon Island (the southeasternmost and second largest
of the Queen Elizabeth Islands) consists of an area of
approximately 25,800 square miles, The landforms of Devon
Island are the result of stream and marine processes, with
local‘modifications by glaciation and frost action with
landforms Bearing evidence of upliff and depression of
the island with respect to sealevel since the Pleistocene,
More than half of Devon Island is plateau 500 to 2000 feet
in elevation and is characterized by a well-preserved,
relatively featureless inland surface and continuous coastal
cliffs, indented by fiords and steep-walled bays (Roots,
1963). This is also true of the study area located
between Gascoyne Inlet and Radstock Bay in the southwestern
sector of Devon Island, Here, two erosional remnants

of the inland plateau remain: Caswell Tower and South
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Plateau, These are separated by a low coastal plain

known as Bear Valley (Figure 1),

Geology
The geologic history has been outlined by Fortier
and Morley (1956). Sedimentation occurred over the
Franklin Geosyncline from the Cambrian through to the
Devonian Periods, The bedrock of the study area lies to
the south of the Franklin Dome and is composed of the Read
Bay Formation (limestone and argillaceous limestone

marine) which is Upper Silurian to lower Devonian in age

(Roots, 1963). Fossils collected during the field season

were identified by Dr,., Westermann (personal communication)
and these alsc reflected the above time period,

Roots (1963), in a transect of the mainland
plateéu north of the study area found the lowest exposed
bed to be argillaceous limestone, Overlying this, he
found approximately 250 feet of silty limestone with beds

of argillaceous limestone, and congloﬁerates and breccias

)
formed the upper section of this bed, The uppermost

270 feet were composed of thicker bedded cringidal limestone,
Stata of the area were within the regional homocline of
Devon Island and had a gentle westerly dip.

Rock samples collected by the author on the South

Plateau and in the stream valley located on its eastern

margin showed the following results. The uppermost bed



FIGURE 1. Location of the study area.
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was crinoidal limestone containing gastropods, forams

and very small pelecypods. The matrix was composed of
carbonates, quartz, clays, and shells which were filled
with sparry calcite. Underlying this was a bed qf medium
to coarse~grained sparry calcite (possibly recrystallized).
There was some clay included in the crystals, Beneath
this bed was a well banded limestone containing 1-2%
quartz and some micas., There were few fossils. The
thickness of the above bedsrcould not be approximated
since the samples were collecfed on the plateau surface and
no lithologic structure could be found, The only outcrop
visible was approximately 300 feet thick, underlying the
above beds and was composed of argillacious limestoune,
Pellets, shell fragments and forams were present., It was
well banded with about 8% quartz localized in some bands,
About 2% clays were also present, No sulphides were
detected in any of the samples, The bedrock of South

Plateau also showed a gentle westerly dip.

Geomorphology

The character of the coastlands is essentially
that of an upland piateau area truncated by cliffs which
were cut back either by marine processes or glaciation
The plateau is highest in the eastern sector of Devon
Island where, mostliy buried under ice,. it is transitional

to the highland part of Baffin - Ellesmere mountains of
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crystalline rocks (Fortier, 1963), At the edge of the ice
cap the plateau surface is about 2,000 feet above sea=~
1evel and from there it slopes gently westward until,

near the west coast, it is 500 to 800 feet high., The
plateau surface is smooth and relatively featureless

and has been preserved with very little modification

éo the very edge of the coastal c¢liffs or dissecting
Lalleys (Réots, 1963),

Opinion varies on the extent of glaciation
during the Pleistocene in the Queen Eligabeth Islands
though consensus is for a series of local ice caps
(Craig and Fyles, 1960) which only modified the land-
scape in slight detail, the greatest effect being imn
terms of isostatic recovery. Roots (1963) found glacial
striae with a westerly trend on top of Deechy Island,
about 8 miles to the west of the study areé. Some
erratics were noted on the surface of the South Plateau,
however no glacial depositional features were mnoted
either there or in the lowland areas,

Isostatic recovery in the study area is very
pronounced especially to the north of Caswell Towexr
and to the northeast of South Plateau where longshore
drift, followed by isostatic recovery has resulted in
raised strandlines 60-80 metres above sea level. There

is little information on the present rates of recovery,
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Henoch (i96h), from archeological sites on Melville Island,
found the maximum possible emergence to be 1,8 metres in
the past 1500 years, Owens' results (1969) suggested
continuing emergence at the present time although it is
very slow,

