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Solle of the Doukhobor (Former CCUB) Lands
of British Columbia

Abstract

The soills of the Doukhobor lands of
British Columbia were studled as a part of a research
project dndertaken by faculty members of the Unilversity
of British Columblia at the request of the Attorney
General of the Province.

These lands comprise about 18,872 acres
that occur in 16 pardels'or communlties in two gener-

" al areas, 5327 aores near Grand Forks and 13,545 aores
in the West Kootenay area. 8oll surveys of these areas
were conducted during the summers of 1951 and 1952&
They were traversed by automobile and on foot and the
soll type boundaries and related information plottéd
on éerial photographs of the scale of about one mile

to 13 inches. From these photographs, soll maps were
prepared of the scale of 400 feet to the inch.

In the course of the field operations bulk
and dndisturbed soll profile sémples were collected from
the more 1mp6rtant goll types and tests were conducted
,rélative to infiltration rates and fleld ioisture

capacities. The scil profile samples were used in the
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laboratory during the winters for the determination

of soll reaction, organlc carbon, nltrogen, mechanical
compositlon, epparent specific gravity, pore size
distribution, permanent wiltlng percentage and other
properties,

The more important solls of the valleys
at Grand Forks were found to belong to the Black solil
group while those in the West Kootenay were classed as
Brown Podzolic. Small areas of Glei solls were also
founde The soil parent materials were chlefly alluviunm,
glacial $111 and t1ll derivatives and alluvial fan,
From this information soll serles were tentatively named
and described,

The Black solle have reactions ranging from
about pH 7 in the A; horizon %o pH &.5 in the C hori-
zon where free lime occured, In reaction the Brown
Podzolic soils were acld in all hérlzons and free lime
was characterlistically absent. The organlc carbon
content of the Black solls was significantly h;gher_
and the carbon to nitrogen ratio narrower than that
of the Brown Podzolic soils,

The mechanical analysis showed the solls
to be low in clay end silt and high in sand in both
areas, the exceptlions being the soils,derived from fine
textured alluvium such zs the Shoreacres, Claybrick and

Claypit series. High macro-pore space, infiltration
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rates and hydraulic conductivitles also characterize
most of the soils, The fleld molisture storage capacity
and permenent wilting percentage values showed that
most of the solls have veryllow avallable mdisture
storage Qapaciﬁies whioh seriously 1limit thelr use
for crop production without 1rr1gation.'

When the solils were classified on the
baslis of their sultablility for crop production without
irrigation, only 3,037 acres or 17 percent of the area
was classed as arable, and of this only 321 acres or
o percent was Class 1., The land classed as nonarable
without irrigation is sultable for forestry, wildlife,
water storage, buillding sites and other uses. When
rated on the basis of 1ts'suitab111ty for crop pro-
duction with sprinkler type irrigation 11,053 acres or
b8 percent. of the total area was classified as sultable
for 1rr1gation but of this only‘635 acres or 3 percent
was reted as Class 1. It is evident that irrigation
will be a very lmportant consideration in the uss of

these lands,
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INTRODUCTION

_ The QBEEy year old problem of the
Doukhobors &dJustm;ht to 1life in British Columbla
reached such a polnt ;n the spring of 1959 that
the Hon, G.S., Wismer, Attornéy Géhefgl of the
Provlnoé of British Columbla, requested Dre N.AJM.
' MacKenzls, President of the University of British
Gplumbla to appolnt a group which would carry qnt
research aimed at a better understanding of the |
sltuation and make recommendations for its improve-
ment, | | | |
Dr., H,B., Hawthorn of the University was
appolnted director of the research project, and
work was started in the late summer of 1950; Dr,
G.A;,Rowlés, alsobaf'the.University of British Co-
lumbia was asked the following sbring to begin a
study of the characterlstlics of the lands pooupled
by the Doukhobors with a yiew to enabling thenm to
be used more effectively in the futures The author

was engaged to asslist with this study which was



oonducted‘;n cooperation with Mr, N.,T., Drewry of
the Department of Lande and Forests.

Field studies ﬁere}oonducted'during
the summers of 1951 and 1952 and laboratory investi-
gations were made at the University the following
winters, The work conducted during these perlods

forms the basis for this thesls.



DOUKHOBORS OF BRITISH COLUMBIA

The present study ofAthe solls of the
Doukhobor lands was but a smali_ﬁart of a much
larger study of the Doukhobors of British Columbia
(52)s It 1s not possible to consider the solls and
thelr use without some reference to thelr hisfory‘
and the present occupants, Therefore, a short
reference to the Doukhobors~and thelr use of the
solls 1s desirable, | o

Hawthorn (52) 1952 in an excellent re-
view of the contemporary picture reports, in part
as follows '

The Doukhobors emerged in Russila
as a sect of dissident peasants separating
themselves durlng the elghteenth century
from the Orthodox Church. Throughout the
nineteenth century their actions and belliefs
led to intermittent conflict with state
and olerical authorities and to persecution
and exile, until humanitarians in England
and ‘Russla sought a.land to which they cou1d~
emlgrate.

In brief, their belliefs centered on
direct revelation and guldance, which denled
the need for a church organization and by
extenslion included a denlal of governmental
authority and of the right of angone to use
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force in human affalrs., The attempt to
construct complete and loglcal systems of
belief took them even farther, and the
translation of belief into action was pur-
gued without the compromises which are usu-
elly labelled "common sense®, In order to
protect thelr existence, however, they
developed ways to evade, mislead and passive-
ly resist the inquiries and requirements of
the authorities. ' '

Welcomed by a government which wanted
settlers, the first groups of Doukhobors
arrived in Canads 1n 1899, some 7,427 in
number, They were followed from 1900 to
1920 by smaller numbers of liberated exiles.
and thelr families, totalling 417 in all,

In 1927 one small additional group arrived
with Peter Petrovich Verigin, son of the
man who had been the Doukhobor's first
leader in Canada,

They were seeking land and freedom,
on their own terms, In their negotiations
they were represented by Aylmer Maude, one
of the English Society of Friende, two
Doukhobor delegates, and others, The Doukho=
ber understanding of the terms of entry and
gettlement almost certainly lacked oclarity.
They had in the first place fixed 1ideas of
their goal which included freedom from the
control of any government, and they falled
to conslder its 1lmpossibllity. Declsions
and communiocation were hopelessly bogged
down, untlil they had to be made by Maude and
the other representatives without the group's
full understanding simply because full undere
standing could not be achieved. Something
of the nature of their own governmental pro-
cesses was shown by the fact that none of
the representatives was properly lnvested
with power to negotiate for them, Possibly,
avare of the difficulties in the way of
reaching and ablding by such agreements,
some Doukhobors saw an advantage in being
represented by negotiators whose bargains
could be repudiated,

Conflict and more misunderstanding
arising from this early confusion continue
todaye Yet they were at the outset sur-
mounted to the extent that Doukhobor settlement



as homesteaders took place on three blocks of
land in Saskatchewan, then Northwest Territor-
ies, There, in accordance with their beliefs,
they trled variations of communal life, some
villages operating as. separate cooperative
units, and some groups of villages operating
with a central administration. In sharp con-
trast, from the beglnning, an ever-inoreasing
number of farmers worked thelr land as individ-
- uals and set their sights at individual owner-
shlp, feeling there was no essentlal confllict
between Doukhoborism and life in Canada,

In 1908 a ploneer group left to start
the development of land they had purchased in
British Columbla, Within the next five years
they were followed by nearly silx thousand
others., Thelr reasons for the westward move
were not entirely unlike those of some other
ploneers; they wished to escape from what they
felt to be the constraints of government and
the ocorrupting influences of their Canadian
nelghbours, Purchasing the land in place of
homesteading obviated the need to take an oath
of alleglance, The move was precipltated by
the stated intention of the Saskatchewan govern-
ment to open schools throughout the settlementa.

The westward movement of Doukhobors
continued through the twenties and thirtles,
1ts most recent push the foundation of the small
colony at Hilllers on Vancouver Island, - There
was one major eastward flow to form a settle~

- ment in Alberta in 1924, The present urge for
migration or relecation is in part similar to
the restlessness of earller decades which im-
pelled the westward drives; some of the recent
proposals for relocation are directed north-
ward because a western frontler no longer
exists,

?rqm Hawthorn's review, it is spparent
that the so called Doukhobor problem in Britlsh
Columblia, began with the purchase of the land now
under study and ever since thislland has played an
important part in the troubled history of the Doukhobors,



DOUKHOBOR LANDS OF BRITISH COLUMBIA

The Doukhobor lands of Britlsh Columbla
lie 1n the aouth eastern section of}the province and
their actual locations are shown on the sketch map:
of Figure 1, The individual blocks of land are 10—
cated in the Grand Forks and Weet Kootenay areas and
1n this study they are referred to as the Doukhobor
lands, These lands were owned by the Doukhobor o
company, The Christian Gommunity of Universal Brothere
hood (CCUB), until its bankruptoy in 1937 at which
time the Provincial Goveranment acquired trusteeship
of the lands, |

Zubagi(59) 1952 reports that upon
arrival in British Columbla in 1909 the Doukhobors.
found much of thelr land heavily forested so they
immediately started clearing before bullding homes,
Jamiegson (52) 1952 records that by 1910 some &,800
acres of land had been purchawed in the West Kootenay
and Grand Forks areas and that sawmille, roads,
bridges and irrigation systems had been bﬁilt; |
Thousands of frult trees had also been plantéd;_ By
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the beginning of World War I the acreage of land
purchased by the Christian Community of Universal
Brotherhood had risen to 14,403 acres (52).

Trevor (49) 1931 made a detalled study
of the agrioculture of the Doukhobor lands and re=-
ported the acreages included in Table 1 below. Also
included in this table are the acreages supplied by
the Department of Lands and Forests, Victoria, B.C,
(18) 1953,

TABLE 1
AREA OF DOUKHOBOR LANDS IN BRITISH COLUMBIA,
1931 AND 1951

19311 19512 Reduction
(acres) (gores) (acres)
Grand Forks '5,899 5,327 572
Weat Kootenay 16,157 13,545 2,612
TOTAL 22,056 18,872 3,184

1 Figures from Trevor (49) 1931
2 Plgures from Report of Dept. of Lands
and Forests (18? 1953

It will be noted from Table 1 that the
acreage of land decreased between 1931 and 1951, This
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reduction of approximately 3,15# acres may be ac-
counted for by the land sales over the 20 year
period which occured conéqrrently with the.géneral
decline of CCUB activities during this period.
Earlier writers, (22) (32) (44), gave

very glowing reports of the Doukhobors' agricultural
development, Maude (32) 1904 lauds the "prosperousf
community farms and the "progressive” inhabitants.
Hindus (22) 1922-23, as cited by Trevor, accounts
as follows:

e o o One gazes down upon endless rows of

orchards and gardens, superbly cultlivated,

It has the aspect of a modern, progressive,

prosperous communlty whose inhabltants are

quick to make use of the discoverles of

science, and spare no pailns to woo the
preclous orop from a stubborn soil,

Deaplte these pralseworthy accounts
PTrevor (49) 1931 could find no facts teo support
them, He observed that the orchards were well
planted only in the sense that the rows were straight
but otherwise the fields presented ", « + a migerable
and pitiful eight of 11l-cultivated and olumsily
plotted agricultural orops and orchards." Even at
that time many of the apple varleties were obsolete.
A good deal of the apple orop was of very péor
quality having been adversely affected by pests and

diseases,



TABLE 2
: . 1
UTILIZATION OF MESMMSR DOUKHOBOR LANDS OF BRITISH COLUMBIA  (1951)

Cultivated (Including Pasture Pasture Buildings Forest Community
Former Orchard) (Formerly (Rough) and Totals
Non- Cultivated wWild
Irrigated Irrigated or Orchard) Land
Grand Forks 130 685 930 1550 100 1321 4716
Gilpin 25 45 366 436
Caesar 20 25 130 . 175
TOTAL GRAND FORKS
AREA 155 705 1000 1550 100 1817 5327
Champion Creek 34 69 188 4 625 920
Ooteshenie 75 185 1275 230 30 2205 4000
Brilliant 30 20 100 75 11 541 777
Raspberry 58 14 : 89 , 3 78 242
Glade 81 237 97 183 15 350 963
Shoreacres Vi 210 40 45 6 323 631
Pass Creek 31 211 199 64 14 2071 2590
Krestova 40 210 390 50 45 } 1350 2085
Koch Siding 5 . 25 16 40 4 102 192
Lebahdo 18 .i'5 145 1 145 314
Winlaw 3 64 : 33 23 4 96 22
Claybrick 1 50 100 16 7 170 344
Perry Siding 13 61 53 11 5 121 264
TOTAL WEST .
KOOTENAY AREA 378 1374 2585 882 149 8177 13545
TOTAL 533 2079 3585 2432 249 9994 18872

1 Revised from Rowles (52) 1952 and Drewry (18) 1953
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These same orchards were observed in
1951 and were reported to have no commerclal value
except for one at Raspberry Gemmun;ty (13), thp
actual use belng made of the lands at this time is
summariged in Table 2,

It will be noted from this table that
of the total area, 18%,872 acres, only 2, 612 acres
were classed as cultivated, and of this only 533
acres were irrigated. The largest area was in forest.
and wild land, ?,99& acres, and as such was of very
limited value, In all, some &5 percent of the total
area whs used for rough pasture or forest trees and

received no ocultural attention whatsoever.

Thus 1t seems that by 1931 abandonment
of the lande had already begun and continued up to
the present. Rowles (52) 1952 gives the following
summarye | |

From these considerations it seenms
that the change in the condition of the
agriculture on the CCUB lands since they went
into recelvership is not as great as the
present appearance of the land might indicate,
What essentlially has taken place is that the
orchards and fields that were bringing little
cash return to the villages have been turned
over to grass and used for hay and pasture.
The villages did and still do have fine gar-
‘dens produced by hand on small plots, However,
apart from these small intensively cultivated
gardens, the land was not and is not being
utilized effectively. Many faotors would be

involved in an attempt to improve thls situatlion o « »
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Jamieson (52) 1952 reports on the history
of the economic decline of the.Doukhobor.organizatlon,
as follows.

The CCUB be%an to decline rapidly after
the death of Peter Vasilivich Verigin and the
accesslon of hls son, Peter Petrovich Verigin,
to leadership., During the interim the execu-
tive board of the CCUB, in order to consolidate
the Company's accounts, borrowed $350,000 from
the Bank of Commerce, secured by bonds held by
the National Trust Company. After Peter Petro-
vich Verigin assumed office as President of the
CCUB, 1t went further into debt, and finally
into complete bankruptey in 1937.

There have been many reasons offered
to explain this catastrophio reversal in the
fortunes of the Doukhobors?! major communal
undertaking. Much has been s?oken and written
about Peter Petrovich Verigin's spectacular
mismanagement and alleged misappropriation of
hundreds of thousands of dollars of CCUB funds,
This could not have been however‘ the sole or
even the major cause of the CCUB's fallureecececcee

e o o o OGrowing numbers of Independentas,
whose main careers lay outside the CCUB, found
the restrictions of community life 1rkaome.

They ceased to contribute to communal under-
takings, moved out of the villages and established
separated reslidences on thelr own farms or in
nearby citles and towna, Included among them
were some of the ablest members of the Doukhobor
communlty -« one skilled administrator, for
instance, who had managed the Community's
lumbering operations and who left to build up a
prosperous lumber business of hls OWheeseseo

e o o o At the other extreme, the Sons
of Preedom were winning converts and growing 1in
numbers and influence, They became increasingly
hostile towards the CCUB leadership during the
1920%s and 1930%s, and helped to undermine the
morale of the whole organization. Thelr growth
was fostered by dlscouragement over the flnanolal
setbacks of the CCUB after years of frugallty
and effort on the part of the members, and by
rising opposition to continued payments of prinei-
pal and interest at high rates on loans from
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banks and mortgage COmPANn1eseecesse

« o The whole burden of carrying
on the GGUB and particularly 1ts large overhead
of fixed annual payments of principal and inter-
est on 1ts debts, thus fell upon a shrinking
membership, At the helght of its operatione
the organization had had close to 8,000 members.
By 1928 the number had fallen to 5,085, Ten
years later there were only 3,103, of whom
scarcely more than 2,000 were fully palid-up
members., This- trend forced higher individual
assessments on each remaining member as time
went on, The industrial undertakings of the CCUB
were operating at a loss from 1928 on, and the
Baskatchewan branches fell behind in their
assessments, Depression and unemployment during
the 1930%'s reduced the outside incomes and at
the same time placed additional burdens on the
Community for relief and soclal welfare on be-
half of ite destitute members., Finally, in
1937, the CCUB went bankrupt. Foreclosure pro-
ceedlngs were instituted in 1938,

At this point the Government of the
Province of Britieh Columbla entered the plcture by
forestalling the threatened actlon and.assumed the
mortgages and control of all the land and 1mpro§;ﬁents;
Jamleson (52) 1952 further reports this action as -
follows. . o o

In this way the Provincial Government
assumed trusteeshlp over some 19,000 acres of.
land, together with buildings and other faclli-.
ties, formerly owned by the CCUB Ltd, From one
point of view this was a humanitarlan gesture:
en the part of the Provincial Government, It
prevented the wholesale dlspossession of the.
Doukhobors, They have been allowed to continue
ooccupylng the land and buildings, and have been
charged very moderate rentals, Many have pald
no rent at all, The total collected, amounting
to a few thousand dollars a year, probably does
not even cover the costs of administration by
the Land Bettlement Board, let alone provide a
reasonable rate of 1nterest on the Government's
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initial investment of $296,500, or reilmbursement
for the tax revenues. that have been sacrificed.

From another point of view, however, the
Provincial Government put itself in a dubious
poslitlon which has greatly complicated the problem
of 1ts relationships with the Doukhobors. There
l1e the legal aspect for one thing. Under fore-
closure action, land and other assets are sup-
posed to be sold at a public. auctlion after due
notice has been given. The government fore-
etalled this action and took over the land and
buildings en bloc, for a lump sum well under
the probable return from auction sales in indl-
vidual parcels, Or, to put it another way, the
Provincisl Government for the sum of $296,500
acquired ocontrol over land and buildings 1n which
the Doukhobors had invested millions of dollars
plus work, Desplte the considerable deterlor-
etion in land and buildin%s that has ococurred
during and since the 1930'g, at present inflated
prices these assets would probably be worth well
over a million dollars,

. The main problem arieing out of this
situation lies in its effects upon the attitudes
of the Doukhobors themselves, Not only is there
widespread apathy and discouragement as a result
of the collgpse and liquldation of thelr great
communal enterprise; there is also a wldespread
susplcion, which a mere presentation of the facte
alone will not dispel, that they were "gypped® by
the mortgage and trust companies and by the
Provinclal Government, At the time of the fore-
cleosure they had repaid in interest and princi-
pal the malor part of their indebtedness. Not
knowing the technical details and cost involved
in the foreclosure proceedlngs, many suspect
that the creditors collected far more from the
sale of CCUB assets than was owing to them, and
many likewlse feel that the Provinolal Government
ipulled a fast one" in gaining control of some
19,000 acres of land and buildlngs for less than
$300,000,

Partly because of their insecure position
as tenants and squatters, the Doukhobor occupants
have been unwilling to meintaln and improve the
land, bulldings and other facllities. Large
tracts are remaining unocultivated., Houses and
other bulldings, irrigation faclilitieg, and the
like, are being allowed to deterlorate or break
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down entirely. To an 1ncreasing degree since
the final collapse and liquidation of the CCUB:
Ltd., Doukhobors have been abandoning farming
and have been working at other employments,
This has brought a corresponding tendency to-
wards dependence upon olity or town for recrew
atlonal life.
- In summary, it 1s evident that the
Doukhobor problem in British Golﬁmbia began at the
time the Doukhobors purchased the land now under
atudy in the West Kootenay and Grand Forks .areas of
Brltiah Columbia. Although great enthuslasm and hard
work went into the development of the lands there 1is
evidence of an almost complete lack of direction and
technical planning, As"a result the-irrigation and
oropping practices have been unsuccessful and the

land now largely lies idle,.
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DESCRIPTION OF AREAS

The Doukbobor lands of British Columbia.
lie in the south eastern gection of the provinece and
their looations may be noted from Figure 1, The
lands occur in two general areas, the Grand Forks
area and the West Kootenay areas |

The names used here to ldentify the -
varioug blocks of land, designated as communitlee,
are the same as those used in the Report of the Doukho-
tor of British Columbia (52) 1952 and are the names
in common usage in the areas at the present time,
Legal dgsoriptions, areas and numbers of all lots
involved are listed in the report of the Department of
Lands and Forests (18) 1953,

GRAND FORKS AREA
Looation and Extent
The Doukhobor lands of the Grand Forks
area lle within the Simllkaméen Land Distrioct and

comprise 5,327 aores, The largest block 1s located
& few mlles west of Grand Forks olty whioh is on the
southern trans-provinclal highway nearly 400 miles
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east of Vancouver, B. C. This block is 4,716 acres
in size and though 1rregu1§rly shaped is bounded on
the south by the international boundary and extends
about 3,5 miles north up July creek valiey; Another
gectlon extends about thé séme dlstance up the eaet
side of the Granby (North Fork) river'valley eﬁding
Just below the recently drained Smelter Lake basine

Further up the Granby river lying on a
gravel highway 1s anotﬁer block of 175 acres now
designated as Gaesa: but formerly known as Grahams
Ranch. One other small area of ujs acrés, Gilpin,
is sltuated aboutl7 miles east of Grand Forks on
the south side of the Kettle river, Gilpin is not
properly. a forﬁer.GGUB holding but since a number of
the Sons of Freedom sect ocoupy this blockvit was in;
oluded in thef§nrvey; |

Trahsportation and Amenlties

The largest block of land is traversed
by British Columbla paved Highway Number 3, From
this highway a gravel road extends up the west slde
of the Granby river serving the northeast section of
the block and the Caesar community, |

Gilpin community is the most lnaccesslble
parcel., Some of the residents reach it from thevmaln
highway on the north side of thg Kettle river by
leaving thelr vehicles there and crossing the river by
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boat or cable chair, However, at the time of study,
the latter had been sabotaged and 414 not operate,
An alternate route existed~along the south side of
the river over a poor and winding logging roads

Rallway services are_provided,by the
Canadian Pacific Raillway, Kettle Valley line with
dally passenger and freilght services to east and west
(19) 1954s The Great Northern Railway epefates a
gpur line for freight_eniy, to Spokane. Greyhound
bus lines and a numbér of truck lines have scheduled
trans-provincisl aﬁd trans-continental service., There
1s a small municipal airport with no s‘éhed‘ul/ed alr-
line gervice but used for emergency and pr;vate
1§nd1ngs; The nearest main airports are at Castlegar
75 milee to thé east and at Pentloton 125 miles to
the west,

Although power and telephone lines cross
most of the Doukhobor lands nelther of these facill=-
ties were found inetalled in homes on these lands,

In Grand Forks clty there is one elemen-
tary and oﬁe Junior-senior high school which are
attended by children of the community 1anda§ Another
elementary school is 1o¢atad a number of miles up the
@Granby. valley. One emall 27 bed hospltal and volune
teer fire brigade also serve Grand Forks, Many other

services of the independent trades and businesses are
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avallable to the city,
Industry and Development of the Area

The Grand Forks area haé a population
of 4,700 in 1954 as compared with 4,056 residents 1n
1941‘(19)Q Although original development was based
on mining, the eoonoﬁy now depends on agriculture,
forestry and lumbering operations, - The lumber indus-
try produced 13,270 thousand feet board measure in
1953 and employed about 180 men (19) 1954, Mining
activity 1s now limited to one limestone quarry at
Fife, |
‘ There are two operating irrigation dis-
tricts but neither provide water to the Doukhobor
lands, In the Grand Forks district there are 2,500
1rr1gaﬁed acres, and in the Covert district, 280
acres are irrigated. In addltion, over 120 acres
are privately irrigated, These irrigated lande pro-
duce mainly seed potatoes of high quality along with
flower and vegetable seed and_scme tree frults and
grain, In thé Granby valley‘dry farming 1s practiced,
the main emphasis being placed on hay and pasture
cropa for dalrying and beef cattle production, One
commercial dailry has been eétabllshed in Grand Forks
(19).

Climate
Grand Forke has a dry sub-humid climate
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in the classification of Thornthwalte (46) 1948, The
rainfall and temperature values for Grand Forks station
are 115téd in Table 3 and a number of other stations
are included in this table for comparison.

It should be noted that all the recording
8tations are located ln the valley bottome and there-
fore are indlcative of olimatioc conditione only at
the lower elevationse It will be noted that the annual
rainfall at Grand Forks is 16 inches, This 1is 5 inches
higher than the annual rainfall at Penticton, Differ-
ence. in summer bainfall between the twovpolnts, how-
ever, are not so great.

With regard to temperature, the olimate
of Grand Forks shows the greatest extreme: of the
stations listed, It has the highest average ﬁéan
temperature in July, 69°F and the lowest average mean
temperature in January, . 19 Fe

The frost free period, shown in Table 3,
is the number of days between the last day in spring
when the temperature falls below 32°F and the flret‘
in the fall when the temperature agailn falls below
32°F (8)s Comparing stations 1isted in Table 3 1% is. _
seen that the frost free period for Grand Forke,

130 days, is less than that for Nelson, 144 days, or
_ror'Penticton, 1i9 days. The frost free period for
Grand Ferke,'however, 1a quite satisfactory for the

growth of orops normally raised in the area.



TABLE 3

CLIMATIC DATA FOR GRAND FORKS, NELSON, PENTICTON AND KELOWNA

-

Mean Temp;1
0

3

. S | —3
}Fro?t-frge Growing Pre%ipit?tionl_Thornthwaites'(Ins.Annualz
ata '

(°F) . Deys Season Ins,
July Jan.Ann, ' (Days) June . Potential Evapo- Net molste
July Auge Ann. gpranspiration Dg¥gclénqy
Grand Forks .Eé. i§_ .ié 130 205 3475 = 16426 25,95 12,86
Nelson 6] 25 46 i 199 5.46 28,02 24,18 6.77
Penticton 68 27 48 149 218 3,05 11.35 _
Kelowna 67 25 46 14 20l 2.84% 12,38 24,8 13,00

Climate of British Columbia, B.C. Dept. .Agrice. 1952

Frost-free Season in British Columbia, Cane Dept. of Transport, 1949

Brink, V.C, Climates of British Columbia for Agrologists. Part 1
Unpub, Tech, Comm. Agron. Dept. U.B.C., Vancouver, B.C,

Calculated by Thornthwaites Method (U6)

oc
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The growing season shown in Table 3 18
the number of days in which the average dally temperature
rises above 43°F (8), It is considersd a good oriterion
for assessing and comparing cl;nates for plant‘grewth
since it 1s an average value, and 1s not greatly affected
by abrupt drops in temperature, The growing season for
Grand Forks, 205 days, falls between those for Nelson
and Pentloton;' It would not be a restricting factor
for the production of most orops,

The Thornthwalte (46) 1948 evapostranspi-
ration data was éalculated, ae,ahowﬁvin Table 4, and
the results are given 1n Table'3 and shown_graphicélly
in Figure 2. 1In constructing these ocurves the soll
molsture storage capaeify of 4 inches, suggested by
Thornthwalte was uaedg It should be noted however
that this figure ls somewhat higher than the éverage
for the solle under study.

Filgure 2 shows a calculated molsture need
of 12,86 inches ococuring at OGrand Forke from mid-Hay
through the growlng season to late September, This 1s
very similar to that reported for Kelowna,_l},oo inches
(53) and suggests a similar water deficlency for the two
points,

Vegetation
| Both forest and grassland vegetation occur

in the area, The south and to some extent the east
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TABLE-4-

COMPARISON OF EVAPOTRANSPIRATION DATA FOR NELSON,
TRAIL AND GRAND FORKS1

Jan;lFeb; Mar, April May June_July Aug; Sept. Oct. Nov. Dece Year
e  NELSON (elevatiom, 2,235 f£t.)

Pot. Evapotranse 0 0 1.3 4. é.u. 7.8, 9.8 9e2 648 U2 0,8 O
{unadj.) cms, ' ‘ A : . ‘ . . . .
Pote Evapotrans,. 0 0 0,53 1,80 334 U,15 5,25 4,52 2.83 1,52 0,24 0 24,18

(adjust,) inee : . . .
_Prezigggationn:ns. z U0 2036 1492 1459 2417 2.65 1,45 1439 1487 2453 2.94 R «68 27495

Water storage,ins. 4,00 4,00 3,79 2.62 1,12 0. 00" 0 1,01 3,71

Btorsge change,ins, © 0 . 0 =0e21 =1417 =1,50-1,12 O Q@ 1,01 2,70 O. 29 |
‘Water deficlency,ins, O 0. O 0 0 O 2,68 3,130,956 0O - O 0 6.77
‘Water surplus,ins. 3¢40 2436 1439 O 0 ) 0 o o0 0 0 3439 10,54
| - . - TRAIL (elevatilon, 1,982 £t,)

Pote Evapotranse. 0 0 1.3 4,3 7.0 8,511,2 104 7.6 4.0 0,6 o©

(unadj.) omse - - , , _ o , X _ _ ‘ .

Pote Evapotranss, - O O 0453 1.96 3¢69 4¢55 6,04 5416 3019 1.49 0.18 0 26479

(adjust.) inse _ . , A A
Precipitation,ing.  2.9% 2,502,00 1,63 1,81 2,61 1,06 0,82 1.64 2,52 2,72 E J64 25.89

Water storage,inses 4,00 4,00 4,00 3,67 1.79 © 0 o o 1,03 3@57

-Storage Qh&ngeglnso -0 0 0 “0.33 '-1.88 -1g79 (0] 003 2. o

Water deficlency,inse. O 0 0 0 O. 15 I, 98 u.;u 1.55 0 o o 11,02

~ Water surplus,ins, 2494 2,50 1.47 0 0 0 0 3,21 10,12
GRAND FORKS (elevatlon, 1,746 tt. )

Pot. Evapotrans, 0 0 1.0 4,79 8,58 11,2513.,91 12,02 7.46 3416 0,15 0
(unadj.) oms,e V _ ‘ 4 ‘

,Po?.dgva%ogians. 0 o 0.41 1.94 3,43 5,50 5,56 U8l 2,98 1,26 0,06 0 25,95
aqajugu, N8ge ) . . . .

Precipitation,ins.s 1 74 1,21 0,95 1,04 1,44 2,09 0,81 0,84 1,14 1,45 1, 53 1,86 16,10

Water storage,ins. 4,00 4,00 k.00 3.10 11 0. 0o 0 o 0,19 1,66 3,52

Storage change,inss = O 0 0 0, 90 «1le99 «1l,11 O 0 0019 1,47 1,86

Water deficlency,ins. O 0 0 0 2.3 u.75 3 97 1.8& 0 0 0 12,86

Water surplus,inse 1e26 1.21 0,54 o 0 | o o 0  3.01

1 Temperature and precipitation data from Climate of British Columbia, Prov, Dept.
Agrio. 1950

éc
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faclng slopes are grass covered, oconslsting of native
short grasses, some wheat grasses, rye grasses and
koelerla, Some of the small gulleys that recelve seep-
age support vetch and aweet clover. Where overgrazing
has been permltted rather poor quality forage plants such
as downy brome, cheat, sowthistle, knapweed and Russian
thistle tend to take over.

.Forest vegetatlion covers the north faclng
slopes wherse moilster and cooler conditions prevail,
Several tree specles occur including fir, cedar, hem=-
look, pine and lerch. The forest undercover consists of
chokecherry, snowberry, rose and numerous other small
shrubs. The forest on the ocommunity lands supplies
residents with fuel,‘poles and postse On sbme communi-
ties timber is quite heavily cut so that supplles for
these needs must be sought elsewhere.

Much of the community land once was
regularly cultivatéd or supported orchards. ‘Now, however,
the orchards are unattended and are becoming decadent,
Many of the cultivated areas were allowed te go back
to wild vegetation, but some were seeded to grass or
alfalfa and produce a fairly good hay orop each year.
The balance of the land including old orchard lands are
merely used for summer pasture of milk oows, On some
of the better soll types small plots are used for the

produoction of cereal crops.
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Physlography and General Geology
The Grand Forks area 1s mountalnous with

rounded summits rising up to 5,000 feet elevation,
Below this level two maln valleys traverse thé area.
The Kettle river enters Canade near the customé port of
Danville, elevation 1,733 feet, and then turns east,
nearly parallel to the border, for about 15 mlles
where 1t flows back into the United States. The
valley in which 1t flows 1s U-shaped and fllled.with
alluvial sediments at least 50 to 150 feet deep. It
is into these sedimenta that the Kettle river has cut
a deep meandering trench, The Granby river enters
this valley from the north Just east of Grand“Fobké,
elevation 1,737 feet, through a narrow rock walled'
gorge. The valley of the north fork is also U-shaped
and sedlmént filled but the river has not entrenched
1tself quite as deeply as haes the Kettle,

| At the confluence of these twovvalieys a
broad flat terrace area of sediments has been bullt up
Just west of Grand Forks, The Doukhobor lands oceupy
& part of this terrace areas It was probably deposited
whlle valley glaclers retreated ln late pleistocene time,
Evidence of this 1s seen 1n the kettle topography
developed by the melting of the last remaining ice
blocks Just above the terrace level.

A smaller narrower valley which contains
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July creek runs north from the border on the ﬁestern
slde of the Doukhobor lands. It, too, 1is Uséhaped showing
evidence of glaclal eresion but its walls are very
steep and 1t contains very little sediment. A%t present
the oreek 1s-further entrenching 1tmelf along a rather
straight course. |

Daly (11) 1912 estimates that the 1ce cap
at one time covered the valleys to a depth of 4,500
feet, He concluded that the ice has done very little
erosion work on the bedrock but’that most of its work
was done in depositing and trahSporting debris, All the
upland areas are heavily covered with glaciasl drift.

Breck (6) 1905 also explains that most of
the area 1s drift covered and that c¢lays, silts, sands
and gravel are widespread being found along large valleys,
vhere protected by the topography of the country, in
well marked terraceé.

The soll parent materlal therefore i1s large-
ly made up of rock debris and sediments of glacial
origin oensistlng of terraces, fans and till which were
further modified by erosion and depositions

S8ince the glaclal movements were varled and
widespread it can be seen that the nature of material
deposited by thelr sction will be heterogeneous and may
contaln many oombinations of mlnerals and rocks that

outerop in the vieinity,



26

According to the map of Brock (6) 1905
& rather varied arrangement of rooks ontcrépfln
this viocinity, Sedimentary, sltered sedimentary and
volcanio rooks'are common, Most of them are of
basic nature. Included in the sedimentarlee are a
number of limestones occurring ag pods and lenses
An the highly folded strata. Enough of these out-
orop to make the tlill in the area highly caloareous
and the 8olls developed on 1t were calcareous at a
depth of one to three feet, Some of the soils on
heavier textdred alluvial material were_also calear—
eous in the lower horizons; very few éearse téktdred
solls of aliuvial,or1g1n<had.11me accumulation-in
the profile, although faint traces may be found at
depth., “

WEST KOOTENAY AREA
Location and Extent

The WQst Kootenay reglon of British
0°1umb1q includes the area drained by the Kootenay
river and_its tributaries beyond the point where 1t
leaves the Rocky Mountain trench and enters the Sel-
kirk mountalns in the viecinity of Creston and contin-
ues west approximately to Christina lake, However,
as used in this study, West Kootenay refers only to
those blocks of land situated 1n the valleys between

Trail and Slocan.
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The Doukhobor lands of the West Kootenay,
13,5“5 aores, are contained partially by the Columbla
river valley from the Ghampien Creek community, 9
miles north of Trall, to Brilliant, pértlally.by the
Kootenay river valley.froé its Junctidﬁ with the
Columbla at Brilliant to Shoreacres and then partially
by the 8locan river vglley north to Perry 8iding
(see Figure 1), |

The most southerly block of land referred
to as Champlon Creek comprises 920 aoress It lles on
the_eést slde of the Columbla river aboutv9 miles
north of‘Trall; Coteshenie, 4,000 acres, and
Brilliant and Rasgpberry, 1,019 acres in all lie in
a contiguoug block immedlately north of Ghampioh
Creek at the confluence of the Columbia and Kootenay
riveré; Glade community, a block of 963 acres, lies
on the east side of the Kootenay river between the
point where the Blocan river enters it and Tenmlle
oreek at the southern edge of the community, Shore-
aores, 631'acres, ie situated jJust above the Junctlon
of the Slocan and Kootenay rivers, It is separated
into two parcels by the Kootenay rivers. The part on
the east slde lles on a high gravelly terrace with
soll of poor quality.and at present 1is uninhabited;
Lying along Goose creek and west of the Slocan river,

Chop

Krestova communlty makes up 2085 acres, Pass Creek
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community, 2,590 acres, lles south-west of Krestova
‘and north.a:‘Raspberry 1n-the_NorgsA(P§ss) oreek
valley; The Pass Greek,block and the Kreé£ovg

block are separated by only a short distance, Norne
ocreek and;the~Kooteﬁay rivéb valleys are almost
parallel and are separated by a narrow rocky ridge --
Sentinpl Mountain Q— which lies in a nﬁrtheast,to |
southwest dlrection on the west side of the Kootenay
valley. |

| Five small communities lie along the
S8locan river and aré named after the ra;lﬁay_stations
nearby, In order, from south to north they are Koch
8iding 192 acres, Lebahdo 314 acres, Winlaw 223 aores,
Claybrick 3il apres and Perry Siding 264 acres.

Transportation and_Amenitléa

Residents of.Ghampion Creek on the east
bank of the Columbls river are obligea to reach the
community by a long tortuous road from Bril}iant or
by oroseing the river by boat from the main'provinéial
highway across the river., One elementary school
serves the area;-. |

Ooteshenie, Brilliant, 3aspberry and
Shoreacres are within esasy reach of'theApaved
provinclal highway,and only a few minutes'driva from
Castlegar., The Castlegar airpqrt lies in Ooteshenle

area. An elementary school 1s nearby.
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Glade community is completely inaccessi-
ble by road. _Thera,is a emall private barge capable
of ferrying one vehicle at a time across the Kootenay
river and many of the residents keep thelr cars on
the west slde of the river and row across in small
boats,

A 4irt road enters Pass creek valley
through Raspberry community traversing the Pass
Creek community and continuing through Krestova
where it crosses the 81ocan.r1veé and joins the maln
gravel highway in the Slocan valley. There 1s one
elementary school at Pass Creek and a Junior-senior
high school at South Slocan.

All Slocan valley communliles except
Winlaw lie on the maln gravel highway to Sloocan olty.
Winlaw can be reached by orossing the bridge at
Vallican or Appledale and following a gravel road.
Schools, post offices and small stores are easlly
‘avallable to all of these communitles. Senlor high
schools and other amenities are avallable at Nelson,
Trail and Castlegar; Hospital service 1s available
at Neléon, Traii, Rossland and New Denver,

Electric power andlphbne lines oross
many of the Doukhobor communlitles but none have

avalled themselves of these services,
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The area 1s well supplied with trans-
portation facilities. The Canadian Pacific Rall-
vay, Kettle Valley line, rune dally to Vancouver
and Calgary. A weekly traln goes up the Slocan
valley to Slocan city and a frelght service oper-
ates to Trall, There are numerous truck lines
hauling freilght on the maln roads. Buses operate
dally on all main highways and connect with trans-
continental services, The Castlegar airport lo-
cated Just south of Brilliant has scheduled alrline
flights dally except Sunday to Vanoouver and Cal-
garye ' |

Industry and Development in General Area

The West Kootenay reglon, population
63,000,(1954), is one of the more heavily industri-
alized sectlons of the interlior of the province and
employment 18 nearly always avallable,

The 1953 production of lumber was 141
million feet board measure employing about 2,000
men (19),

‘ In 1953 this reglon accounted for 17
percent of the value of all British Columbia mineral
production (19), Apart from this there is the olty
of Trail, population 22,000 (1954) which 18 sustalned
almost entirely by the operation of the Consolidated
Mining and Smelting Company Ltd. It produces all of
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Cenada's refined lead, antimonial lead, blsmuth,
indium and a major part of Canada's slab zinec, re-
fined slilver and refined cadmlum,

Approximately 6,500 aores are now under
irrigation (19) of this about 378 acres are irrigated
on former community land (18), The only community
to operate an ;?rigation gystem on an efficient baslé
at the present'time 15 Raspberrry which sells fruilt
commercially, Residents of the Slocan valley
communities are able to set up small pumping plants
for 1rrigatlon and one or two famllies in each.of
these communities appear to shppérf themselves by
full time fazmlng; One family at VWinlaw,malntalns
a herd of approximately one dozen mllk cows,

| In contrast_to the limited, inefficlent
agriculture on the communltj lands, there are many
thriving farms: set up by independent operators on
adjacent lands,
Climate

In general, the area can be classed as
moist subhumid to humid (46), characteriged by hot
summers and cool but not seversly cold winters. Due
to mountalnous terrain local variations in climate
are marked but the data of selected stations in Table
5 gives a good indication of the reglon as a whole.