Roots (1963) states that most of‘the streams on
Devon Island are in the late youth stage of their erosion
cycle and ﬁave developed qliff~walled valleys, tapering
headward to sharp ravines,.,. In their lower courses many
of the valleys have flat floors of fluviatile material
some of which has formed from deltas that grew progressively
seavard apparently as sea level receded from a position
relatively higher than it is today. The gorge-like
valleys (east and north sides of the South Plateaun)
narrow upstream to V - shaped ravines and end abruptly
on the smooth plateau, although many of thé streams can
be traced headwards,; meandering without a well-defined
valley usually over solifluction debris and fed by water
from long stone stripes. The fjords and valleys along
the southwest side are spaced at roughly equal intervals,
and give the impression that they may have developed from
short consequent strecams on the scarpe or steep slope result-

ing from the uplift of the land,



Climate

Southwest Devon Island is subjected to a severe
arctic climate. Only 3 months of the year have average
temperatures above OOC while 6 months have average
temperatures less than -20°C., Of the 541 degrce days with
mean daily temperatures above OOC between 1951 and 19560 : 96
occurred in June, 258 in July, 177 in August and 10 in
September (Thompson, 1967). Table 1 illustrates the average
numbexr of days of precipitation for each of the four
"summer" months., The average for last frost in Spring
is July 9 while the average for the first frost in Fall
is July 25 (Hannell, 1969 - unpublished), During the 1969
field season between July 21 and August 30, there were 13
days of rain and 3 of snow while 9 of these days had fog
or low cloud., However, the precipitation occurred in the
‘first 3 weeks with August 12 though August'ZS being

precipitation-~free.
TABLE T

PRECIPITATION (AVERAGE FIGURES FROM 1960 TO 1968)

Month B o No. of i No. of No., of Days
Days Days Fog.

June 0.3 in. 2 1.5 ins. 4 5

July 0.8 " 8 o4 n 1 8

August X o220 - 8 e L 3 9

September 0,13 " 2 L,8 v 10 5




The unifocrm summer temnperature (Tablo 2) is
due to the ceoling effect of the cold sea which surirounds
Devon Island and is largely ice-covered even in July. Warm
air currcnts from the continent to the south are rapidly
cooled when passing over the colder sea, The seca's cooling
influence results in the formation of low cloud cover in
July and August which prevails over most of the Archipelago
and absorbs a large part of the solar heat that otherwise
would have reached the surface. Thus Cornwallis Island,
during August 1948, reported only U8 hours of sunshine out

of a possible 662 hours (Porsild, 1964),

TABLL 2

TEMPERATURES (OF MEASURED IN STEVENSON SCREEN)

Mean Daily Highest Mean Daily Lowes<t
Month . . 5 SR : .
Maximum Recorded Minimum Recorded
June D12 57 28,8 8
July hs,1 61 35.4 23
August i,k 59 33.2 7
Septenber 27.6 48 20,6 0

Review of Literature

Within the high arctic, pedogenic weathering is
reduced comnsiderably. Any weathering taking place is
dominated by the mechanical disintegration of the parent

material by frost action. Certain frost processes are said

to be constructive while others are destructive with respect
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to soil development (Tedrow, 1968a). The constructive
processes are size reduction of soil partigbs, arrangement
of so0il particles and the formation of structural aggregates.
Destructive processes centre around physical displacement
of the soil through frost action; frostestirring and ice
wedge growth, This latter process adversely affects
pedogenesis such as formation and decomposition of humus,
leaching and translocation of mineral and orgaunic components
from one horizon to another, soil acidity, and formation
of structural units (Tedrow, 1968a).

One type of "goil" considered in this thesis is
polygonally patterned ground and especially those forms
usually known as'stdny earth circles, In general, most
hypotheses of polygon formation are fased on some form of
pressure generated‘by frost and caused by the g xpansion of
volume on freezing and subsequent reduction of pressure
on melting, Washburn (1956) believes the development of
polygons to be a result of many processes acting together,
He concludes that the two dominant processes are multi-
gelation (ejection of stones from fines) aﬁd cryostatic
pressure. Howevef, it is necessary to have heterogeneous
particles for polygons to form, Corte (1962) has shown that
vertical sorting by frost action can occur within a soil,

As a result of the migrating freezing plane, fine particles
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were shown to move downward and coarse particles upward
within a soil profile. Federoff (1966) on the other hand,
describes the formation of polygons by differential

sorting in which the fine material is thrust to the

' surface, Corte's methods of vertical sorting can occur
as long as the material is saturated with water since

| he found the degree of sorting to decrease as the amount

of moisture decreases (Corte 1963).