However, 1t should be hoted that most of the stations



TABLE 5
OLIMATIC DATA FOR WEST KOOTENAY STATIONS AND GRAND FORKS

Mean Temp.l Frost-fr932 Grewing3 Precipltationl Thornthwaltes?! Data (Ins.Annd¥
(°F) (Days) Season __ (Inse) TPotential Evapo~ Net Molsture
, , - (Days) June ~ transpiration Deficiency
July Jan. Ann, July Aug. Ann, -
Trail 70 . 23 48 186 206 h4o 25,98 26.79 11.02
SBouth Slocan 69 22 47 157 205 5¢59 31l.12
Nelson 67 24 U 144 199 Gl 28,02 . oh4,18 677
Crescent 6f 21 Ui 0 29,49
Teitey 5 91 5. 75 9. 95
Perry Siding o 117 195 4,08° 23,82
Grend Forks 69 19 45 - 130 205 3,75 16,26 25495 12,86

1 éilm&ﬁe of British Columbia, B,C. Dept. Agric, 1952
2 Frost-free Season in British Goluﬁbia, Can. Dept, of Transport, 1949

3 Brink, V.C. Climates of British Columbla for Agrologists, Part 1
unpubs Tech. Comm, Agrone. Dept. U,B.G.! Vancouver, B.C,

4 Calculated by Thornthwaites' Method (U46)
5 Climatic Data of British Columbia, B.C. Dept. -of Agric. Hort. Branch,1932

{9
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are located in valley bottoms, Data for Grand Forks
1s included in the table for comparison.

| It will be noted from Tablej§>that pre-
ciplitation in the area ranges from 23,8 inches to
29.5 inches and about one third of this falls as
snows If the ground 1s not frozen in the autumn be-
fore snowfall much of the melting snow soaks into
the soll and is present in the soll at the start of
the growlng season.

| Going from south to north the mean
temperatures are seen toidecllne, the average July
temperature being 5 degrees cooler at'créscenﬁ Valley
station Just across the Slocan river from Krestova
~oommun1ty, than at Trall. The Slecan valley 1s gener-
ally considered to be even cooler. This 1s eyldenced
by a shorter frost free period and growing season at
Perry 8iding, 117 days and 195 days respectively, than
at Trail, 186 days and 206 days, or Nelson, 1l days
and 199 days. | |
The short frost free perlod of 97 days

at Crescent Valley, elevatlion 1564 feet, as compared
to 157 days at South S8locan, elevation 1628 feet
shows the great varlation possible in mountalnous
country; In thisvregard local reports show that‘
garden vegetables are frogen more frequently in the

Upper Goose cregek valley than in the South Slocan area.



34

The growing season shows a decrease
going from Trall, 206 days, to the Slocan Valley
(Perry 8iding, 195 days) though the dlfference is
only 12 days., The growing season for South Slocan
is similar to that for Grand Forks, 205 days. With
the exceptlion of certaln unfavorable areas the grow-
ing season for the polnts listed 1s quite sufficient
for the productlon of the crops that are ralsed.

Thornthwalﬁe evepotransplration data
(46) was calculated, as shown in Table 4, for the
Traill and Nelson recording stations and the results
are given in Table 5§ and shown graphically in Flgure
‘2. It will be noted that Trall has a high potential
evapotranspiratiqn value, 26,79 inches, and a high
moisture deficlency, 11.02 inches. For Nelson these
values were 24418 inches and 6.77 inches respective-
1ly. Theae figures show that 1lrrigation would be
1mpogtant at both stations, and that the greater
benefit would be noted at Trail,

The high total preciplitation at Crescent
Valley does not indlcate a lower summer molsture
deficlency since the average summer ralnfall at that
station is veryilittle higher than the avqragé sum-
mer rainfall for any other station tabulated; Cli-
matliec data for Perry 8iding, in the north, 1is rather

incomplete. No temperature figures are avallable and
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the precipitation flgures are recorded to 1932 only,
According to these figures the average summer raln-
fall at Perry Siding is the lowest in the West
Kootenay area and on thils basls 1t would seem that
the molsture deficienoy would be quite high, How-
ever, to satisfactorily evaluate this condition,
temperature would have to be taken into acoount,

On the basis of the avallable climatie
data and oonsidaring the nature of the solils, 1t
appears that irrigation would be eésential to any
type of successful intensive agriculture 1ln the
Weet Kootenay area.

Vegetation

As indicated previously, when the lande
in thg West Kootenay were first settled by the Douk-
hobore they were}heavily forested, the principal
specles belng fir, larch, cedar and white plne, The
merchantable timber was soon harvested, and the land
either cleared for agriculture or allowed to go wilde
Much of the land now 1ln trees shows evidence qr
intensive logging and regeneration 1s slow. Con-
tinued cutting of trees for cammunlity needs o:_fuel,
peles and posts in the more accessible areas has
resulted 1n the cover becoming principally sorub in
the form of willow and hazélhut;
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Physlography and General Geology

The Doukhobor lands in the West Kootenay
area may be consldered as lying in dne continuous
hvalley“ running in a north to south direction and
being made up of parts of three maln river Qalleyé,
8loocan, Kootenay and Columbla, with an adjacent slde
valley starting at the mouth of Goose,c;eek oonfinu-
ing about: 5 mlles up 1ts course ahd then down Pass
oreek valley to its junotion with the Columbla river.

Athis.“valley" gshows much evidence of
glaciation, It 1s generally U-shaped with steep
valley walls, the 6utcrops of whioch are polished and
show some glaclal striae and grooves. The surround-
ing mountalns are made up of mainly granitlc rocks
in the f¢rﬁ of rounded knobs, The northerly énd
easterly slopes are generally éteéper and have the
appearance of being quarried since they have bgen
more subjeét to eroslon by glﬁciers than the other
sides, Ocoasional sharp peaks with cirque valleys
rise in dlstance to 8,000 or 9,000 feet elevation,
These probably stood as nunataks above an old ice
sheet,

No geologliocal report covers these areas
in particular but general statements in reports of

nearby areas indicate that the whole area of interior
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British Columbla was once covered by a great depth
of 1ce. Drysdale (12) 1915 in hils report on Frank-
1in Mining Camp west of the Lower Arrow lake states,

) o ¢« « o« The Cordilleran ice sheet covered
‘the reglon with the possible exception of a few
-high peaks on the Cariboo range, which stood as
nunateks above the ice surface. It but slightly
nodlfled the upland topography, leaving striae
and scourings in places, but on retreating left
moralnic drift and erratics.stranded high on

the upland.

.The ice cap §ave»place to alpine valley
and cirque glaclers™ which slowly retreated
until the time of the Keewatin 1ce sheet ox=
tension to the east, when the second maln
period of valley glaclation took place. It 1s
to this period that the strongly glaclated
valley forms (such as U-shaped valleys, lateral
moraines, striae, etc.) owe their origin, and
the valley trains of outwash material were
depositedescscse

e ¢ o o With the retreat of the valley
glaclers the streams, unburdened of thelr
moralinlic load, began to degrade thelr valley
£1lls, A series of terrace-steps mark succes-
sive perlods of aggradation and degradation
dependent upon climatlc osclllationBSsecececee

1 First period of valley glaclations

The‘prellmlnary map of the west half of
Nelson geological area'by Little (28) 1949 shows
meny glaclsl strlae and drift covered areas. &
‘ Most of the so6ll parent materials are old
and recent river terraces laid down in this U-shaped
valley‘during the time that ice occupled the valley
and gradually retreated; In many places kame terrace
remnants are discernible along the valley walls,

When the 1ce melted these slumped down and have since
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been eroded and dissected to theilr present form. They
do not constitute a very large area and for the pur-
pose of classifylng the solls have been included wilth
the river terraces, thelr characterlstlcs being
similar, |

The maln river terraces of each area lie
at approximately the same height above present river
level 1ndioat}ng they were all laid down at the
same time and poseibly by the same river, BSubsequent
geologlcal dplift; or possibly, simply the remoﬁal
of lce blocks, has allowed the rivers to cut down
through the original deposits to thelr present
positions,

The terraces, vary 1ln texture from
loamy coarse sand to gravelly sandy loam and sandy
loam, Sone of the lower terraces are of slightly
finer texture varying from fine sandy loam to loam,

In additlion to the terracee there are
stream fan deposits 1lald down at the mouth of en-
trant slde valleys and partially burying the terrace
materlals, There are also colluvlial fan deposits,
covering emall bérts of the terraces, and brought
down the valley walle by gravity or a combination of
gravity and water actlon., Characteristically all
these fan deposite have boulders and coarse materials
at their aplces, and an lncreasing amount of flner

materiels toward the toe of the fan where the gradlent

lessens,
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Many recent deposité of small area;'have
been laid along'the present river channels and now
stand 10 to 20 feet above them. Thils has occurred
in the Slocan valley particularly where the river's
meander belt is much wider than that of the Columbia
river., There are very few recent deposits along
the Kootenay river as 1ts walls are steep and con-
fining. 8Small alluvial deposits have bullt up along
the beds of Pass and Goose oreeks where their gradi-
ents are low,

No deposits of glaclal t1l1l1 were found on
the community lands, probably because the valley
walle are all excesslvely steep and any t1ll deposits
on moderately sloping ground are covered by alluvium,
However, a few outcrops of glaclal till were‘observed
élong the roa@ to Nelson Juét.east of South Slocan
where more moderately sloping topography l1ls found
above terrace levels

| The main mass of country rock appeara to
be similar to that 1dentifled in the Nelson area by
Little (28) 1949, In this paper Little reports
great areas of predominantly acldic rocks; granite,
granodliorite, quartz diorite, andesite and a host
of other mixtures lyilng immediately eaet of the
Doukhobor lands, Very few limestone or marble out=

crops appear and these only in the eastern part of
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the area desoribed by Little., Drysdale (12) 1915
reporting on the Franklin Mining Camp area, which
l1es about 15 miles west of the Lower Arrow lake,
shows that a varled mixture of both acidic and
basic rocks outeropping. He found very few lime-
stone outerops.

From the existing evidence and avalle
eble reports 1t l1le evident that the princlpal solls
of the West Kootenay area are derived from acid and
modera?ely baelc rocks strongly affected by glaci-
ation and 1t 1s interesting to note that no calcor-
eous parent material of any signiflcant arees was

found on the West Kootenay Doukhobor lands,
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SOILS

Methods of Field Survey

Soils of the Doukhobor lands were

examined, olassified and mapped in the fleld,

Traverses were made by car and on foot, and the

solls were examined and described using profille

pite dug at strategic intervals 1n relation to

soll boundaries., The soils were deseribed in

accordance with recognized procedures (1) (50)

(51), and the criteria summarized below were

used to characterize the soil profiles (1),

1,

24

3

4
5e
6.

Te

Number of horizons in tﬁe goll
profile,

Colour of the various horizons,
wlth speclal emphasis on the sur-
face one or twoe

Texture of the horizons,
Structure of the horizons.

Relative arrangements of the
horizons,

Chemical compesition of the hori-
ZONB,

Thickness of the true soil,
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8. Thickness of the true soil,

9¢ Character of the soll material.

Other features relative to solle and
noted in the fleld were the elevation, slope,
vegetation and present use of the land,

The plofting of boundarles separating
dirferent 801ls was greatly facllitated by the use
of aerlal photographses These photographs were sup-
plied by the Air Surveys Division of the Department
of Lands and Forests and were of a scale of approxi-
mately one foot to one mile,

While 1q the fleld, a slte was carefully
seleoted to represent the modal profile for each of
the soil types classified and mepped, These profiles
vwere described in detall and_samplea/taken from each
horizon for laboratory determinations,

In classifying the séils of the Doukhobor
lands, the field system of classification adepted
by the National Soil Survey Gommittee was followed
(26) 137); This system provides for classifying
solls into slx categories proceeding from the broad-
est grouping as follows, Zones, Subzones, Catenas,
Series, Types and Phases. The definitions of these
categorles as set down.by the Nationai Soll Survey
Committee is aslfollows (37)e |

The ®0il zone was defined as "a broad
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belt of soils in which the dominant 'normal'! soils
belong to one of the Zonal Great Soil Groups." The
committee further stated that "the dominant soll
forming processes in a zone are towards the formation
of a definite genetic type of soll" (Zonal Great Soil
Group) and that olimate and vegetation are dominant
faotobs in determining these soll forming procaéses;

Although the use of soll subzones has -
been rather limited the following definition was
suggested, "Yfairly consistent broad variations within
a zone, which can be linked with graduel climatic and
vegetative changes and which may or may not be éecom—
panied with changes in parent materials.

The Catena is the first subdivision of the
801l zones and 1s outlined by the Natlonal Soil Survey
Committee as follows.

The catena 1s considered as a group

of solls on simllar parent materials

within a s0ll zone, It includes the

entire range of solls produced under

different local moisture relationships

on the same parent material, It is re-

cognized that solls have depth, width

and breadth and that they may vary in

all three dimensions, There often is no

sharp division between the individual

solls and one gradually merges into

another, This entire range of soils

in a oateng:often, but not always forms
a definite mappable land pattern.

Catenas are further subdivided into

soils serles on the basls of profile characteristic
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differences as described belowe

The Catena comprises all the solls

which have developed under the entire
range of soll moisture conditlons

which exist on the same parent materi-

gl within a soll zone. The catena

thus contalns a continuous range of solls
or profiles which can generally be
broken into segments and which have
variously been recognized as soll

series, assooclates or members,

The soil serilies mapped in this study
usually included solls of varylng texture and they
‘were divided into solls types on this basis in ac-
cordance with the procedure outlinea by Leahey and
Stobbe (27) as follows. |

While the 8011 series is considered to

be the basic unit of soll classification

in Canada 1t 1s sometimes desirable and

posgsible to sub-divided soll serles on a

textural basls, SBuch dlvisions are known

as soll types, However, the textural

range within a serles 1s seldom very wide

and the general tendsnocy 1s to establish
mono-type serles. If all serles were
confined to one textural range the need

for this category would of course disappear.

The external fpatures of topography and
stoniness affect the use of soil for agriculture.
Where possible these differences were mapped and
classed as phases of thelr respective soll type (27).

Such a field system of soll classification
is desirable since it 1ndicatea the relatilonshlp> of
"~ areas of related soils and the land patterns they

create, It also takes into 6onsideration certain
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pedologlcal ocharacteristics but it frequently allows
golls of greatly varying morphological characteristics
to be grouped closely together; vTo overcome this blas
the morphologidal system‘of.soilwclaselfication can
be utillized and thls is diacussed:by Leahey and Stobbe
(27), 1in part, as follows.

In this system the soll series 1is
regarded as the basic unit of classi-
ficatlon and hence the series and its
sub-divisions are the same as in the
previously described systeme. The dif-
ference between the two systems lles in
the grouping of the solls into higher
categories, In the morphological classi-
flcation the soll series are grouped in-
to famllies and famllies into a great
80ll groupse. The famlly category has
been introduced only recently and in the
past the soll series have been grouped -
directly into great soll groups. The
inoreasing number of series within a
great soll group has necesslitated the
introduction of an intermedlate category --
- the soll familly.

A morphologlcal system of classiflcatlion
was used in the present study ohly to the extent that
each soll serles reocognized was assigned to a Zonal
Great Soil Group as indlcated in Tables 8A and 8B,
The category of Zonal Great Soll Group as used in
Canada 1s described below (27).

This term has been used in Canada

to deslignate a group of solls having

the same general sort of profile,

That 1s, the soils within & great soil

group must be of the same genetlc type.

This unlt of classification has served
a very useful purpose in Canada as it
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asslsts in the cataloguing of soils of

the same genetlc type although 1t 1s

not sultable for cartographlc purposes,

The Great Soll Group should not be con-

fused with a Soll Zone., Whereas the

former repreosents a definlte genetic

type of soil, the latter 1s a geographic

area whlich may contaln a number of great

801l groups but in which one definite

genetic type 1s dominant, ~

In classifying the solls of the Doukhobor
lands a number of misoellanebus groups were used for
areas of -land that have little or no natural soil,
are inacessible or cover too small an acreage to be
mapped (50), These miscellaneous types == bottomland,
saline‘seepage, peat, dune, eroded and dlsseoted,
and rough mountainous -= are described in detail
under the section on soil descriptions,

Two other soll mapping units, the soil
complex and the undifferentiated soll group (50),
were also used in classifying the soils, The soll
complex was used at the serlies level to include solls
of widely varying texture and dralnage,

The undifferentiated soil group may be
used for mapping t?;ondmically simllar solls that are
not regularily geographically associated (50), In
this study the two undifferentiated groups were made
up of solls that belonged to the same Zonal Great Soil
Group but that varied greatly in texture, slope and

stoniness, Much of the area covered by these groups
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was consldered non-arable and so did not warrant
separation into smaller units,

‘While the soll boundarlies were being
established 1n the fleld, the topography was classi-
fied and the boundaries of thevreoegnized topographic
phases were blotted on the aerial photographs. The
percent slope was measured with an Abney level and the
slopes classifled in accordance with the ranges
suggested by the Soll Survey Division of the United
States Department of Agriculture (50), This classi-
fication is outlined in Table 6.

TABLE 6
SLOPE AND TOPOGRAPHIC CLASSIFICATION

Term T-TgﬁEBQ%B%%E-F""fE Range of
o a) Map [Photograph Characteristic

Level to gently

gleping A T1’2&3 ‘Q - 5 percent slope
Sloping c Ty ,5 - 10 percent slope
Moderately steep D ,T5&6 . 10. - 25 percent slope
Steep E T7\ 25+ percent slope
Windblown W W Hummocks 5 - 15 feet
Kettle | K Depressiggshéght

‘ feet aeepu
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The stoniness of the land was noted and
recorded on the photographs by means of symbols. The

classes of stoniness (50) and their relation to $1l-

lage practices are indlcated below.

8t, No stones or too few to lnterfere
with tillage.

B8%; Tillage interfered with but lnter-
tilled crops stlll practicable,

St2 Tillage of intertilled crops barely
practicable,

.St3 Use of only very light machlinery
. and hand tools, impraoticable,

.8ty Use of all machinery impracticable.

Soils that had a stonliness greater than
8to were classified as a stony phase, The desorip-
tion for Class 3 stonlness, St3 Above, is as follows
(50).

' Class 3: Sufficlent stones to make all
use of machinery impracticable, except
for very light machinery or hand tools
where other soil characteristics are
speclally favorable for lmproved pasture,
Solls with this class of stonlness may:
have some use for wild pasture or forests,
depending on other soll characteristics,
(It stones are 1 foot in dlameter and about
2¢5 to 5 feet apart, they occupy about 3
to 15 percent of the surface, and there

are about 50 to 2“0 cubic yards per acre-
fOOto)

Soll drainage was observed and classified
in accordance with the system outllned in Table 7 (50),
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TABLE 7

DRAINAGE CLASSIFICATION

Natural Surface Internal

Drainage Runoff Drainage
S8ymbol Term SBymbol Term Symbol Term

D; Excessive D3, Very high DI, Very rapid

Do Well DS, High DI, Rapid

D3 Imperfect DS3 Moderate DI3 Moderate

Dy Poor D8y  Low DIy Blow

D5 Very poor D85 Very low ‘D15 ‘Very slow

Dg  None DSg Ponded DIG None

The natural drainage of a soll as indi=-
cated 1n the foregolng table ls a combined expresslon

of the surface runoff and internal dralnage.

To show the information relative to soll,
topography, drainage and stoniness on the aerial
photographs symbols were used and arrange§ according

to the four point plaﬁ shown below.

Soil . Topography ~ Chgsl T3

Cele
. Dl St2

‘Dralnage  Stoniness
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This example would indicate an area of
Champion gravelly sandy loanm with gently sloping
topography, excessive dralnage and enough stones to
make the tillage of intertilled orops barely |
practicable,

Along with the soll information, data re-
garding the present use and vegetative ocover was also
gathersed and recorded. This data wngﬂéed in the
preparation of Table 2. |

The soll boundaries and other information
shown on the aerlal photographs were later transferred
to base maps of the scale of U400 feet to the inch,
These maps were provided by the Land Utilizatien,.
Reasearch and Survey Branch of the Departiment of
Lends and Forests and form a part of this thesls.

The aerial photographs are presently held by the
Department of So0ll Sclence of the Unlversity of
British Columbia, ' o

8011 Classifiocation

The eclassification of the solls of the
Doukhobor lands of British Columbls is shown in
Tables 8A and 8B, This olassification is a combin-
ation of the fleld and morphological classificationp
outlined previously.

The most extensive solls of the area are



PLATE I

A Black soil, the Hardy series,
showing average A; horizon develop-
ment.
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claseed in two groups, the Biack and Brown Podzolic.
Assoolated with the Brown Podiblic‘soils, occupying
the less well dralned positlons, are Low Humlc and
Humic Glel solls.

The Black soils, mapped only in the Grand
Forks area, make up about 3,046 acres or three fifths
of the Grand Forks area. They ocoupy mainly south
facing slopes and the largest areas are seen from the
southern trang-provinclal highway on the south_and‘
east treeless slopes of Hardy mountain, Grass vege-
tatlon covers all areas of Black soill, In the more
arid paaltions;.the solls are shallower and could be
consldered as'belong;ng to the Shallow Black Subgroup. .

The general nature and horizon sequences
of the Black solls may be seen in Plate I. These
features are in agreement with_desqriptions of
Black solls described elsewhere (24) (33) (51)«

The Brown Podzollc soils are mapped in
both the Grand Forks and West Kootenay areas and in
those areas comprise 1,683 acres and 6,288 acres
respectively, . They make_up‘neariy two fifths of
the Grand Forks area, and about one half of the West
Kootenay area, In the Grand Forke area they occupy
mainly north and west facing slopes and the higher
elevations above July creek and on Hardy monntain;

In the West Kootenay area Brown Podzolie soile were
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TABLE 8A
FIELD CLASSIFICATION OF THE SOILS
OF THE GRAND FORKS AREA

Catena, Serles, Type and Phase Grgup

A,

B,

Ce

De

S8oils Derived from Alluvium
(a) Well drained .
. Claypit Series e ® o o & % & & Black
Claypit silt loam
Claypit loam, level phase
Claypit loam,Asloping phase
Boundary Serle8 , ¢« « « o o o Black
Boundary loam, level phase
Boundary loam, sloping phase
Granby Seri€s o o « o « « o o Brown Podzolic
- Granby sandy loam
Granby silt loam
Granby loamy sand
(b) Well to excesslvely drained
Carson Serles.« « ¢ ¢ ¢ ¢« ¢« o Black
Carason loamy sand, level phase _
Carson loamy sand, windblown phase.
Carson coarse sandy loam
Carson sandy loam
Danville Series ¢ ¢« ¢ o o o ® Black
Danville loamy coarse sand. :
Caesar Series « « ¢« ¢« o« ¢ o o Brown Podzolioc
Caesar loamy coarse sand
Caesar fine sand

Sells Derived from Glacial T11l and Till Derivatives
(a) Well drained
- Hardy Series ¢ o« o o o s » * ‘Black
Hardy loam, level phase :
Hardy loam, sloping phase
Hardy gravelly loam, sloping phase
Hardy gravelly loam, moderately steep phase
Hardy gravelly sandy loam, level phase
Hardy gravelly sandy loam, kettle phase
Hardy stony locam, undifferentlated
Gibbs Series ¢« « ¢« ¢« o ¢« o o o Brown Podzolic

@Gibbs gravelly loam
Gibbs gravelly sandy loam, sloping phase
Gibbs gravelly sandy loam, kettle phase
Gibbe stony loem, undifferentiated

Bolle Derived from Colluvial Slopes and Fans
(a) Well to exoceseively drained
Rideau Complex « « o« o« ¢« » « « Brown Podzolic

Miscellaneous Soils
Bottomland

Saline Seegaie
Rough Mountalnous
Erwoded and Dissected
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TABLE &B
FIELD CLASSIFICATION OF THE SOILS
OF THE WEST KOOTENAY AREA

Catena, Series, Type and Phase Group

A

Be

Ce

S80ils Derived from Alluviunm
(a) Well drained '
Bhoreacres Series « ¢« « o« » o o o o Brown Podzolie
Shoreacres silt loam
Shoreacres fine sandy loam, level phase
Shoreacres. fine sandy loam, sloping phase
(b) Well to excesslvely dralned
. Krestova Serles . « « o ¢ o » o « » Brown Podzolic
Krestova loamy sand
Krestova sand
Krestova coarse sand
Champlon Serles « « « ¢« ¢ » o o« ¢ o Brown Podzollo
Champion gravelly sandy loam, non-stonyphase
Champlion gravelly. sandy 1oam, stony phase
(¢) Imperfectly drained
~ Claybrick Series ¢« « o ¢ o o .« o Low Humic Glel
Claybrick loam ‘
Claybrick clay loam
Claybrick loamy sand
Claybrick gravelly sandy loanm, non—stony phasge
Claybrick gravelly sandy loam, stony phase
(4) Poorly dralned
. Pasg Creek Series o« o« « ¢« o ¢ o o ¢ Humlioc Glel
Pass Creek loam
Pass Creek loamy sand

Solls Derived from Colluvial Slopes and Fans
(a) Well drained .. A
Glade Serles ¢« « ¢« o« ¢« » ¢« s ¢« « o Brown Podzollo
Glade gravelly loam, level phase
Glade gravelly loamn, . sloplng phase
Glade loam
Glade gravelly sandy loam, non-stony phase
Glade gravelly sandy loam, stony phase

Miscellaneous Soils
Peat
Dune
Rough Mountainous
Eroded and Biesected
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found on all the well dralned positions, In contrast
to the Black soils which developed under grass.
vegetation, the Brown Podzolic solls developed

-under forest cover,

The general nature and horizeh sequence
of the Brown Podzollc solls may be noted from Plate
~ II. This description agrees wiﬁh the descriptions

‘of Brown Podzolic soils given elsewhere (31) (42)
(51). |

In contrast with the "Brown Podzolic"
solls of the Pacifio Coast, (9) very few "ehotty
structurés" were found, and_thése only to a very
limited extent in one serieé, Shoreacres. Another
important differencé between many of the Brown
Podzolle solls of thé Grand Forks area and those
of the West Kootenay area was the presence of free
lime at a depth of 2 to 3 feet in the former, More
extensive field and laboratory studies need to be
done ‘to establish conclusively to which Soil Group
these Podzolic soils should be assigned. Until
this 1s done, and oriteria have been clearly and
firmly established, one can only conjecture and
tentatively group them w;th the Brown Podzolloc
© s0lls.

The Low Humic Glel solls usually occu-—

Py positions adjacent to the streame and rivers



PLATE II

A Brown Podzolic soil profile
developed on sandy alluvium and
showing a very thin A2 horizon.
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and are found on most of.the communities in the
West Kéotenay area. They cover a comparatively
small area of soll, 464 acres ocouriing only in the
West Kootenay area. This group of soile developed
on almost level topography under the influence of
a water table that fluctuates from the surface té
about 10 to 20 feet depth, Natural vegetatlion on
these solls conslats of scrub trees such as cotton-
wood and willow with a undergrowth of shrubs and
grasses, Most of the areas mapped were cultivated,
The general nature and horizon sequenoé
in these Low Humic G;ei solls agrees qulte closely
with that set out by Thorp and Smith (47) who de-
fined them ae follows. o «
An intrazonsl group of imperfectly. to
poorly dralned solls with very thin
surface horizons, moderately high in
organlio matter, over mottled gray and

brown glel-like mineral horizons with _
a low degree of textural differentlation,

\

The Humlc Glei, fourth group of solls
mapped, ocoupy 316 acres. This group 1ncludeé the
Pass Creek Serles mapped in the Pass Creek, Krestova,
Lebahdo, Winlaw and Claybrick communities, These
solls occur An areas where drainage is restricted;
generally the water table 1s close to the surface
throughout most of the yeare

The geﬂeral nature and horizon sequence

in the Humic Gleil soils may be seen in Plate III,



PLATE III1

An intrazonal Humic Glei profile
developed on alluvial material in a
poorly drained position.
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The features are in general agreement wlth those glven

by Thorp and Smith (47) who describe Humic Glei

8olls as follows,

An intrazonal group of poorly to
very poorly drained hydromorphic
solls with dark-colored organi-
mineral horizons of moderate thick-
ness underlain by mineral glel
horlzons.oaooo-
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S0IL DESCRIPTIONS

"i GRAND FORKS AREA

The solls of the Grand Forks area were
~ elassified and mapped into four groups, solls de-
rived from alluvium, solls derived from glacial
$111 and t1ll1 derivatives, solls derived from allu-
vial fans and miscellaneous solls, The acreages
ofveach of the soll types mapped 1n these groups
are listed by communities in’' TABLE.21, In all,
5,327 acres were mapped in ﬁhe Grand Forks area.
Solls Derived from Alluvium

The term alluvium includes all de-
posits lald down by streams and rivers (57).
These deposits are quite uniformly sorted as to
slze of particle and may range in texture from
cobbly gravelly loamy sand to silt, The alluvium
that constitutes the parent materials of these
solls was deposlited by glaclal and post glaéial
rivers and very little material has been 1laid down

recently.,



PLATE IV

Grand Forks area, looking east, with
the Kettle river winding through flat
terrace land. Doukhobor land lies
north of the river where soils of the
Danville, Carson and Claypit series
occupy the terraces. TForeground is
Hardy stony loam undifferentiated.
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The alluvium is, on the average, }
one to two hundred feet deep and forms the terracea
that may be seen in Plate IV, Coarse textured
substrata usually underlie the medium to heavy
textured surface layers on the terraces,

8ix serles covering 823 acres make up
the soils derived from alluvium,

Clayplt Series (Black silt loam and loam)

Included in thlis serles are the very
dark grey brown soils developed on medlum to heavy
textured sediments overlying lighter textured sedi-
ments. Two types, sllt loam and loam were differ-
entlated comprising 180 aores in all,

Clayplit silt loam

This type covers 100 acres mostly in one
plece along the back of a wide terrace in Lot U453,
It occuples an area of basin_reiief with very gen-
tle slopes as seen in Plate V. The type of for-
mation suggests an abandoned river channel which
the river occupled only at flood stage over a long
period of years during which fine textured materlals
were deposited on top of earlier deposlté of boaraer
materials. The fine materials accumulated in layers
up to a depth of 15 feet or more. The texture of
the parent material is olay to silty clay., Labor-
atory analysis of the surface sample taken showed



A. Claypit silt loam on level to very
gently sloping topography in the
foreground.

B. Claypit silt loam profile with one foot
of dark colored surface soil. The top
six inches is cultivated. At about five
feet a fine sand strata appears.
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the texture to be clay loam but the texture in

the field ranges

from a heavy loam through silt

loam to clay loam and the‘type has been designated

as sllt loanm,

The following §rofiié was examlined in

a nearly level cultivated field.

Alcx o=5"

A, 6-12"

By  20-24!"

Cq  2lw-5ht

C 560"

B, 12-20"

10YR 3/2* very dark grey brown (molst)
10YR 4/2 dark grey brown (dry) medium
blocky to coarse platy clay loam;
friasble; slightly hard when dry; pH
5¢8 Numerous worm and rodent burrows,
fine feeding roots,

10YR 3/2 dark grey brown (moist),

. 10YR 5/2 « 4/2 grey-brown (dry) moder-

ate coarse blocky clay loam; friable,
slightly hard when dry, pH 6.0,
Many fine roots, burrows.

10YR 3/4 very dark yellow brown (moist,
10YR 6/% pale brown (dry) silty olay
loam; strong medium blocky; hard when
dry; pH 6.5, Numerous roots,

2,5Y 4/4 olive brown (moist), 1OYR 7/2
light grey (dry), strong medium blocky
clay.loam; very hard when dry; numerous
roots, pH 8,0 effervescence with
dilute acid,. '

2.5¥ 5/2 grey brown mottled with 5/U
light olive brown (web); 2,5Y 7/2
light grey mottled with 6/2 light
brownlsh grey clay; strong medlium
blocky with limey coating on aggre-
gatesg; very hard when dry; sticky
when.wet. pH &,0; strong effervescence
with dllute acid,

2.5Y 4/2° dark grey brown (moist),
10YR 6/2 1light brown grey (dry),
friable, compact, clay loam; weak
fine blocky etructure. pH 8.0, Strong
effervescence,
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D 60" plus 10YR 4/2 dark grey brown (moist),
R 10YR 7/2 1light grey (dry) fine
sand; friable, moderately compact,
weak masslive structure. pH &.0
effervescence with acid,
x "O¥ denotes a cultivated horizon.
* Numbers are Munsell notations which express
the preclse quality of a color in terms of
ite components,hue; value and chroma (36).
The maln variation within the type is
the depth to the D horlgzon, which may range from
two to fifteen feet,
| Surface drainage is low in the basin
areas and temporary ponding oocours in the spring
in these depressions., Internal dralnage 1s slow
due to the moderately heavy-textured subsoll, This
1s evidenced by the mottiing of color in the 01
horizon indicating wet conditions for a good part
of the years ) - |
In the map area'this type 18 all cleared,
80 that native vegetation must be inferred from
~similar situatlons elsewhere. These were observed
to be sparse stands of yellow pine, wlth some Douglas
fir growing in grassland environment,
In common with other 56113 of the
Doukhobor lands; this type 1s belng used to only
a limited extent, Though good stands of alfalfa

can be established and mailntained, much of this land
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1s in a seml-abandoned state. Weed infestation is
very serlious, such noxlous plants as sow thistle,
Russian thistle, knapweed and couch grass being
prevalent; 1n some cases they constltute ?he en-
tire orop. These weeds, with varylng proportions
of sweet-clover, vetoh and tame grasses are regu-
larly out for hay.

o Because of the local basin rellef,
summer frosts will likely be more common here than
elsewhere on the terrace and it was noted, that
tématoes, beans and other sensitive crops are
grown at higher elevations with better alr
dralnage, |

Claypit loam

In general the Claypit loam has the
same position, 1§nd form and rellef as the Clay-
plt 811t loam., It cevers 80 acres, dlvided into
two phases, level and sloping. The sloping phase
is found on only 3 acres., The maln area of thie
type is found along the margin of the silt loam,
The loam could,be,ragarded as a transition into
the lighter solls near the river,

The prbflle described below was exam=
ined in a cultivated field where the depth té the

D horizon was considered to be average.
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A, 0-8" 10YR 2/2 very dark grey brown (moist),
it "~ 10YR &/2 « ¥/3 dark brown (dry), _
friable heavy sandy loam; moderate
coarse blocky structure; pH 6.5
Numerous roots,

A, 8-15" 10YR 3/3 dark brown (moist), 10YR 4/3
' dark brown (dry), friable loam,
moderate coarse. blocky. PH 7.0.
Numerous roots,
B 15~2oﬂ 10YR 3/4 dark yellowish brown (wet),
10YR 5/3 brown (dry), friable loam,
moderate coarse blocky; pH 7.5
Numerous roots.
B, 30-40% 10YR 6/l4 1light yellowish brown (molst),
2
10YR 2/3 very pale brown (dry), very .
firm silty clay loam; slightly hard
when dry; moderate medlum blocky :
structure; pH 8.3, limy, Few roots.
D Uo® plue 10YR 6/3 pale brown (dry), loose
: sand; single grain. pH 8,3; limy,
Few roots,

The texture is lighter, internal dralnage
and seration better and the conslstence more friable
than in the silt loam, These qualities are responsi-
ble for the better workability and the local farmers
express a preference for thia type for gardens be-
cause of 1ts great ease of cultivation, and lack of
tendency to bake after irrigation,

Surface dralnage 19 oomparable to that of
the silt loam but internal drainage 1s more rapid. than
the loam type 18 formed on lighter, more porous materi-
al, underlailn by bedded sands generally of a coarser

nature,



62
Boundary Series (Black loam over sand
and gravel)

This series includes very dark brown solils
of.medium texture deveioped on a thin veneer of
slightly gfévelly sediments overlying coarse, exces-
gively drained sediments. In the map earea only the
loam type was classified.

Boundary loam

Thies serles 1s widespread in the valley
but on the Doukhobor land only 31 aores of 1t were found,
.It 1s formed on Kettle river terraces having very
1ittle rellef, |

An area contalning some small kettles
about ten feet in depth was mapped as a sloplng
phase. Only one acre of this phase lies within the
comnuni ty boundary;

The parent mateflal is a layer of medlium=
textured alluviel sediments, normally about two feet
in depth, laid unconformably on coarse sands and
gravels, There 1s considerable varlablility in the
depth to gravel and’invthe content of gravel in the
solum, |

The following profile, with an average
depth of solum was examined in a cultivated field.

Ay, O=14" Very dark brown granular to blocky,

friable loan, centainin%,some fine
gravel, many roots. pH 6,25.
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B  14-.21" Brown medium blocky loam, friable,
containing fine gravel. Many roots,
pH 6.0, '

D 21 plus Light grey etratified coarse sand
and grevel; loose, single graln
gtructure; no roots. Lime at 3 tO
I feet; pH 7.0, :

The Alc horizon is present only in local
areas that have been cultivated and irrigated., In
areas that are more nearly virgin the A horlizon 1s
shallower,

There are few stones though the gravel
content of the surface soll 1s considerable in places,

Drainage through the gravelly substratum
is rapld, though the permeability of the solum 1s
aatiefactdry for furrow irrigation,

Natlive cover prbbably congisted of grass-
land with scattered yellow plne simllar to that
assumed for the Claypit solls. |

| The Boundary loam is all under oculti-
vation and most of it 1s irrigated. Tree frults,
alfalfa, potatoes, garden crops and cereals are grown,
It 1s an important soll type in the Covert Irrigation
District west of the Danville customs port,

Carson Seriees (Black loamy sand and
sandy loam) :

Very dark grey brown soils developed on

light textured ferrace sediments comprlse thls serles.
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It embraces three soll types, sandy loanm,

coarse sandy loam and loamy sand, totalling 261 aores.
| Carson loamy sand

Carson loamy sand is developed on level
to gently sloping terraces flahking the Kettle and
_Granby rivers. The mapped areas amounting to 223
acres occur west of Grand Forks in the vicinlty of
Carsons Corner, and north of Grand Forks on dissected
terraces above Ward's lake., A windblown phase accounts
for 62 aocres of this type, Further areas are believed
to oocour south of the Kettle river in the Grand Forks
Irrigation D;striot; Some of the terraces are qulte
extenslve, ranging up to a mile or so in w;dth; The
elevations of the terraces examined rangelfrom 1760
to 1950 feet.

Relief 18 level or gently sloping., In
the windblown phase mlcrorelief 1s very uneven, many
of the former dunes are too large to be economically
levelled, | |

The topography 1s hummocky with dunes
filve to fifteen feet high and seventy five to one
hundred yards across. At present these dunes are
not actively shifting, having been generally stablliged
by vegetation.