Ugolini (1966) found that when cryogenic processes
have ceased to act because of changes in climate or
moisture regime, then that particular type of patterned
grouﬁd becomes relict. This then allows pedogendic processes
to progress undisturbed. Ugolini (1966) illustrates an
inactive net with four types of arctic soils formed with-
in it. However, renewal of frost action may cancel aﬁy
incipient soil development, Svatkov (1955) noted that
the humus horizon of polygonal soils is thin or often
missing.

Unfortunately, little research has been undertaken
to investigate pedogenic weathering in the Canadian high
arctic, Thus it is necessary to take into account
observations from other arctic areas. Meinardus (1930~
¢ited in King) in a study of the effects of pedogenic
weathering in Spitzbergen found that the chemical processes

involving the solution of carbonates werc prominent.
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Drew and Tedrow (1957) in an investigation of an Arctio
Brown Soil near Point Barrow, Alaska, showed that there
was a slight translocation of iron, aluminum, and magnesium
in the prefile together with the leaching of dolomite
from the upper horizons,

Solution and leaching of carbonates from surface
horizons has also been reported from Polar Deéert Soils
on Prince Patrick Island (Tedrow, 1968b) but removal was
never complete as reprecipitation took place on the
undersides of stones. Svatkov (1958) believed that
salination of arctic soil is caused both by transport onto
land of ocean spray and by chemical solution of parent
rocks. Douglas (1961 cited in Tedrow, l968a)has shown
that solution of carbonates in certain Tundra Soil profiles
in Alaska has been followed by reprecipitation as clay-
sized particles at depth, Although evidenée of chemical
weathering in these soils was abundant,; Douglas did mnot
observe mineral alteration in situ., The only in situ
clay mineral alteration found by Douglas was the chlori-
tization of montmorillonite, Hydrolysis, which is as-
sociated with clay mineral formation in soils appears to
be poorly expressed in the arctic environment (Hill and
Tedfow, 1961), Their conclusion was that most of the
clay in the profile was allogenic in origin, Similarly
Tedrow and Cantlon (1958) concluded that soil texture

appeared to be a reflection of the grain size of the rock.
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Day (1964) found that soil profiles located over argillite
and dolomite of the Devonian Age, had high clay contents.
This would also imply that particle size is controlled

by bedrock,

Organic Matter Decompositicn

As a result of low soil temperatures ﬁnd é re-
latively short growing season, processes of organic matterxr
synthesis are slow (Douglas and Tedrow, 1959). The
presence of permafrost at shallow depth impedes drainage
of the soil and near-surface horizons are saturated with
water throughout much of the summer, This tends to
prevent décomposition of organic matter causing peaty
material to accumulate on the surface. The slowness of
orgainc decomposition is illustrated by a radiocarbon age
of 2000 % 150 years B.P. for surface organic matter from
an Arctic Brown Soil, Alaska (Douglas and Tedrow, 1959).
An important effect of the progressive accumulation of
peat over permafrost is its dinsulating effect., Thus
the permafrost table rises and incorporates the organic
material inhibiting or reducing further decomposition,

Many investigators have found buried organic
layers at varying depths in the soil profile, Tedrow (1963)
found a permanently frozen organic layer in Arctic Alaska

with a C age of 8150 to 10,600 years B.P. but its genesis

14
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was not established, Tedrow et. zl (1958) found Cyy
dates for two buried organic léyers in tundra soils of
Alaska to range from 5300 to 10,900years.B.P. Tedrow
(1965) found a C,, age of 2300 % 110 years B.P. for
ofganic matter in northern Alaska, Tedrow (1963) believes
that the buried organic matter coincides with a warming
frend during late Wisconsin time. However, Mackay (1958)
believes that the organic layers resulted from progressive
burial of the organic tengues that extend downward in
depressions between hummocks, He further notes that this
process is continuous, further suggesting that C., dates

14

should be considered critically.