The general order of deposition of terraces

1e sand over gravel, Thié i1s the pattern here, though
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occaslional lenses of silty'texture are found at
varying depthe 1in exposurés along terrace faces.
Judging by thelr regular stratification these lenses
of fine material pfébably were lald in temporary
lakes,

The prefile_desoribed below was examined
in a formerly ocultivated fleld, now in grass, near
Carsons Corner,

Ay 0-l4" 10YR 2/2 very dark brown (molst),
10YR 4/1 dark grey (dry), weak fine
to coarse blocky/sand, medium soft,
very frlable, breaking resdily into
single grains; many roots. pH 6.0

B, 1h=24" 10YR 3/3 dark brown (moist), 1OYR
| 5/% brown (dry) sand; weak fine to
coarse blocky; soft, very frlable,
breaking readlly into single grailns;
many rootse. pH 6,0

B2 2U-lto? 10YR 4/U dark yellow brown (moist),

, 10YR 5/4 - 6/U4 yellowish brown (dry),
weak massive to blocky sand, soft,
very friable, breaking readily into
single grains; many roots. pH 645

¢y 4o-€0% 10YR 4/2 dark grey brown (moist),
10YR 6/2 1ight brownish grey (dry)
sand; loose, single grain; pH 8,0
C, 20" plug 10YR 4/3 dark brown (moist), 1O0YR
6/3 pale brown (dry), sand; slight
lime accumulation; pH &.,3
Free carbonate 1s found only in the finer
textured strata and is not a reéular feature of the
sandy parent material trom,which the Carson Series
is derived though a siighx lime accumulatlion may

occur beneath the solum,
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The textufe, determined by laboratory test
was sand, However, some variation was found in the
field and 1t has been classed as loamy sands

The hummock tops have a shallower and
lighter colored Aihhorizon due to erosion into the
hollows where the top soiljis somevwhat deeper than
the average level areas. It can thus be noted that
there 1s less organic matter in the soll of the hume
mocks resulting in lower fertility and a lower mols—

ture holding capacity. In a few very small areas

.abeut half a mile southwest of Wards lake extreme
wind eroslon has removed the solum and exposed the
limy parent material,

Dralnage of the profile is rapid. . There
is very 1little surfacé runoff; most of the surplus
molsture reaches the river by percolation through the
terraces. Small streams from higher elevations disaP-
ppgrrln the porous terraces and reach the main drain-
age via their surface channels only when in | floodis

The native vegetation has been déstroyed
entirely by cultivation or altered by over-grazing
but had conslsted of moderate to sparse stands of
yellow pine with a grass undercéver; Most of the
type on the communlty land was formerly cultivated
but 1e now largely abandoned with a small acreage

used for cereals, Hay ecrops are harvested in wet



67

seagons from a portion of the remainder. The forage
consists chiefly of couch grass'and other weeds but
with some cultivated grasses, |
| Carson coarse sandy loam

The ten acres mapped as this type 1is prop-
erly a variation due to differences in parent material,
It 1s found on a deposit consisting of mixed materlals
eroded from the Hardy and Carson Serlies and deposited
on a terrace belonging to the Danville Series, Fall-
ure of the storage dam at the north side of L. 453
resulted in the rapid erosion and mixing of materials
and their depoesit on the lewef terrace as the relsased
water made 1ts way to the Kettle River by way of the
most natural route,

| Topography of this type 1s level to very

gently sloping. - |

‘The proflle was examined at several sites
in fields under cultivation and irrigation, The A=
horlzon is dark grey brown, frlable, coarse sandy
loam oontalning verying amounts of gravel to a depth
of eix inches, The second horizon, from eix to elghteen
inches, 1s very compact brown eoarse_sandyéloam; Its
‘heardness might be due to mechanioalroompaotion,.or
possibly to its particle size dlstribution. Below a
depth of 1& inches the material is loose, brown,
coarse sandy loam, underlaid by coarse sand and gravel

at depth,
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The compact layer restricts the downward
movement of water and makee posslble the conveyance
of water in dltches, This characteristic has been
recognized by the Doukhobors, who are irrigating the
type from the Kettle river. Water is pumped by
electrically powered pumps to the high point on the
plot to be irrigated. From there it 1s spread 1n.
ditches and furrows down the natural slope, which 1s
very gentle, |

Carson coarse sandy loam is all under
cultivation, devoted to gardens, frult trees and
alfalfa in small plots,

Carson sandy loam

An area of 28 aérés, on a low terrace
of the Kettle river was mapped as Gérson sandy loam.
Part of the same terrace is Carson loamy sand. The
sandy loam surface strata 1s lald on deep sandy
deposits, similar to those from which the loamy éand
1s derived, - - |

This profile was described in a cultivated
field. a | |

A, 0-8" 10YR 2/2 very dark brown (moist),
10YR 5/2 grey brown (dry) sandy loam;
moderate coarse blocky, very friable,
many fine roots, pH 6.

By 8-21" 10YR 3/3 dark brown (molst), 1O0YR 5/2-
5/3 grey brown (dry) sandy loam;

moderate coarse blocky, very friable
many roots, pH 6.9 »
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B, 21-Ul" 10YR 4/2~3/2 dark grey brown (moist),
e 10YR 6/3 pale brown (dry) sandy loam;
weak coarse blocky, very friable, some
roots, pH 7.8 ' '
D Ul plues 10YR 4/2 -~ 5/2 dark grey brown (moist)
©  10YR 6/2 light brown grey (dry) sand;
single grained, loose, no roots,
- pH 7.2
The importance of the finer texture is in
better molsture-holding capacity, and a greater abllity
to carry water in ditches, Oonsequently the type ig
all under cultivatien; devoted to forage crops and
gardens. In early summer, at the peak of the freshet,
dralnage 1ln parts of the type 1s affected by high
water, BSubirrigation is limited to a brief period,
however, and the moisture from this source does not
sustain optimum growth later 1ln the season. Because
of 1ts position within fifteen to twenty feet of river
level, the area of the type mapped on community lands
can be irrigated readily by pumpling from the Kettle
river,

Danville Serles (Very dark brown gravelly
loamy sand)

Thls serles contalns very dark brown solls
derived from coarse textured and graveily stony
terraces, Only one type, loamy coarse sand, was
differentiated in the map area,

Danvillé loamy coarse sand

This soll type occurs widely to the west
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and north of the ocity of Grand Forks. Besildes the
193 acres classifled on the communities there is a
large area of this immedliately adjacent to them, A
typleal area 1s the broad terrace on which the alr-
port 1s located,

The reliéf 1s typlcally level to very
gently slopling, though kéttles are found on the upper
terraces, These are of 1lnfrequent occurrence and
are shown on the map as miscellaneous eroded areas.

The profiles examined are very permeable
though finer-textured strata are observed on some
terrace faegs; At one place erosion of the parent
gravel has exposed a band of fine-textured materilal
which outerops aloné a gentle slope, forming the
division between two adjoining gravelly terrécea,
one ten feet higher than the other, The exposed
section i1s fifty feet wide and extends along the
terrace face a distance of 1,000 feet, ‘While the
finer stratum presumably underlies the gravel on
the upper terrace at a depth of leés than ten feet,
it appears to have no effect on moisture relations
as no differences in the growth of plants were noted,
though growth 1s much more abundant on thé exposure
of fine material itself, The terraces are composed
of stratified sands and gravels, the larger particles

of whioch are well rounded, Kettles found on the
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higher terraces (1, 950! elevation) at extremities
of this type indlcate the materlal was leid down by
meltwater of retreating glaclers at the cloee of the
last glacial period, |

In parts of this type surface deposits
of sand vary from a few inches to two feet, Other .
areas which are quité extensive have the gravelly
loamy sand méterial right at the surface, From the
point of view of land use 1t was not deemed worth
while to separate these areas, Therefore within this
type areas may be found that contaln up to 25 percent
gravel at the surfaoe.

The surface A and Bifhorizona are shal-
lower where there is a high percentage of gravel,
Generally the gravelly surface 1s found more fre-
quently along the outer edge of the terrace.

The following profile description repre-
sents the average condltion on formerly cultivated
land now used for grazing as shown in Plate VI,

Al 0=12" 10YR 2/2 very dark brown (moist),
10YR Y4/2 dark grey brown (dry),
friasble loamy coarse sand containe-
ing some gravel; blocky structure;
many feeding roots; pH 6.0

By 12-17" 10YR 3/3 dark brown (moist), 10YR
5/4% yellow brown (dry), friable loamy
coarge sand contalning some gravel;
weak fine bloocky strueture, many
roots; pH 6.5

B, 17-23" 10YR 2/4 dark yellow brown (molst),



PLATE VI

B.Danville loamy coarse sand
showing shallow surface
horizon and greavelly, cobbly
subsoil.
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10YR 6/4 light yellow brown (dry),
loose gravel and coarse sand; single
grailn structure; many roots; pH 6.8
C 23" plus 10YR 6/3 pale brown (molst), 1OYR
/4 1ight yellow brown (dry), loose,
coarse sand and gravel; single grain
structure pH 7,0

The B horlzon 1s weakly developed and the
boundary with the C horizon is indistinct.,

Although a few cobbles are present in the
upper horizons, stonlness does not appear to be a
11m1f1ng'factor in the use of these solls.

All of this type 1s excessively drained
internally and water losses take place due to deep
percolation,

One small area, less than one half acre,
1s affected by wind erosion. Thls is classified as
& dune with the mlscellaneous areas as 1t 1s subjJeoct
to continual shifting, Variations in the'depth to
gravel in profliles cannot be attrlbuted to erosion;
they are due to differences in the origlnal deposlition
of the parent materials.

Native vegetation on uncleared parts of
the terraces consists of scattered yellow pine with
grassy undercover; Most of the type has been culti-
vatpd and abandoned., It now supports early maturing

spear grasses and downy brome with assorted annual

and perennial weeds. In the present condition the
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vegetation is sultable qnly for spring and early
summer grazing because 1t ma£ures by the end of June,
Under cultivatlon, the type was devoted malnly to the
production of cereals.

The Granby Series (Brown Podzolic loamy
sand to sllt loam)

This serles embraces only 32 acres of three
soll types, sandy loam, silt loam and loamy sand.
All three types occur as small terraceé from ten to
forty or fifty feet above low water along the Granby
and Kettle rivers., They are included in one serles
because of their common orlgiﬁ and the small acreage,

Gfénby sandy 1oah |

This 1s the most important type in the
serlies, oocupying 17 acres on two small bencheq at
Caesar and Gilpin., As the intermediate type between
the silt loam and loamy sand 1t probably best repre-
sents the serles as to so1l profile characterietios;

The relief 1s flat, or nearly so, and the
parent materlal is underlain by bedded fine sands.
This 1s the same materlal that underlies the silt
loam as a D horizon at Gilpin,

The following profile description was
taken from a representative site near Caesar.

A 0-2Y 10YR 5/3 brown (dry) sandy loam; medium
fine granular; numerous roots; pH 7.5

B 2-18" 10YR 6/2 1light brown grey sandy loam;
mgdéug massive; hard; numerous roots;
y o) .
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C 18" plus Light yellow brdwn fine sand; single
grain; loose; soft; pH 6.5

There 1s conslderable variation in pro-
files due to differences in the parent materlalse
Development of the profile is weak and the 6haracter
of the parent materlal dominates other soll charactere
1stics.

In general this type is stone free and
internal dralnage is moderate to excessive,

The type 1s all cleared and under culti-
~ vation; the portion at Gilpin is divided into small
plots for irrigated gardens and homesites, while the
part at Caesar is devoted to growlng cereals without
irrigation. The native vegetation oonsisted of
Douglas fir and céttonwood, and.pbésibly yellow pine
on the drlest locations,

The sandy loam 1s well adapted to inten-
sive use with irrigation. Poor to moderate yields
of cereals or hay can be expected without irrigation.

Granby silt loam

Found on a terrace at Gilpin covering 3
acres, 1t 1s well dralned, lylng fifty feet above the
Kettle river, ‘ _

The parent material conslsts of slx feet
of bedded silty material over sand. Gravel occurs at

a depth of ten feet,
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The surface texture i1s silt loam which
is friable when molst, hard when dry, Free carbonate
oececurs in the B, horizon,

| The present use of this small area is for
gardens, lrrigaeted from the Kettle river by pumpinge
The subsoll supplles the local requirements of olay®
fbr makihg plastér;
Granby loamy sand

This type covers 12 acres of a low terraée
of the Granby river in the community of Caesar, The.
terrace, shabed like a'peninsula, 1s about 15 feet
above low water, and whlle not ordinarily subject
to flooding, dralnage 1s markedly affected by high
waters This 1s evlidenced by strong mottling 1nwthe
lower B horlzon., The profile is varidble due to
variations in the parent material and micro-relief
aﬁd 0ld channels two or three feet déeplpreduce an
uneven surface. The ridges are sandy and the hollows
are heavier textured. The parent materlial is similar
to that of the Granby sandy loam though the surface
materlal, and in some cases the deeper layers as well,
are coarser in texture.

Characterlstics of the upper horlizons are
simllar to those of the sandy loam type, however the
B horizon 1es compact and massive due to iron cemen~

tation resulting from a high water table., For this



76

reason 1t should not properly be classed as a Brown
Podzollc soil but rather be placed in a different
category were the acreage large enough to warrant &
separation,

| Stones and gravel are not abundant but the
depth to gravel i1s not more than ten feet. Gﬁaﬁél
was noﬁed outcrOpplng'at the surface in one loocation.,

Stream bank erosion 1s a serious»prqblem._
The river is gradually cutting into the penlnsgi;
and threatens to ocut it off if it continues tb shift
in its present direction,

-Judging by the trees growing along the
river banks willows and ocottonwood were tﬁe native
vegetation, although the mapped portion of the type
is all under cultivation, devoted malnly to cereal
production, Farmers report that alfalfa stands
cannot be malntained and it is possible that the high
spring water interferes with the deep rooting habit,
and gives the advantage to shallower rooting plants,

Caesar Series (Brown Podzolic sands)

The series ocouples 118 acres of sandy
deposits lald over glaclal terraces on the Doukhobor
communitiess It occupies a much larger afea outside
the communities along the Granby river north of Grénd
Forks, Two types were séparated, loamy coarse sand

and fine sand,
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Caesar loamy coarse sand

The relief on this type i1s very irregular.
Kettles with slopes up to 30 percent are common and
some of the larger holes are 50 feet deep and although
there are areas of gentle slopes they were nbt con-
sldered to be of sufficient extent or importance to
Justlfy separating. The total area mapped 1s 100
acres;

This type 1s developed on deposits of
coarse sand., Deeper strata contain gravel and stones
which increase in number and size with depth. The
t111 which underlies parts of the serles has no
apparent influence on soll formation.

The following description 18 a profile
examined on a gently sloping portlion of a rolling,
deeply kettled terrace, under a sparse cover of
immature white pine, lodgepole pine and Douglas fir
about 6" in dlameter with grass undercover.

A, 3-0" Leaves and twigs recently fallen,
Little tendency to accumulates

A, 0-1" 10YR 3/2 very dark grey (moist) 1OYR
L/2 dark grey brown (dry), loamy
~coarse sand; weak fine blocky struoc-.
ture; very friable; many roote; pH 7.0

A2 Present or absent, a very thin light
grey layer,

B, 1-6" 10YR 4/3 dark brown (moist) 1OYR 6/3
' pale brown (dry), loamy ocoarse sand;
wgag.qoarse blocky; friable, many roots;
P 0
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B 6~16" 10YR 4/3 dark brown (moist) 1OYR
2 6/3 pale brown (dry); moderate coarse
blocky loamy coarse sand; slightly
hard; numercus roots; pH 7.0
C, 16-20% 10YR 4/3 dark brown (moist) 10YR 6/3
pale brown (dry) coarse sand; moder-
ete massive; friasble, few roots, pH 7.0
C 20 " plus 1OYR 5/4 yellow brown (moist), 1OYR
4k 1ight yellow brown (dry), coarse
sand; single gralin; loose; pH 7.0
“Where cleared and in grass for many years
a dark surface horizon up to 9 inches deep has devel-
oped, Grassland ls not likely to perslst and the
areas which were formerly cultivated, if allowed to |
remain idle may eventually revert to forest growthe
Natural drainage of the soll profile is
excessive. Surface dralnage 1e rapid also except in
depresslonal areas receliving runoff from surrounding
land, None of the kettles contain permsnent ponds,
which would indiocate that their drainage 1s accomplished
by porous materlials beneath. |
Once all forested, the oleared portions
are now devoted chlefly to grazing. Only a few acres
in a kettle on the community of Caesar remain in
oultivation and the ylelds are poors
Caesar fine sand
Thies series 1s derived from a shallow de-
posit of fine sand and 18 acres wae mapped on the

Doukhobor lands, Many smaller deposits of similar

sorted materlals are found adjacent to the map ares
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and 1t was noted that the smaller these are in ares
thexflner their texture.

Cleared and ocultivated at one time, thié
type has long been abandoned. If left, 1t eventually
will return to forest though regrowth is slow.

Internal dralnage on this type is moder-
ate to.excessive;‘ It 1s too dry to be cultivated
without irrigation and the excessively drained proflle
is not ideel for furrow irrigation,

The best use for this land at the present
time is grazing or forestry.

ggi%eDggiizggvggom Glacial T11l and

Semi-consolidated t1ll lald down by a
former ice sheet (30) constitutes the parent materi-
el for most of these solle. However, partlally water
worked and kettled matérials, derived from the till,
are included.

The t1ll covers a wide range of land
forms from mountainous uplands to terrace-like mor-
alnes. The mountainous areas consists of rock prom-
ontories rising 1,500 feet above the valleys. They
have been rounded by erosicn and glaéiatlon and
covered by a thin mantle of tlill that leaves many
Yagged rocks exposed.



80

The valley walls and mountalnfsides have
preclpitous slopee. The glaclal mantle deepens to-
wards the valley bottom and merges wlth the morainal
deposits of valley glaclers. At some places end
moralnes are foﬁnd 300 feet up the vailey wall,

The Hardy Series (Black loam and sandy
loam)

The series comprises four types, loam,
gravelly loam, gravelly sandy loam and stony loam,
with some vafiation in charaéteristics depending on
the condltlons of deposition of the parent t1ll,

The total area of the éeries as measured from the map
sheets 1s 2,373 acres,s The distribution 1is over all
the south facing slopes in the maln Kettle valley,
the easterly slope above Ward's lake, and extending
well up onto the plateau to the west.

Hardy loam

Two phases of this type were mapped, &
level and a sloplng phase, The former amounts to 17
acres and the latter 197 acres,

This type 1s stone and gravel free at
the botpom of the slope, but becomes slightly gravel-
ly along the upper margln where 1t contacts the Hardy
gravelly loam, |

Thie type lies in a transition area be-
tween Hardy gravelly loam and Claypit silt loam, The
small amount of gravel in the proflle and a somewhat

heavier texture as well as the absence of stones makes



PLATE VII

Slope beyond buildings illustrates the
topography of the Hardy series. The Hardy
loam, sloping phase grades into Hardy
gravelly loam, moderately steep phase followed
by the steeper slopes of the Hardy stony loam
which covers the hill-top. Foreground is
Claypit series.
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1t more desirable agriculturally,

' The Hardy loam is made up largely of

fine materlials eroded off of the Hardy gravelly loam,

This eroded material has been deposlited partly on

glacial till and partly on clay loam alluvium, The

lower parts of the sloping phase and much of the

level phase of Hardy loam 1s underlain by the clay

loam alluvium which forms a D-horizon.

The profile description given below was

taken in an alfalfa field on an & percent slope in

the sloping phase.

Ma 0-12¥

A12 12-28"

B, 28-38"

10YR 2/2 very dark brown (moist)
10YR 3/2 - 4/2 very dark grey brown
(dry) loam; weak coarse blocky, very
friable, numerous roots, small amount
of fine gravel pH 6,8

10YR 2/2 very dark brown (molst)
10YR U/2 - 3/2 dark grey brown (dry)
loam; weak coarse blocky very fri-
able, numerous roots, small amount
of fine gravel, pH 7.0 ‘

10YR 3/4 - 4/3 dark yellow brown
(moist) 10YR 5/3 brown (dry) loam;
weak coarse blocky, very friable,
roots, slight effervescence with
acid, pH 7.5

D 389 plus 10YR 4/3 - 3/3 brown (moist) 1OYR

é/3 pale brown (dry) clay loam;
strong ooarse blocky, hard, few roots,
slight effervescence with acld,

PE 7.7 |

Surface drainage 1s good and internal

drainage moderate. Very few stones ocour on this type.



82

Originally grassland with scattered
yellow pine and flr, it has all been cleared of
trees and stones and brought under cultivation.

It was originally planted to orchard but because of
inadequate water and other factors the orchards 4id
not produce satisfactorily and are now decadent and
produce no frult of value. Most of the type, in-
cluding the spaces between rows of trees, is now de-
voted to forage production, Crops consist of grasses
and legumes and usually a high proportion of weeds,
Hardy gravélly loam

) The gravelly loam type consists of two
phases, a sloping phase (23 acres) and a moderately
steep phase (513 acres)s It occuples the upper
_parts of the arsble slopes of the valley walls, and
extends in a band around the base of the south and
east sides of Hardy mountaing |

The profile described below was examined
in a cultivated fleld on a 10 percent slopes

Ao 0=8" 2,5Y 2/0 black (moist), 10YR 3/1
very dark grey (dry) gravelly sandy
loam; extremely friable; very weak
fine blocky to single grained
structure, Very many roots. Some
rounded and angular cobbles, pH 7.0

Ay, 825" 2,5Y 2/0 black (moist), 10YR 3/2
very dark grey brown, pH 6.8, Other

characteristiocs as above.