Gleization

The presence of permafrost results in the water-
logging of those horizons immediately above the permafrost
creating an aﬁaerobic environment wherein the free access
of oxygen is impeded and the reduction of wvarious com-
pounds takes place,

Svatkov (1958) notes that depending on locality,
thickness of snow cover and extent of soil moisture, the
basic arctic tymnes of soil formation may take on a more
or less definite characteristic of waterlogging with the
result that various arctic gleyed soils are formed,
According to Tedrow (1968%b) a mottled appearance in gleyed

soils in the high arctic is commonly lacking: on Prince
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Patrick Island the waterlogged minerai soils are not
gleyed or mottled, But gleization is present in all
Tundra Soils of northern Alaska (Douglas, 1961) and it
would appear that a ﬁedogenic gradient exists poleward in
which the effects of gleization are progressively lessened

(Tedrow, 1968a),

Translocation

Chemical data from the Polar Desert Soils on
Prince Patrick Island showed no trends in the amount of
reducible iron. This was attributed to the effects of
frost action (Tedrow, 1968b). In some profiles, there
also appeared to be no trend in particle size distribution
with depth and it was considered by Tedrow that any
reduction in particle size, within the surface horizons
by pédogenic processes, would probably be obscured by
strong wind action,

The translocation of water~soluble salts in the
profiles of high arctic soils has long been recognized.
Saline and alkaline soil conditions have been reportea
from CGreenland (Ugolini, 1966), Ellesmere Island (Day,
1964) and Prince Patrick Island (Tedrow, 1968b). At Lake
Hazen, on Ellesmere Island, saline and alkaline soils

cover saline lacustrine deposits (Day, 1964). According
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to Tedrow (1968b) salt crusts begin to form on Prince
Patrick Island after 2 or 3 dayé of rain~free, windy
conditions. It would appear that surface éfflorescences
are the result of precipitation following the rise of
qapillary moisture,

King (1969) in his work on North Devon Island,
fbund that the major pedogenic processes contributing to
the morphology of the soils were restricted to the de-
composition of organic matter and gleization. He also
concluded that the lack of structure in the mineral portion
of the profile was due to the large moisiure conutent.

Day (1964) found that the morphological and chemical
characteristics of the soils indicated that there was no
~significant development of genetic horizons and hence all

profiles were classed as Rhegosols,

Arctic Soil Classification

A classification of arctic soils has been devised
by Tedrow and Cantlon (1958) and Douglas and Tedrow (1960)
as follows: Lithosols (Douglas and Tedrow, 1960) are
mainly an assemblage of cobbles and pebbles with small
amounts of fines, The morphology of these soils is closely
related to the nature of the underlying bedrock, Barren
conditions are common with a vascular plant cover not

exceeding 3%. Rhegosols (Douglas and Tedrow, 1960) include
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those soils found on recent alluvium, on water-worked
glacial deposits, and those which have been kept immature
by cryopedogenic processes and gelifluction\phenomen&
Vascular cover»from_O - 30% is found on their surfaces.
Tedrow and Cantlon (1958) classified the Tundra
Soils as intrazonal and further divided them into Meadow
and Upland Tundra Soils, The Upland Tundra is poorly
drained while the Meadow Tundra is very poorly drained,
The Meadow Tundra Soils are found in low relief areas
where very poorly drained conditions exist, They are
generally asscociated with sedges and mosses with only
restricted areas showing tussock-forming vegetation., Up-
land Tundra Soils occupf gentle slopes oxr flat areas
underlain by clayey substrata., Some profiles show a dis-
tinct zone of mottling with yellowish-brown streaks.
Tedrow and Cantlon (1958) also SlasAiPIAL Bolls
of gelifluction slopes and soils associated with patterned
ground features as Tundra Variant §oils. The soils of
gelifluction slopes reflect burial and overturning pro-.
cesses, Buried organic layers, abrupt chahges in texture
and lobes of intruding material indicate the disruption
of normal soil morphology., The prominent characteristic
of the soils associated with patterned ground features
is the massiveness of the soil and the presence of voids

in the form of wvesicles or alveoli,
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Douglas and Tedrow (1960) classified as
Protoranker Soils, those soils which have a "cushion"
shape and that are found in the inner edges of the stony
borders of sorted mets and circles, These soils consist
of loése organic material in which mosses are the major-
constituents, The so0il is so shallow that it cannot be
separated into horizons, Their Tundra Ranker‘Soils were
those soils found on bedrock ledges, benches and in bed-
rock niches,

The 7th Approximation (1960) would classify arctic
80ils as Inceptisols or Entisols., The Entisols replace
\soilg previously called Regosols and Tundra Soils, The
Ingceptisols include the soils that have previously been
called Tundra Soils Lithosols, and Regosols, Three suborders
of Entisols apply to arctic soils: the Aﬁuents, the
Ustents and the Udents while two subofders apply to arctic
Incgptosols: the Aquepts and the Umbrepts. These suborders
are further subdivided into great groups which are
designated by prefixes added to the suborder mname, The
following are the great group prefixes that apply to

arctic soils:

Cry cold)

Psamm (sand texture)

Hapl minimum horizon)
Hydr presence of water)

Ochr presence of ochric epipedon)
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The National Soil Survey Committee of Canada
(1968) classes arctic soils pertinent to the study.area
under the Rhegosol Great Group. The subgroups which
apply to arctic soils are: Saline Rhegosol, Cryic Rhegosol
and Lithic Rhegosol, The Saline Rhegosol is a soil having
salinity exceeding 4 mmhos /cm2 within 24 inches of the
surface, The Cryic Rhegosol includes those séils with
permanently frezen layers in which the temperature is 0°c
or lower two months after the summer solstice, The Lithic
Rhegosol is a soil that has a lithic contact at a depth
greater than 4 inches but less than 20 inches. Classificaﬁion
“of the soils from the Southwest Devon area will be that

of the Canadian Soil Survey above,



CHAPTER IX
PHYSICAL AND CHEMICAL WEATHERING
PROCESSES IN THE AREA
The nature and forms of physical and chemical
_weathering of the bedrock and loose deposits in the area
are important to the study of the soils of Southwest Devon
since most of these soils are still too immature to
illustrate their own distinctive weathering or profile
sequences, Many of these soiis are Rhegosols or Lithosols
which imply that their formation is closely linked to the
geomorphic origin or geologic nature of the materials
rather than the result of marked pedogenesis, Thus
some consideration must be given to the forms of mechanical
weathering, the types of geomorphic sediment transportation,
and the movement of material in drainage and subsurface

moisture derived through initial chemical weathering.

Forms of Mechanical Weathering and Transportation

One must assume that the dominant mechanical
processes in the disintegration of bedrock are those re-
lated to frost-heave and frost shatter since the surface
debris is extremely angular (Plate 1). The absence of
consolidated bedrock on the surface except in the stream

valleys, would also imply that disintegration of material
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PLATE 1. Initial breakup of argillaceous bedrock
on the North Plateau.
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by frest processes is present. Once break-up of the
bedrock occurs, one may assume that this debris is even-
tually transported to the lowlands by one of three.major
processes a) movement to the base of the talus where
Jongshore drift by marine processes occurs, b) fluvial
transportation, and c¢) solifluction, Solifluction will be
omitted from further discussion since R, L., Cox (1969) has
adequately discussed this aspect.

a) Talus and Beach Processes

Since talus and marine movement are not related
to the soils, these processes will be omitted from this
discussion., Suffice it to say that in the past a com-
bination of longshore drift and isostatic recovery since
the Pleistocene have been responsible for the deposition
of the rhegosolic material comprising the coastal lowlands.
For further information of the marine processes one is

referred to the paper by McCana and Owens (1969).

b) Fluvial Processes

Although only silt and clay was observed to move
in the streams during the period of field study, it is
believed that a bedload movement of gravel and stones was
in operation,

Fine material may originally be fed into the stream
systems either through the stone stripes or tho.downslope

sludge-~like movement of material between on the upper
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surface of South Plateau. Fines were observed adhering

to the scalloped surfaces on the undersides of somé snow

bridges covering the stream bed while others a short

distance downslope were completely sediment-free., This

may be caused by the supply of fines from the talus slopes

on either side of the stream. From here, the fines

gradually penetrate through the snow until théy are exposed

on the undersides of the snow tumnels, As melting proceeds,

these fines would be supplied to the stream,

The stream-beds showed characteristics of braiding

and meandering especially in their lower reaches. The
“stream material was light gray in colour as compared to

the ﬁrown colour of the more weathered surrounding materials

suggesting that this process of braiding and meandering

is active, However no braiding or channel changes were

observed during the study period., It is thﬁs concluded

that any channel changes and boulder movement are likely

to 6ccur in spring when maximum snowmelt would supply a

volume of water great enough to transport particles of

gravel size and larger.