Ay 25-3U% 10YR 2/2 very dark brown (molst),



83

10YR 3/3 dark brown (dry) gravelly

.o sandy loam; very friable, weak fine
blocky., Numerous roots, Some rounded
and angular cobbles. pH 6.9

B, 34-50" 10YR 3/U4 dark yellow brown (moist),

. 10YR 5/3 - 4/3 brown (dry) gravelly
sandy loam; frigble, weak fine blooky,
some roots, some rounded and angular
cobbles. pH 6.9

50-64% 10YR 5/3% brown (moist) 1OYR 6/3 pale
brown (dry) gravelly sandy loam;
hard, moderate medlium blocky, few
roots, some rounded and angular
cobbles. pH 7.0

0; 64-100" 2,5Y 5/2 - 4/2 grey brown, 1O0YR 7/2 =
6/2 1light grey (dry) gravelly sandy
loam; extremely hard, strong coarse
blocky, lime cemented, strong
effervescence with acld, no roots,
some rounded and angular cobbles,
pH 8.0
C 100" plus 2.5Y 5/2 grey brown (moist) 1O¥R
"~ 7/2 light grey (dry) gravelly.sandy
loam; strongly lime cemented pH 8.1.
Other characteristics as above,
Although the mechanliocal analysis of the
gsoll showed 1t to be a sandy loam, tending toward
loam, 1t has been designated as loam on the basis

of numerous fleld tests. The gravel content will

vary from 30 to 40 percent. in the subsoil, and will

vary over a wilder range in the'surfaoe depending on
the effect of erosion,
 The m' horizon varles in depth from 12

to 36 inches with the extremes of dralnage position,

and where erosion has been severe ... : surface horizons

shallower than one foot are found. Depth to the free
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lime also varies greatly ﬁith dralnage position.

All the steeper slopes were orlginally
moderately stony and were covered with sub-angular
fragments uﬁ.to‘teh inches or more in dlameter.

The stones have been removed to a depth of six
inches 1n the cultivated areas which now contaln
many stone piles. _

Surface dralnage 1s quite adequate on
all phases of the gfavelly loan typee.

Vegetation is similar ﬁb that found on
the loam and much of the area is used for communlty
grazing. A few'shall fields are cultivated and irri-
gated from seepage from Hardy mountain,

Hardy gravelly sandy loam

There are T4 acres in the type, located
on rough terraces which conslét of partly-sorted till
and accumulations of outwash products from the melting
glacler which occupled the valley of July creek at
the end of the lce age. Some of the terraces or
moraines are qulte smooth while others are deeply
kettled and kettle phases comprise 17 and 57 acres
respectively, The former may be seen in Plate VIII,

' The parent material is seen to be roughly
stratified in places, The content of gravel and sand
is higher than in the till as a result of sorting

and the removal of fine material by water. Two



A. Hardy gravelly sandy loam, kettle phase,
is not well suited to cultivation.
Abandoned orchard in foreground.

B. Hardy gravelly sandy
loam. Note Aj-horizon
reduced to six inches by
erosion. Parent material
has been partially worked
by water though there is
no distinct stratifica-
tion.
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prominent deposits, one of gravel, the other sand,
were noted along the highway at what has been re-
ferred to as Spencer Hill in Lot 1027. They are the
result of water sorting along the margins of valley
glaciers, Surface sorting of the till is fairly
common in this situation, |

The type is mostly cieared and in aban-
doned orchard._ There is no commercial production of
frult and the principal use made of the land 16
grazings

Hardy stony loam (undifferentiated)

Inocluded in this type are 1,549 acres of
mountaln and upland plateau; The majJor part of the
Hardy stony loam 1s llthosolic soile and rock out-
erops many of which lle on steep slopes but within
this type there is also many areas of Hardy loam,
gravelly loam, and gravelly sandy loam that are too
small and isolated to map separately,

Mixed native grasses make up most of the
cover, Small non-stony portions with less than 25
percent slope were formerly under cultlvation, .The
flelds occuplied small depressions frequently less.
than one-helf acre 1n extent, Many of the plots were
planted to,grase, and hay crops are still harvested
from a few of them; others are abandoned and are

covered with weeds, Attempts at cultivation were
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never sound, and the land would have been better.

used 1f 1t had been left as range. On the stony and
steep portlions there was a moderate cover of grasses
except on some areas where stock had grazed intensively,

Gibbs Serles (Brown Podzolic gravelly
loam and sandy loam)

The Gibbs Serles 1s developed on similar
parent material to the Hardy BSerles but the Hardy
8eries 1s developed under grassland vegetation while
the Gibbs soil is developed under a forest cover,

Total area of this serles 1s 1,515 acres, with three
- types, gravelly loam, gravelly sandy loam and stony
loam undifferentliated,

It is found on a variety of rough terrain
on forested plateaus, on steeply sloping mountaln sldes
and valley walls and on the terrace like remnants left
by valley glaciers.

The parent material 1is glacial till, in
places somewhat altered by glacial méltwater and
sorting 1s the maln factor responsible for the occur-
rence of different soil types in the seriese

Gibbs gravelly loam

The 102 acres classified in thils type in-
glude the best of the cultivated and formeriy cultivated
lands along July oreek. ‘Most of the area has strong

rellef with slopes up to 25 percent, Stones are few
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to numerous and have been removed from most of the
cultivated areas.

The proflle described below was examined
under forest cover of fir predominantly with choke=
cherry, oregon grape, snowberryAénd some plne grass
as undercovers

A, 3-0% Leaves and twigs partially decomposed
in the upper part and well decomposed
in the lower part, Dark colored and
molst,

Ay inciplent Barely recognlzable as a thin veneer
of mineral on the bottom of the Ap. _
Very dark brown. High in organlc matter.

Ao 0-1/8% 10YR 7/1 - 6/1 grey (molst) 1OYR 7/1

: 11ght.grey.(dry§ loamy sand, softe.
pPH 6.5 Absent in many places, Best
devglqped under old logs or decayed
wood.

B, 1/8-12"10YR 3/3 dark brown (moist), 10YR 5/3 -

: ‘ L/% brown (dry) gravelly sandy loam;
weak very fine blocky, extremely frisble,
very many fine feeding roots, small
aﬁegn; of rounded and angular cobbles,
Pl O :

B, 1£.27" 10YR 3/U dark yellow brown (moist)
. 10YR 5/4 -« 5/6 yellow brown (dry)
: gravelly sandy loam; weak fine blocky,
very frlable, fine feedlng roots,
cobbles as above, pPH 6.3

C, 27-48" 10¥R 3/4 - 4/U dark yellow brown (moist)
10YR 5/4 yellow brown (dry) gravelly
sandy loam; moderate blocky, firm, very
few roots, cobbles as above. Very
sllght effervescence with aclde pH 7.9

C 48" plug 10YR 4/2 dark grey brown (moist)

. 10YR 6/2 « 7/2 pale brown (dry) gravelly
sandy loam, lime cemented, extremely
hard, cobbles as above, effervesocence
with acld, pH 8.0
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Although the mechanical analysis of the
8oll showed 1t to be é sandy loam, tending toward a
loam 1t has been designated as loam on the basis of
field tests. Gravel 1s found in local areas and the
varlabllity in the parent materlal due to sorting 1s
marked, |

Internal drainage on this type 1s only
moderate since most of 1t 1s underlaln by compact
glacial £111, The surface drainage varles with the
topography but‘generally is quite adequate. |

The ngtive vegetation consisted of fir,
white and lodgepole plne, and larch, The present
cover 1s grass with the forest encroachment on the
areas that have been abandoned. It i1s used almost
exclusively for grazing. |

Gibbe gravelly sandy loam

Along the lower part of July creek and the
Kettle river U5 acres of a sloping phase and 88 acres
of a kettle phase were mapped on the moralneg pf valley
glaclers., Most of the sloplng phase has been 1rrigated
for the production of garden and forage oropse It
oocuples small patches in larger areas of soll which
are not sultable for cultivation.
| In the kettle phase depressions vary from
10 to approximately 30 feet in depth and may be situ-

ated as close as 100 yarde eparte Slze and occurence,
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though, is quite variable,

Stoniness 1s varlable, the cultivated
areas having been cleared of stones. Internal
drainage ie moderate where till underlies the solum
and more rapld where water worked materlals have
been depositeds The faot that no ponds were found 1in
the kettles indicates that water must percolate readi-
ly through a porous substratum,

| Gibbs stony loam (undifferentiated)

This type, embracing 1,280 aores on the
Doukhobor lands, includes all the forested areas of
t111l on mountainous topography together with some
formerly cultivated flelds with slopes from 25 to 45
percent or more, It'ls generally stony with hilly
topography. '

The stony loam is devoted to forestry or
grazing. The forested portions produce poles, posts
and fuel for the communities, The native vegetation
is similar to that found on the gravelly loam type,

The commerclal timber crop has been
harvested long ago and parts of the type were once
cleared for cultivatioh. The cultivated areas have
been abandoned and are now used for grazing although
the forest 1s now encroaching on them, Much of the
forest land has been over cut to supply local demands

for wood, leaving a scanty growth of herbaceous and
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woody plants that have some value for grazing. The
present production of forest products is very low and
for maximum future production grazing should net be
permitted,
Sol1ls Derived from Alluvial Fans

The alluvial fans are commonly found along
the base of steep valléy Wails where a stream enters
the maln valley. The fan 1s built because the gradient
of the entering stream suddenly decreases so it cannot
carry 1ts original load, The gradient is steepfnear
the apex which is usually very bouldry., Below the
apex the gradlent lessens and finer textured material
is deposited, While building a fan a stream will
change position many times so that the fans surface
will be characterized by a network of bralded channels
(30).

Rideau Complex (Brown Podzolie alluvial
fans)

The total area included in the Rideau
complex 1s 18 acres, It occurs at the community of
#llpin, along the base of the mountaln slope where it
meets the river terrace as a slopling wedge of soil
composed of.numerous coalescing fans washed down from
the bench above by erosion. The material: 1s of a
mixed nature varylng according to the steepness of

the slope above and the part played by running water



91

in transporting the parent materials,

The upper side of the slope or fans con-
s8lats of coarse materials includling stones and boulders;
the larger the fan and the higher up the slope, the
larger the fragments encountereds The lower part of
the fans are made up of the flner materlals washed
from above and resemble the fine alluvium of the
terraces in mechanical composition,

The slopes on the arable portions of the
fans are usually less than 10 percents Slope is not
critical as the areas are very small, and irrigation
furrows correspondingly short,

The parent materlal is the dominant
characteristic of the soil and no proflle description
could adequately describe the complex, The textures
are mainly sandy loam to loamy sand with variable in-
clusions of gravel, stones and boulders, In some
cases gravel may ocour within 16 inches of the surface.

The followlng 1s a description of a pro-
file examined on the lower part of one of the smaller
fane in a férmérly cultivated area.

A 0-~3" Brown loamy sand; weak crumb structure;
loose, friable; many rootse

By 3-12" Pale brown loamy sand; weak, ocoarse
blocky; friable; numerous roots.

By 1224 Very pale brown loamy sand; medium
masslive; firm; few roots,

C 2U" plue Pale brown sand; single grain;
loose, porous,



_92‘:

Internal drainage 1s quite variable depending

mainly on the arrangement of underlying strata. This
is an lmportant factor in the use of the complexs Most
of the type has, or has had some stones and the range
is from occaslonal stones to numerous stones,

| The type is mostly devoted to gardens un-
der irrigation with small areas left 1dle or grazed,
The part which is not cultivated supports a few yellow
pine and fir trees, enough to provide shede for grazing
‘llveatock and'grassee and some shrubs form the ground

cover,

Miscellaneous Soils
Bottomland

These are immature solls found on recent
alluvial deposits, They are not described as separate
zonal serles because of their limited extent, only 7
acres, on the Doukhobor lands. They are found on the
west side of the Granby River in Lot 2017 at Caesar.

Most of the bottomlands on the community
were acquired by Granby Mining and Bmelting Company
as part of a reservolr site, Though not aotually part
of Smelterblake, flooding along the river in this
loocelity was aggravated by ralsing the water level
downatream; The dam controlling the level of the
Smelter lake reservoir has been removed and the lake

dreined but the bottoms, even since the draining of
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the lake, are subject to frequent flooding, and when
examined at low water the river was only about ten
feet below 1ts banks,

The topography 1s characterized by numerous
shallow channels and the parent materlals are flne
sands over well sorted gravel at five to ten feet.

Thése bottomland solls are assooclated
with solls of the Brown Podsollc group and themselves
show some development. In the well wooded aedtions
Ap horizohs up to one inch in thicknese were noted.

A weakly developed brown B horlizon may be present
above the yellow brown sandy parent material which
is iron stalned by the fluctuating water table, How-
ever, thls development 1s very slight and in some
cases is obscured by fresh depositione.

The cover on the bottom lands is varilable,
The portions where flooding is frequent and prolonged
have only coarse grasses and reeds growlng on them,
Where flooding is of short duration, cottonwood is
the dominant growth,

The bottoms might have a value for pasture
if oleared, but clearing is not recommended in the
face of the apparent flood hazard and they are suited
to growing forest products.

Saline Beepage Solls

These areas make up 103 acres on the community
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lands. They are assoclated with several soll serles
and tare found on both glaclial and alluvial materlals
in scattered locationes along the velley of July creek
and in the portlon of the Grand Forks area locally
called Christovoye overlooking the Granby river,
The total area is made up of many small seepages often
less than an acre in extent,

Topography is variable., Some of the
areas are depressional; others are located around
sidehlll springs where a trickle of limy water keeps
the ground saturated much of the time, Relief and
topography are not a deciding factor in the use of
the so0ll; most of the areas can be cultivated for
gome purpose though thelr uses might be limited.
Slopes, however, will reange £rom O to 25 percent.,

All profilep.examined in these areas showed
lime accumulation to the surface. The parent materi-
8l varies widely from heavy loam to gravelly Eand |
with many oobbles. The majority of the aSass though
havé developed on a medium textured alluvium,

The following profile déscription which
was tgken in a pastﬁrevon e 10 percentjﬁg; be consld-
ered average for the type. Groundwater in the late
summer was below ten feet,

0~ 18" 10YR 2/2 very dark brown (molst)

10YR 4/2 dark grey brown (dry) loam;
weak medium blocky, very friable, numerous
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fine grass roots strong effervescence
with acid, pH &,1
18-30%" 10YR 6/2 1light brown grey (moist) 1OYR
7)2 1light grey (ary) loam; strong coarse
blocky, very hard, very strongly lime
cemented, very few grass roots, strong
effervescence pH 8,0
30-36"  10YR 6/3 pale brown (molst) 10YR 8&/2
- 7/2 white (dry) loam; strong coarse
blocky, very hard, very strongly lime _
cemented, no roots, strong effervescence,
pH Sol »
36=-Ul4"  10YR 6/3 pale brown (moist) 1O0YR 7/2
light grey (dry) loam; massive, very
hard, strongly lime cemented, strong
effervescences pH 840
44 plus 2,5Y 5/4 = 5/2 1light olive brown (moist)
2,6 7/2 ~ &/2 11ght grey (dry) loam;
massive, very hard, strongly lime cemen-
ted, strong effervescence pHs 8.3
Poor drainage 1s the factor which domingates
the development of these solls, Local rock formations
contaln outorops of limestone and drainage ﬁaters
flowing over these formations become charged with lime,
When a situation arises where an area 1s kept saturated
with these waters the saline condition developes by
accumulation of the limy residues. Some of the limy
areae ococur on alluvial materials along sma}l streans
where the surface 1s kept molst by natural sub-irrl-
gation and occasional flooding. Others occur on glacial
deposite having impeded dralnage. These frequently are
located on sloping ground where a spring supplies just

enough water to keep the surface layers of soil moist,
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The compact, impermeable subsoll prevents the down-
ward percolation of water and the removal of salts
to deeper strata.

Hay and pasture crops constitute the
meJor production from scattered areas of thié group,
though small portions are also used for gardens, In
these cases the avallability of water outwelghe the
adverse affects of the 11me~accumulations; Generally
the water supply to these areas also contalns lime
so that 1t could not be used to leach excess lime from
the soil, However, if the soll can be kept quite
moist with an adequéte supply of water there i1s less
chance of plant growth being 1nh1b1ted by increasing
salt concentration as the soll dries oute

Eroded and Dissected Lands

This group includes all steep terrace
faces and deep eroded gulleyé, most of which are
sltuated between the different terrace levels. It is
wasteland or land of little productive value, The
total area involved on the éommunity lands in Grand
Forks area is 244 acres. |

At present not all of the slopes are
actively eroding as many are stabillzed with trees and
shrubs; All vegetation on:these slopes should be
left and 1f posslble more growth encouraged on the

barren areas as grazing or logging would lead to
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eroslon and cause loss of soll from the upper ter-
races and deposlt debris on the lower terraces.
Rough Mountalnous Lands |

In Grand Forks area 244 acres of?%}pe are
mapped, Rock outcrops, areas too steep and rocky to
be cultivated and mountalnous lands lying on the out-
gkirts of most of the €ommunity lands are included in
this group, These lands are of no value for cultl-
vation but may be used in & limited way for grazing
or forestry, On the community lands however, many of
these areas have been over cut and the small regrowth
supplies only fuel, posts and poles, In the more
populous communities they do not even supply these
needs, |

Very small patches of arable soil may

oceur in the rough mountalnous lands,



WEST KOOTENAY AREA

The soils of the West Kootenay area were
clasdflied and mapped into three groups, solls derived
from alluvium, solls derived fronm alluvial fans and
mlscellaneous sollse The soll types mapped 1n these
groups amount to 13,545 acres and are listed by -
communities with thelr respective acreages in: -
- TABLE 22.. o

Soils Derived from Alluvium,

Five series of soils totalling 6,351 acres
were described on alluvial materlal in the West Kootenay
areas A typlcal example of this materlal is shown in
‘Plate IX,

Shorescres Series (Brown Podzolic silt
loam to fine sandy loam)

Two types, totalling 939 acres, were mapped-
in the series}_Shoreacres gilt loam (414 acres) and
Shoreacrea fine sandy loam (453 acres). Areas of silt
' loam are found at Raspberry, Glade, Pass Creek and

Krestova. The maln areas of fine sandy loam are lo-

- oated at Brilliant, Raspberry, Shoreacres and Krestova,.

These solls Bccur on glaclal river terraces
ranging from 20 to 500 feet above present river levelg
.Bhoreacres sllt loam
This soil has developed on very fine tex-

tured alluvium such as silt loam and clays that were



PLATE IX

Shoreacres fine sandy loam showing typical
landscape in the West Kootenay area where
terraces rise stepwise from the valley bottoms.
Along the mountain can be seen the stumped and
eroded kame terraces (Krestova series). Fans
extend from the erosion gullies over the terrace
deposits.
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deposited in quiet water. In many places & thin
layer of coarser textured matérlal has been lald on
the surface to glve a texture in the surface hori-
gons of fine sandy loam or loam, The topography is
nearly level,

The profile description given below is
from a site located in a pasture. The site and pro-
£ile are shown in Plate X,

Ay, ©0-5" 10YR 3/U4 dark yellow brown (molst)
- 10YR 5/3% - 5/4 brown (dry) loam;

weak coarse blocky, very friable,
very many fine feeding rootse pH 6,0

A 5-9" 10YR 4/2 dark grey brown (molet)
12 10YR 6/3 « 6/2 pale brown (dry)
loam; moderate coarse platy to ‘
blocky, firm, numerous roots. pH 5.7

By 9w12" 2,5Y 4/2 dark grey brown (moiet),

‘ 2.5Y 5/2 = 6/2 grey brown (dry)
clay; moderate medlum blocky, very

hard, fine feeding roots. pH 5,7

o l2«32" 2,5Y 5/2 - U/2 very dark grey brown
moist), 2.5Y 6/2 light brown grey
dry) clay; moderate medium bloocky

hard, few rootse pH 5.6

] 32% plus 5Y 4/2 ~ 3/2 olive grey (moist),
5Y 6/2 - 6/1 1light olive grey
(dry) heavy clay; moderate medium
blocky, hard, no roote. pH 5.8

B

No stones were found in the profiles of
Shoreacres silt loam,

Burface runoff is low and internal dralinage
1s slow, Very little surface erosion ie evident on

this typee At the terrace edges however some gulleys



PLATE X

A. Shoreacres silt loam on level topography at
right. Krestova loamy sand occurs on the

elevation.