Chemical VWeathering and Transvportation in Solution

The coastal lowland is composed of beach sediments
deposited by former marine action. The large variety of

surface patterns found in this area would tend to indicate



that changes in weathering by solution may be present,

In order to study this phenonenon more fully it was proe-
posed_that water samples be collected froﬁ these various
”feétures._'Rainwater and snow samples were collected to
détermine if there was any external supply of ions to

the area., Water samples were also taken from lakes,
s%reams, and drainage seeps in order to observe any changes
in the ion content at different locations,

Drainage samples were collected from the base of
the talus surrounding South Plateau, VWater samples were
also collected from snow, rainwater, lakes and streams,
VWater samples were taken from the surface of a Meadow
Tundra Soil (see chapter IV for profile dcsoriptiou) at
two=day intcrvals over a period of ten days, Samples
from the talus, lakes and streams were storgd in glass
bottles (Fisher Laboratory Supplies item numbexr 3—378}
or glass vials (Fisher Laboratory Supplies item numbcr 14~
207) while the other drainage samples were stored in 6
ounce polyethylene bottles (Canlab. Laboratory Equipment
item number 7534~6), These were then analyzed for
chloride, calcium, magnesium and nitrate ions and pH,

Unfortunately, conditions in the field did not warrant
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using the Orion Specific ion Metre (Mbdel 1107) resulting

in the samples being analyzed in the Pedology Laboratory at
McMaster, X-ray diffraction of clay minerals was undertaken
to determine if there was any chemical alteration of these

clays. The method used was that outlined by R. Vemuri (1967).

Precipitation Samples

Several samples of snow, nevé, and rainwvater were
collected at the begiﬁning 6f<%hé éfudy beriod in order
to determine the ion concentrations of the precipitation
and its influence on the drainage waters, The locations
of these samples are shown in figure 2 with their

~analytical results listed in Table 3 .
TABLE 3

PRECIPITATION SAMPLES

Sample pH Ca*? Mg++ Cl NO3
(ppm) (ppm) (ppm)  (ppm)

Snow Melt 1 740 60 5.67 12 <6,2
Snow Melt 2 7.25 Lo 7.10 13 <6,2
Snow Melt 3 6.95 Lo 757 18 <6.2
Nevé 7.65 Lo 2.69 2 <6.2
Ice under Nevé 6.70 ¢ s e v . g 3 <6,2

Rain water 6.70 Lo 2,07 13 <6.2

These results illustrate that the measured ions
in the precipitation are at extremely low levels,

Although the ion concentrations are low there is some
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indication that the sea has some influence in supplying
these jons possibly by winds carrying spray dnshorg.

This mechanism of sea spray entry into the air appears to

lie in the bursting of small bubbles at the sea surface

(Gorham, 1955). Upon collapse, these bubbles form jets

which eject minute droplets of sea water into the air

where if sufficiently small, they‘may be carried away by

the wind., Gorham (1958) noted that most of the chloride

in rainwater comes from sea spray. No average figures

for the pH of rainwater in arctic areas could be found .

on which to compare the pH figures in this study. How-
“ever, assuming that the rainwater of this area has absorbed

its capacity of CO,, the pH should be between 5 and 6.

Since the above pll values show a near neutral pH, it is

possible that the sea spray has some influence in supplying

ions to the surrounding area.

Drainage Samples Surrounding South Plateau

Two sets of samples were collected from the seepage
along stone stripes at the foot of the scarp bounding
the South Plateau, These were sampled at an interval
of approximately one week and the intention was to as-
certain whether or not such seepage samples contained high
amounts of dissolved ions, The weather conditions during

the first period were rainy and before the second period
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were dry and sunny. Hence the possibility of different
contents of dissolved ions under different weather
conditions could be assessed, The first set of samples
was collected during a very wet period (August 9) and

it was believed that these samples were in fact pre-
cipitation or late snow melt and would not truly represent
the chemical weathering of the plateau. Thué after a dry
period of 10 days, drainage sites were resampled (August
18) between the stream on the east side of South Plateau
and the stream emerging from the northwest sector of
South plateau.

Samplies T1 to T11l were located at the base of the
scarp to the west of the stream flowing northwest from
the South Plateau, Samples T63 to T68 were collected
from seceps south of the stream flowing eastward from
South Plateau. No samples were collected from these seeps
during the second set of sampling. As a result these will
be omitted from further discussiong

Samples T12 to T22 were collected from seeps fed
by a large snowbank. Samples T23 to T25 were from gentle
flowing seeps to the east of the above snowbank, These
were extremely silty and had large quantities of algaec.
Samples T26 to T28 were fed from a smaller snowbank,

Samples T29 to T33 were located at the northeast section
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at the base of the plateau around a large solifluction
lobe which secems to be statiomary. Samples T34 to T37
were from sceps w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>