A

higherd

Shoreacres silt loam
profile showing very
little profile devel-
opment below 18 inches.
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are being cut, The silt loam type 1s particularly
susceptible to gulleylng because of 1ts very low
infiltration capacity.

At present most areas of this type have
been abandoned and derelict orchards still remain on
some small plotse Usually there is a very good stand
of mixed grasses that are utilized very extensively
for pasturing dairy cows and some areas are fenced off
for hay production,

Shoreacres silt loam is quite productive
and 1s desirable for farming, It was probably among
the firet solls to be cleared for cultivation., .Since
clearing, an Al horizon has developed in most places
and this now obscures the surface characteristics of
the original forest soil, |

Shoreacres fine sandy loam

Two phases of this type were mapped, the
level phase 453 acres and the sloping phase, 72 acres.
The topography of the siébing phase 1s rather irregular
due to the abandonment of old river channels as 1llus-
trated in Plate XI.

This soll is developed on alluvium consis-
ting of strata of materlal ranging in texture from loamy
fine sand to loam and within the soll profile a number
of thin sand lens may occur, The surface texture of

the level to gently sloping phase 1s quite uniform fine



A. Sloping phase of Shoreacres fine sandy loam at
Ooteshenie. Derelict orchard produces very little
fruit now.

\

B. profile of Shore-
acres fine sandy
loam; an ideal soil
for irrigation. The
native vegetation of
wheat grasses and
bluegrasses can be
seen.
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sandy loam but the sloplng phase exhlblte a range of

textures; loamy fine sand to loam depending on the

influence of the

0ld streams in their ohahnels;

The profile description below was taken

on an 0ld orchard with a good stand of grass and leg-

umese The profile site is shown in Plate XII,

By, 06"
b 649"
B, 9el5¢
Band 15-17"
B, 17-26
1 26350
D 35" plus

10YR 4/4 dark yellow brown (moist)
10YR 5/4 « 6/4 yellow brown (dry)
fine sandy loam; moderate medium
blocky, friable, very maeny roots,
Top 2% 18 a mat of interwoven roots
and goll is very friable. pH 545

10YR 4/U4 dark yellow brown (moist)
10YR 7/% very pale brown (dry) fine
sandy loam; moderate fine blocky,
quite compact, many fine feeding
rootss pH 545

10YR U4/3 dark brown (molist), 1OYR

7/4 -« 6/4 very pale brown (dry)

fine sandy loam; moderate fine blocky,
quite compact, many fine roots. pH 5.5

10YR 5/3 brown (moist), 1OYR 6/4

light yellow brown (dry) fine sandy
loam; strong very coarse platy,
very hard, few roots. dlscontinuous
and occurring at different levels,

10YR 6/3 pale brown (moist), 1OYR 7/4
very pale brown (dry) sandy loam,
masslve, slightly compact. Very few
roots, pH 5.8 8Slight yelbsw ish mottling,

10YR 4/4 dark yellow brown (moist),
10YR 6/4 - 7/4 1light yellow brown
(dry) sandy loam; slight yellowish
mottling, massive, quite compact,
very few roots. pH 5.8

10YR U4/L dark yellow brown (moist),
10YR 6/4 - 6/6 1light yellow brown
dry) loam; massive, very compact,
no roots. pH 6.3



PLATE XII

Shoreacres fine sandy loam. The irregular
dark brown bands in the subsoil are of
common occurrence in this soil and are also
frequently found in Krestova loamy sand.

The steel cylinder at the top of the picture
was used for infiltration and field capacity

studies.
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S8oil ands or layers slmilar to the one
described above from 15 teL17 inches are a regular
feature of this type. Similar bands occur in some
profiles of Krestova loamy sand.

Internal dralnage of the fine sandy loam
type 1s much more rapid than that of the sllt loam
and this feature makes 1t a more deslrable soil under
irrigation,

The fine sandy loam is probably less sub-
Jeet to sheet and gulley erosion than the silt loanm
'because it has a higher inflltration rate being able
to absorb a greater percentage of rainfall,

Much of this type 1s under simllar cover
to the sllt loam type, Other areas are beilng used for
gardens and are cultivated each year. This type 1s
probably used in preference to the sllt loam because
of 1ts easler workability,

Krestove Series (Brown Podzollc loamy
sand and sand)

The series includes solls developed on
coarse textured alluvium, It covers an area of 3,559
acress

Three soll types were mapped in this
series, loamy sand, mnd and coarse sand, They occur
on flat broad terraces up to K00 feet above river

level,
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Krestova loamy sand
The largest areas of this type are found
in the communitles of Ooteshenle, Kreétova and Clay=-
bricke In all, 1131 acres were mapped. The topog-
raphy 1s level to gently slopinge |
The following profile was described near
the Crescent Valley bridge under a grass cover;

Ao O=6"  1OYR 3/U Gark yellow brown (moist),
' 10YR 5/4 - 5/6 yellow brown (dry).
loamy sand; weak filne granular,
extremely friable, very many flne
feeding roots. pH 6.1

B, 6~10" 10YR U4/2 dark grey brown (moist),

1 ! ,
10YR 7/2 - 6/3 1light grey (dry)
loamy sand; moderate medlum blocky,
maily roots, extremely friable, pH 6.5

B, 10-18" 2,5Y 5/l light olive brown. (moist),
: 10YR 7/2 light grey (dry) loamy sand;
weak masslve to single gralned structure,
extremely friable, many roots. pH 6.2

B 18-32" 1O01R 5/2 - 5/3 grey brown (moist),
10YR 7/2 - 6/3% light grey (dry) sand,
single grained, loose, roots. pH 6,2

Band 26-27% 10YR u/a dark brown (moist) 1OYR
5/3 = 6/4 brown (dry) sandy loam;
moderate very coarse platy, hard, few
rootes pH 6,0 Discontinuous and
occurring at varylng levels usually
below 13 1lnches,

C 32% plus 10YR 5/3 = 4/2 dark greg brown (molist)
: 10YR 6/3 pale brown (dry) sand; loose
slngle gralned., Very few roots pH 6.4
In some locations the C horizon is loamy

“sand texture and somewhat compact., This, however, does

not impede internal dralnage. The bands occurring in
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this profile are simllar to those of the Shoreacres

fine sandy loam but ocour less frequently, Mechanical
analysis shows them to contain 8-10 peroentlmore clay
and 5<6 percent more silt than the surrounding material,

If this soll were cultivated and left fallow
conslderable damage could result from wind acfion;
Gulley erosion was noted only where a broken flume
had released floodlng waters or along the terrace
edges where waters from heavy rains had accumulated,
| A good deal of the dralnage 1s through the
porous sandy profile and is carrled away by underlying
gravels. Many small streams disappear on the terrace
and presumgbly percoiate to river level through gravel
substrata as internal dralnage 1s quite rapid.

Nearly all of the uncleared portions have
had much of the valuable timber removed, so that the
forest 1s now a second growth of pine, fir, bireh,
cottonwood and willow with a small amount of under-
growth such as hazZinut and rose. Most of the cleared
areas have been left 1dle and are used for range only
and many areas have a sparse grass cover, The loamy
sand solls afford the best forage. Abandoned, derelict
orchards are quite common; Forest regeneration 1s slow,
After twenty years or more without cultivation signifi-
cant regrowth occurs only along the forest edges,

Krestova sand

Large areas of this type, totalling 1,929
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acres, occur at Ooteshenle, Glade, Pass Creek and.
Krestova communities.

For the most part, topography of Krestova
sand 1s level to gently sloping and a typlcal example
may be noted in Plate XIII, Two small areas of 0.6
aores each lie in kettle like depressioné a few hundred
&ards west of the radlo range station of the Dominion
Department of Transport on the Krestova community.
The steeper slopes of the kettles are mapped as eroded
and non-arasble. Some areas are slightly hummocky due
to wind eroslon;‘ |

No water accumulates in the kettles indl-
cating the underlying strata are made up of porous
sands and gravels that allow ground water to percolate
away e
| The profile description below was taken in
Krestova community near the radlo rahge station. The
slte was in a heavily logged forest with'many young
trees and regrowthQ The proflle represents the aver-
age zonal development of Brown Podsolic solls in the
area,

Ay 20" 10YR 2/2 very dark brown (molst),
10YR U4/3 dark brown (dry) partially
decomposed organic litter, Dead
leaves twlgs and some moss on sur=
face, BSome bits of charcoal, very
many fine feeding roots, pH 5.4

A; O=%" 10YR 2/1 black (moist), 1OYR 3/2 very

dark grey brown (dry) sand; weak medium
blocky, very friable, many fine feeding



PLATE XIII

A. Krestova sand on level to gently sloping
topography. Sparse grass cover with some
bare spots showing up.

B. Forest regrowth on logged-over area of
Krestova sand. Regeneration is slow.
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roots, incipient. pH 5.b

5 =it  10YR 4/1 dark grey (moist) 1OYR 4/2
light grey (dry) sand; single grained,
very frieble, many filne roots, inclipient
gsometimes absent altogether, occurs at
greatest depth under rotting logs.
pH 4.8

1.4%  10YR 3/3 -« 2/2 dark brown (moist)
Fhats A
g! 10YR Z/a 5/4 dark yellow brown (déy)
sand; weak fine blocky, very frilable,
| numerous roots, pH 6.0 '
B, UW=l2" 10YR 4/3 - 3/2 dark brown (moist),
2
10YR 5/6 - 5/4 yellow brown (ary
sand; weak fine blocky, very friable,
roots present. pH 6.0
C 12" plus 10YR 4/2 -~ 5/2 dark grey brown (moist)
10YR 6/3 pale brown (dry) sand; single
grailned, loose, very few roots. pH 6,0

Krestova send is stone free. Internal drain-
sge 1s rapld to excessive., The erosion hazards are
similar to those. of the l@amy sand type.

No appreciable difference was noted in the
vegetation cover befween the sand type and the loamy
sand type. However, foreast regrowth,as seen in Plate
XIII, is thought to be slower on the former due to
greater general droughtiness.

Krestova coarse sand

KrestOVa coarse sand was mapped only on
the commun;ties of Ooteshenle and Glade and totalled
499 acres,

The macro-topography of Krestova coarse

sand is level to gently sloping; but the micro-topography
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18 made up of a pattern of very low (5 to 10 feet)
crescentlc shaped ridges which are the remnants of
old barchan type wind dunes., These have now become
stabllized by vegetation as shown on Plate XIV.

The profile descrlbed below was situ-
ated at the south end of Castlegar alrport on
Ooteshenle community. The site was in an abandoned
orchard with sparse grass cover. The profile is
similar to that shown in Plate XV,

A, 0-6" 10YR /2 very dark grey brown (moist)
10YR L4/3 - 4/2 vrown (dry) coarse aand;
weak medium blocky, extremely friable,
many fine grass roots pH. 5.5

B, 6-144 5YR 3/4 dark red brown (moist),

: 7.5YR 5/6 strong brown (dry) coarse
" sand; weak medlium blocky, extremely
friable, few roots. pH 6.0 '
14-~26% 10YR 5/3-6/% brown (moist), 1OYR 6/3

pale brown (dry) coarse sand; single.
grained, loose, very few roots. pH 642

By

C 26" plus IOYR 6/2 1ight brown grey (molst)
10YR 7/2 light grey (dry) coarse sand;
single grailned, loose, no roots. pH 6.2
The profile is stone free though a few
places are underlain at five'reet or more by gravelly
loamy sand strata conteilning cobbless
Drainage on the coarse sand type 1s very
excessive, Practically all of the dralnage is through
the extremely pofoue profile with 1little or no surface

runoff except during very heavy rains,

Wind eroslon 1s a great hazerd, as evidenced



PLATE XIV

A. Krestova coarse sand on a broad flat terrace
at Ooteshenie. White patches are 0ld sand dunes
that have been nearly stabilized by vegetation.

B. ©Sand dune at edge of a cliff in the process of
being stabilized by vegetation. These dunes are
found in association with Krestova coarse sand.



PLATE XV

Krestova coarse sand with shallow
development; a very droughty soil.
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by the old dune ridges mentioned above. The top soil
on these ridges 1s shallower than on the lower areas.
Dry land cultivation would not be sultable because re-
moval of stabllizing vegetation would subject this soll
to renewed wind eroslon. Some areas within this type
ere still being activeiy eroded. These areas are
classed as dunes.

Gulley erosion 1s noted only where an
irrigation flume has broken or where excess raln water
has run off along the terrace edge.

Originally this soil was covered by forest
vegetation similar to that of the loamy sand type.

Much of it was ocleared in the early nineteen hundreds,
One large area at Ooteshenle was used for cereal orop.
proddction and thie practice is belleved responsible

for the development of the dune topography. Forest
regrowth on the coarse sand is extremely slow, Some
areas mapped had a sparse cover of low shrubs but for
the most part sparse)grass cover was the only vegetatlon
found,

Champion Series (Brown Podzolic gravelly
sandy loam)

This serles consists of solls developed on
gravelly coarse textured alluvium contalning some
cobbiee; It covers 1,073 acres on gravelly terraces.
The Champlon series occuples a similar position and

has similar relief to the Krestova serles., The main
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areas are at Champilon Creek, Ooteshenle and Krestovae
Champion gravelly sandy loam
Two phaees of this soil type were described
a non-stony phase amounting to 894 acres and a stony
phase amounting to 179 acres, Topography of the
Champion soils is level to very gently sloping.
Deep river lald grevels form the parent
materlal of this soll, These gravele often underly
the sandy Krestova parent material, In some places the
Krestova sands may have been eroded leaving the gﬁavelly
surfgce exposed agaln, Gﬁavel content‘made,up maihly<
of rounded granitic pebbles ranges from 30 = 60 peroant
of totel material and texture of the finer fraction
ranges from sendy loam to loamy sand. Much of the
material in the C horizon is a sand textures
' The following profile was examined in a
recenf excavation in a formerly cultivated field,
Ao 0-6" 10IR 2/2 very dark brown (moist)
- 10YR U/3 =« 3/3 dark brown (dry).
gravelly loamy sand; weak mediunm

blocky, extremely friable, numérous
grass roots, few small rounded cobbles

pH 5,6

B, 6-12" 10YR 3/4 = U/l dark yellow brown (moist)
10YR 5/6 -~ 4/4 yellow brown (dry)
gravelly sand; weak medium blocky,
extremely friable, few roots, few small
round cobbles, pH 6.3

B, 12-36" "10YR 5/2 grey brown (molst) 10YR 6/3
pale brown (dry) gravelly sand; single
gralned, loose, Some round cobbles
and stones, no roots, pH 6.5



PLATE XVI

Champion gravelly sandy loam. A very poor soil
without irrigation. Topography is level to
gently sloping and amount of stones on the sur-
face would hinder cultivation only slightly.
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C 36" plus 10YR 4/2 - 5/2 dark grey brown
(molst), 10YR 6/2 light brown grey (dry)
gravelly sand; single grained, loose
some round cobbles and stones, no
roots, pH 6.5

Wind and water eroslon has removed up to
50 percent of the tobsoil on some of the low knollss
Infiltratlbn rate 1s not as high on these solls as on
the Krestova solls so that more water 1s obliged to
run off. Gulley eroslon occurs at the terrace edges
where water may be concentrated down shallow gulleys,

There are large tracts of formerly cleared
and ocultivated land now with sparse grass cover or
abandongd orcharde and other areas of logged forest;
Many of the very stony areas have notabeen cleared,
A few small areas are under cultivatlion with'lirrigation
for hay production and garden use., Much of this type |

is used for seasonal grazinge

Claybrick Series (Low humic glel on
alluvium) |

These solls which amount to 46k écree are
sltuated along rivers or major streams ten to twenty
feet above low water, They are imperfectly drained.

Claybrick loam

A total of 99 acres of this type ocours on
the communitles of Shoreacres, Kfestova, Lebahdo and
Claybrick. Because déalnagé 1s the domlinant factor in
these solls all the texture types ha&e been placed in

one series.
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Topography is level to gently sloping with
0old abandoned channels crossing some areas in the form
of long but rather shallow channels,

No material 1s now being deposited on this
soll type as 1t is notvnormally subject to flooding,
The surface 1; composed of a foot or two of alluvium
generally finer in texture than the underlying material
which 18 a loamy sand, | |

The following profile description was taken
in a cultivated field.

A, 0-12' 10YR g/u dark yellow brown (moist),
¢ 10YR 6/3 = 5/3 pale brown (dry)
sandy loam; moderate coarse blocky,
quite firm, roots., pH 6.1

B, 12-28" 10YR 3/3 = 4/3 dark brown (molst)

; - 10YR 7/3 very pale brown (dry) sandy
loam; some yellowlsh brown mottling,
moderete medium blocky, firm, few
rootse pH 6.

28-38"  10YR 4/U4 < 5/4 dark yellow brown
(moist), 10YR 7/3 - 7/2 very pale
brown (dry) loam, moderate medium
blocky, qulte hard, brownish
mottling. pH 6.8

D 38" plus 10YR 3/3 - U/2 dark brown (moist)
10YR 6/2 light brown grey (dry)
loamy sand, some brownish mottling,

very weak, fine blocky, extremely
friable, mica flakes, no roots,

The texture here 1s a heavy sandy loam but
may vary to a loam. The profile is stone free. Some of
the 0ld channels and hollows may flood during high water
in the springs Internal drainage 1s somewhet impalred.
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due to a high early season water table, The presence
of a high water table 18 often benefiocial in supplying
molsture by subnirrigation; Deep rooted crops such as
alfalfa though do not do well because thelr root system
is inhibited by high water,

Native cover conslsts of low shrubs, cotton-
wood and willow, Most of ﬁhe loam type 1s cleared,
producing hay, pasture crops and some garden crops,
Gardens are nearly all irrigated by sprinkler from
nearby streams,

Claybrick clay loam

This soil type:wae found only on Claybrick
commuhity where 36 acres were mapped lying a few feet
lower than Claybrick loam and having a level topography.

The clay loam type has a slower internal
drainage snd 1s a Wlate soll compared to others in
the area. Its higher water holding capacity makes it
quite drought resistant and would require less irri-
gatlon than would the lighter textured solls of the
area.

Claybrick loamy sand

One hundred and eighty one acres of this
80ll type were found dlstributed throughout most of the
communities, The topogrephy 1s similar to Claybrick
loam,

Claybrick loamy sand is quite subject to
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drought in mid-season but rather good ylelds of early
crops are obtained without irrigation,
R Claybrick gravelly sandy. loam

Two phases of thls type were mapped, the
non-stony phase amounting to 111 acres and the stony
phase amounting to 3? acres. The major paft of this
type occurs at Winlaw and Lebahdo cémmunities.

The topography of the gravelly sandy loam
type is similar to that of the loam typs.

The non-stony phase ia used for hay and
pasture purposes up to mid season at which time drought
1s excessive, The stony phase 1s not used for hay but
only for limited grazing. The native vegetation of
this type is similar to that of the Claybrick loam.

Pass Creek Series (Humic glel on alluvium)

Three hundred and sixteen acres of this
serles were mapped as a loam and a sandy loam type and
they occur at Pass Creek, Krestova, Lehabdo, Winlaw
and Glaybrick,

Soils of the Pass Creek series are imper-
fectly to poorly dralned and show a greater glel
horizon development than do the Gla&brick series,

Pass Creek loam |

A total of 222 acres of Pase Creek loam

was found malnly on the communitlies of Pass Creek,

Lebahdo and Winlaw,
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The topography is level or very genily
sloping with a basin relief, The tyﬁe occurs at
various elevatibns between river and the highest
terrace levels, The large area at Pass Creek liles
in a higg basin between Pass creek and Goose creek
and suppiles drainage waters to both creeks, The
Winlaw and Lebehdo areas are situated 10 to 20 feet
above the Slocan river and thelr water table 1s kept
high by seepage waters from peat bogs behind them,

A small area at Claybrick is situated on a high
terrace and surrounde a small pond. |

The parent materlial is of varled origin,
but since a very low slope 1s necessary for a high
water table to develop these soils usually occur
on alluvium, This alluvium 1§ underlain at varying
depth by gravelly stony river deposits indlcating
that the grade of the o0ld river whilch once deposited
gravels gradually lessened so that the river deposi-
ted finer material, Finally the area became almost
flat resulting in the present conditlon which may be
observed in Plates XVII and XVIII,

The following profile descriptlion was
taken at ﬁinlaw community in a cultivated area that
had been dralned by surface ditches.

A 0-12 10YR 2/1 black (wet), 10YR U/1 dark
grey (dry) loam, compact but friable,

medium blocky structure, peds become
very hard on drying, high organic
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A. Pass Creek series at Winlaw. Dark loam high
in organic matter underlain by a gravelly,
bouldery deposit.

B. Flat topography of Pass Creek series in a
wet situation with high water table a large
part of the season.
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content, low volume weight grass
god with many roots, pH : ﬁ

G 12-30 10YR 4/2 dark grey (wet), 10YR 6/2
light brownlsh grey dry’ very fine
sandy loam, some strong brown mottling,
compact and very hard when dry, plastioc
when wet, few roots, pH

D 30 plus Brownlseh grey gravel and sand with
many rounded cobbles up to ten inches
in diameter.

Where these solls are better dralned a:
reddish brown horizon occurs under the A horizon,

Very few stones occur in the surface
horizons of Pass Creek loam but at many locatlons
stones are found in the lower horizons and 1in some
profiles they may be found at four feet,

Natural drainage 1s always poore. Many
of the cultivated areas have been drained by ditches
which lower the water table a few feet, Thls arti-
ficlal dralnage allows the land to be used earlier
~ in the spring and effectively lengthens the growlng
season, |

Native cover consists of spruce, willow,
cottonwood, sedge grasses4and some underbrush, Much
of this type has been cleared and 1s effeotlvely used
for permanent hay crops.

Pass Creek loamy sand

The loamy sand soil type occurs mainly

in the Pass Creek and Krestova communities and a



LATE XVIIT

A. Pass Creek series on meadow lands in upper
Pass Creek area. Drainage ditches take off

excess water so that hay and garden crops can
be grown.

B. Terraced gardens also on Pass Creek soil. They
are irrigated by diverting creek water onto the
terraces.
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total of 94 acres was mapped.

Topography ‘1s slmilar to the loam type.

Stones are rarely found in the surface
horizons, but some cobbles and boulders frequently
occur in lower horlzons,

There 1s very little difference between
the natural vegetatlon found on the loamy sand and
loam typess The loamy sand type produces moderately

good ylelds of forage and garden cropss

| Solls Derived from Alluvial Fans

Alluvial fan deposits of the West Kootenay
area are similar to those described for the Grand
Forks area but they cover a more extenslve area and
have therefore been mapped into soll types and
pbases,

Glade Series (Brown Podzolic alluvial
fans) |

A number of different soill types of the
Glade Series are found on all communities and together
they total 717 acregQ
Glade gravelly loam
This type covers 110 acres, the major part
of which is located at Glade community, The two
phases, sloping and level to gently sloplng, occupy

72 and 38 aores respectively.
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Where cleared the mailn use 1s for pasture
and hay. If water for irrigation is avallable from &
permanent stream very good gardens, cereals or forage
crops are obtalned., However, most of these areas lie
at or above the level of the highest terraces making
1t uneconomlcal to pump water from the river level,

Glade gravelly sandy loam compares‘very
well with Shoreacres fine sandy loam in regard to
productivity. The steeper and more irregular slopes
meke furrow irrigation difficult. There is more
stones and gravel on the steeper slopes which also
hinder furrow irrigation.

@lade loam

There 1s a tdtal of only 9 acres of thils
type and these are located at Glade and Kresﬁova;

The Glade loam occurs at the lower end of fans where
there is practically no gravel or stonée; On the
aVerage'the téxture 1s somewhat heavier than the
gravelly loam type making it a more desirable agricule-
tural soll., Profile development is similar to that of
Glade gravellj loame |

The topography is quite uniformly sloping
to gently sloping. On the.geqtler topography leses:
erosion and deposition occur. Surface and internal

drainage are adequate,
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A% present the mapped areas of this type
are used for pasture aﬁd garden purppees; They are
quite productive without ilrrigation and with lrri-
gatlion produce an excellent crop; Thelr original cover
was probably similar to that of Glade gravelly loam,

There is a wide varlation in gravel content,
The upper parts of a fan deposit usually contaln more
gravel and also some stones and cobbles, As the slope
decreases towards the bottom of the fan so does the
gravel and stone content until it merges with the loam
typee

The followlng proflle description was teken
on a slope of tén percent under a pasture oover§

A 0-1" 10¥R z/e-very dark grey brown (moist)
10YR 4/2 dark grey brown (dry)
gravelly loam; granular, very fri-
able, many roots. pH 6.0

B, 1-8" 10YR 3/3 - 4/3 dark brown (moist),

10YR 5/4 yellow brown (dry) gravelly

loam; fine platy, firm, numerous roots,
8-14" 10YR L4/2 dark grey brown (moist)
10YR 6/2 light brown grey (dry). gravelly

loam; moderate fine blocky, 2u1te
compact, numerous roots. pH 6.5

By

c 14" plus 2.,5Y 4/2 dark grey brown (moist)
10YR 7/2 1ight grey (dry) gravelly
sandy loam; some yellowish mottling,
massive, quite ocompaect, roots. pH 6.6

At this particular location the A, horizen
was very shallow probably due to sheet erosion. In

other places on lower slopes'this horizon ﬁay be up
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to 8 inches deep. The texture of this type varies
from loam to sandy loam depending on conditions of
stream depositionss | o~

The gravel and coarse skeleton 1s composed
of angular to subangular granitic fragments indlicating
they have not been transported far., Most of the cleared
areas that were once cultivated have had the surface
stones removed., The upper parts of the alluvial fans
are very stony. Here the texture is usually coarser:
and the soll has been placed in the gravelly sandy
loam type, stony phase. |

Surface drainage is generally quite rapid,
Internal dralnage is generally good depending on the
subsoil, -

'Qriginally thls soll type supported simi-
lar vegetation to that which was supported by the
Champion and Krestova soils, that is pine, fir, bireh,
aspen and willow, but 1t has now been quite heavily
cut for lumber, poles, fenceposts and firewood so
that only an immature forest 1s left with seedlings
and éorub undergrowth,

Glade gravelly sandy'loam
There are 129 aéres of the non-stony phase
and 469 of the stony phase distributed over the
communities,

Topography on this type 1s quite irregular



PLATE XIX

A. Glade gravelly sandy loam profile on stream

fan material. Rough stratification can be

seen. A few inches of dark Aj; horizon has
developed since clearing.

B. Extremely stony phase of Glade gravelly sandy loam,

a non-arable soil.
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due to numerous old stream channels.

In many respects Glade gravelly sandy loam
is similar to the gravellyvloam but the parent materi-
els were lald down in swifter waters and the textufe
varies from sandy loam to loamy sand, The gravel and
stone content is quite variablé being more concen-
trated along old water coarses, The stony phase in
general 1s not worth clearing for_cﬁltivatipn; Many
areas ﬂéfe numerous large boulders, One area in
particular lying on the main terrace at Glade 1s almost
completely paved with boulders, This area cannot be
recognized as a recent fan but seems to be the result
of extreme eroslon on an earllier glaclal deposit of
bouldery material, Similaf profile development ig obw-
tained on this type as on Glade gravelly loam,

Drainsge, both surface and internal, 1s
variable depending on topography and underlying strata.
No areas were found %o be poorly or imperfectly dralned
abd:more commonly drainage was excessive or adequate,

A good deal of shéet‘and gulley erosion
has occurred on the gravelly sandy loam. It is influ-
enced malnly by topography. Deposition occurs in the
lower areas, A few pockets of good soll occur within
this soll type and some of them are cleared and used for
hay or gardens. Origihal cover was probably similar

To other forested locations in the general area.
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Miscellaneous Soils
Peat

AtiLebahdo 39 acres of peat lle behind the
rallway and road grade and at Winlaw 25 acres are
situated in 'a depression at the base of a mountain from
which seepage water drains. In both cases the water
table 1s close to the surface at éll times of the year
and the peat deposits have built upe.

The surface layers become aerated periodi-
cally_and thus have undergone some decompdsition but
the lower layers remaln as tﬁé raw undecomposed peat.,

The topography ls always flat or sllightly
convex, BSedge gnaaseé and a few shrubs cover these
areas,s The drler spots are out for hay but much of
the area remalns soft and spongy all season with
water a few inches from the surface. If the very wet
areas were adequately drained they too could be har-
vested regularly,

Dunes

Dunes are actively belng formed by wind
action at Champlion Creek, Ooteshenle and Brilliant
communities and at present they oocupy_}] aocres,

The dunes may be 10 to 30 feet high and a
typlcal example of them may be seen in Plate XX;‘

The dunes are contlnually shifting causing



PLATE XX

A barchan type of dune found in an area of
Krestova coarse sand. Note the crescentic
shape. Vegetztion growing between the
"horns" of the crescent is beginning to
stabilize this dune. Scanty grass cover

may be seen attempting to establish itself
on the dune.
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some threat to adjacent productive solls, However,

at the present time they do not appear to be advanclng

rapidly and vegetation may eventually stabilize them,
Eroded and Dissected Land

In the West Kootenay area 2122 acres of
land was classed as eroded and dissécted; It consists
of steep terrace faces and déep,éroded.gulleys;

These solls which are distributed through-
out the communities are actively eroding‘only in a few
places as vegetation on the steep slopes has halted
soll oreep and down slope movements,

These areas are considered wild land with
no important value for agriculture.

Rough Mountalnous Land

Land classed as rough mountaigousaconsists
of steep, rocky or mountalnous slopes and‘on\;he Doukho-
bor communities of the West Kootenay it ocomprises Losy
acres,

Most of these lands are forested and some
have been logged. At present they supply the commﬁhi—
ties with fuel, posts and poles. Some of these areas
have been severely overcut and show evidence of soll

erosion,
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SOIL TESTS CONDUCTED IN THE FIELD AND LABORATORY

To further characterize the more inpertant
soll serlies described during the soil surﬁey operations,
a number of tests were made in the field and laboratory.
The tests made and the prodédures followed a?e summer-
ized below;

Bulk samples were colleoted from each
horizon of the more importent soil profiles and these
were used for the determination of total carbon by the
dry combustion method and the total nitrogen by the
KJeldehl method as prescribed by the Association of
Official Agricultural Chemiste methods of analysis (2).
From the results of the carbon and nltrogen determi-
nations the carbon nitrogen;ration was calculated and
the total organic matter content was calculated by
multiplying the percentage carbon by the factor
1.72% (2).

The reaction of ;ach gample was detefmined
using a Beckman Model ”N" PH meter according to the
soll paste method of Doughty (20). The results of

these tests were included with the soll profile
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descriptions glven previously,

Mechanlcal analyses were made on a num-
ber of the bulk sampleé using the Bouyoucos hydro-
meter method (5) as modified by Toogood and Peters
to allow for organic matter removal (48). In the
case of the coarser textured samples, a'further
examination of the sahd fraction}waé made by passing
the sample over a 100 mesh seive with openings.of
04149 millimeters.

Soil from a number of the bulk samples
was used for the determination of the permanent
wlltling percentage by direct estimatlon wlth sun-
flower plants as described by Work and Lewls (58).
Indirect estimate of the wllting percentage or phe
fifteen atmoqphere percentage was made on other sam-
plesvueing fhe pressure membrane apparafus as de-
seribed by Richards (38) (39). Vhen using the
pressure membrane method, samples of soll for which
the permanent wilting pgrcentagg had been found
with sunflowers wefe included as a control,

Molsture equivalent determinations as
described by Briggs and McLean (7) were also made
using soil from the bulk samples.

At the time the bulk samples were col=
1eéted'1n the field, a number of other observations
were made and samples collected in brass cylinders,

The procedure followed included using two stalnless



PLATE XXI

Pressure membrane apparsatus with
mercury differential regulator and
high pressure nitrogen gas cylinder
used for laboratory determinations of
permanent wilting point.
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steel eylinders, 16" in diameter and 12" high and
open at both ends, which were forded into the soil
to a depth of 6", Water was then allowed to run in-
slde the cyiinders_at a controlled rate so that a
head of 1% of water was malntained on the soll sur<
face. The rate at which the water was added was
recorded by followlng the level of water 1n a site
gauge fastened Yo the water reservolrs, Readings
were taken at 15 mlnute intervals then at. 30 minute
intervals and finally at hourly intervals until the
rate of water entry into the soil became constant,
When sufficlent water had been added to molsten the
soll to the depth of at least three feet the cylin-
ders weré removed and the.soil covered to prevent
eveporation, This method of adding water to the
s0ll has been used as an ilndlcation of the infil-
tratlon of the soll (26),

' The sites were 1eft covered for one to
three days depending upon the texture of the soil
after which profile plts were then dug through each
site and soll cores taken from each horizon using
a sampling tool (3) equipped with 3" brass liners,
Four separate cores were taken from each horlzon
and these were carefully trimmed and weighed lmmedi-
ately, in the field so that the mdsture content of
these field soils could be latei} calculated, Thé

moisture retained under such clrcumstances has been
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used as an estimation of fleld moisture storage
capacity (10)e. The trimmed cores were then care-
fully packed"and shipped to the soil 1aboraﬁory at
the University of British Columbla for further study.

! In the laboratory the cores were used
for the estlmatlon of pore slze distribution, perme-
aﬁility and apparent gpecific gravity. A filter
paper and a plece of ﬁublin was firast placed over
the bottom of each core and held in place with an
elastic band, The cores were then placed in a suit-
able contailner and the level of water in the con~-
tainer gradually ralsed over a perlod of 12 hours
ﬁntil the soll was completely saturated. Flooding
of the cores was avolded., After the cores had been
allowed to remaln saturated for 24 hours they were
removed and lmmedlately welighed on a watoch glass to
give the saturated weight, The cores were then
placed on a tension table of the type &escribed by
Leamer and Shaw (28), and allowed to come to
equllibrium at tensions of 10, 20, 40, 60, and 80
centimeters of water, |

Following the final welghing at &0 cm.

tenslon the cores were agaln saturated and a 1"
brass cylinder taped in place on top of each, After
suppofting the séturated cores above the beakers, a

constant head of water equivBlant to " was kept on
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the soll in each core aﬁd the rate at which water
passed through 1t was determined by measuring, at
specifled intervals,the water which collected 1in
the beakers (4) (42), From these values the hy-
draulic or water conductivity of the soil in the
cores was caloulated (44), '

.When the rate of water flow through the
cores reabhed,a constant value the oylinders were
removed and the soil allbwqd.to dry to constant
welght at 110° centigrade. From the weight of the
oven dry soll the apparent specific gravity of the
fleld soll was calculated.
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RESULTS OF FIELD AND LABORATORY TESTS

Chemical Analysle

Horizon samples from five profiles repre-
-genting important soll serles were analysed for
total carbon and nitrogen.and the resulté together
with reaction values are iisted in Table 9, The
horizons of Clayplt silt loam below 20 inches were
not included as they contaln large amounts of in-
organic carbon 1ln the form of carbonates which
would have interfered with the total carbon determi-
nation by the dry combustion method used.

From the reactlion values included in
Table 9, together with>those given ﬁreviously in
the profile descriptions, it 1s evident that the
Black solls of the Grand Forks area are neutral to
slightly acid in the surface and nmildly to moder-
ately slkaline in the lower horizons, The Brown
Podzollc solls of fhe West Kootenay area aré some—
what more acld varying from about pH 5.0 to pH 6.0
or sthongly acld to medium acld in the surface to

medium and slightly acld in the deeper horizons,
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The results of Table 9 also show that
the Black solls of the Grand Forks area generally
oontain more organic carbon and nitrogen to. a greater
depth than do the Brown Podzollic solls of the West
Kootenay area, In the Brown Podzolic soils the
carbon and nitrogen 1ls concentrated close to the
surface, These differences are what may normally
be expected for these two soll groupse

For a Black soil, the carbon content of
Carson loamy sand is rather low, 0.5 percent, This
soll has a high percentsge of macropores which allows
a great deal of aeration and e high rate of oxi-
dation of organlc matter, At various times this
soll has been affected by wind ercsion.and this
would also lead to a lower carbon and nitrogen con-
tent, | |

The cultivated surface horizon of Shore-
acres fine sandy loam has a réther high carbon and
nitrogen content due to a sod cover, but below thie
horizon Both carbon and nitrogen are very lowe

The high amount of carbon in the upper
4 inches of Krestova sand can be accounted for by
the presence of charcoal residues from past forest
firese | |

It is also of interest to note that the

carbon to nitrogen ratlios of the Black solls of the
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TABLE 9
CARBON, NITROGEN AND ORGANIC MATTER CONTENT
OF SOME GRAND FORKS AND WEST KOOTENAY SOILS

(Percent by weight of oven dry soil)

SoélHType ?;ptﬁ ) Soil C:N Organic
an orlzons : nches action Carbon Nitrogen Ration, Matt

Grand Forke Ares

Clayplt silt 0w6 5eB 2,735 0,242 11, '
P foam ﬁ&g 612 640 1;2%1 | 0:1 5 19;33 2:;3
B™" 12.20 6.5 0.371 0,047 7,90 0.64
Carson loamy Om1l 6.0 0.571 0.056 10, '
"% eend Q% 1l-ol 640 0;313 o.o? 18;$° 8:23
B; 2l-ko 6.5 0.170 0,014 12,1 0.29
Hardy %ravelly & Ol o 416 " .
oam - 104 «167 0,343 11,15 020
Aig 826 Z-S 2.620. 0.193 13.73 1;57
3 26a3l 6.9 1,846 0.155 11,90 3,19
3% 34-50 6e9 0,725 0,07 9,80 1,25
B, 50-64 760 0,345 0,031 11,12 0,60
West Kootenay Area .
Shoreacres Ay, 0-2 5.5  3.210 0,194 16,55 5.54
fine sandy Aig 2wb Heb 1,307 0.0;2 18,15 2;26
loam B)° 6=12 5.2 0,174 0,015 11,60 0.30
Bend 123i-14 5e 0.176 0,018 9,78 0,30
Bo 1420 5¢8 0,118 0,010 11,80 0,20
Band 20-22 5¢8 0,122 0,016 7.64 0,21
Krestove sand 4 6.0 0.813 0,079 22.90 3.1
restova Ban g% 12 6.0 0.628 0.0 % 13.%9 %,03
07 12-36 6.0 0,091 0,00k 22,70 0.1
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@Grand Forks area are generally lower than those of the
Brown Podzollc West Kootenay soils, This indicates

a more advanced state of decomposlition of the organ-
ic matter in the Black séils and agaln 1e in accord
with what 1s usually expected for these two types

of soll (40)s It may be concluded from these results,
that the Black solls are better supplied with total
nitrogen and would release more avallable nitrogen

for plant growth than the Brown Podzolic soils,

Mechaniocal Composition
The resultslof the mechanical composition
analysis are summarized in Taebles 10A and 10B and
are expressed according to the International system
of particle size separation (50), The textural
classes 1ncluded in the tables are based on the
UeBuDeAs texture triangle (505;

It will be noted that a number of the
soll samples were analysed both with and without
peroxide treatment and that in all instances hlgher
clay percentages were found with peroxide+-treatment;
This emphaslizes the lmportance of the peroxide treat-
ment to destroy the cementing effect of organloe
matter and aohieve complete dispersion, particularly
in surface horizons (48), It i1s seen, however, that
the inorease in clay content by the use of peroxide

treatment was sufficlent to change the-textﬁral
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clase of only two soll horizons; the B horlzon of
Clayplt silt loam and the Aj;, horizon of Shoreacres
e1lt loam,

The analysls, both with and without
peroxide treatment showed the surface horizons of
Claypit sllt loam to be clay ioam, tending only
slightly toward silt loam. The clay size fraction
of this soil may not be of the platy montmorillonite
type but rather a very finely ground glacial debris
that would not exhibit the usual,stickineés when
textured by hand, |

The olay content of Carson loamy sand 1s
shown to be too low for the loamy sand class., However
when treated with peroxlide thls soil nearly approaches
a,loamy sand. ;

- With the exceptlon of Shorpacres'silt
léah fhé West Kootenay solls afe also generally low
in clay content, These solls are developed.on ter-
races lald down by glaclal rivers which do not normal-
ly carry a large amount of clay slze particles or
clay minerals,
| The dark brown hard band of Krestova
loamy sand contained & percent more clay and 6 percent
more silt than the material surrounding it., The ori-
gin of these soll bands or layers is uncertaip but

'they are believed to arise during soll development,



TABLE 10A
MECHANICAL COMPOSITION AND TEXTURAL CLASSES™ OF SOME GRAND FORKS SOILS
~ (PERCENT BY WEIGHT OF OVEN DRY SOIL, LESS THAN 2 M.M. FRACTION)

s

2 "~ No. ' '
8011 Tvpe Depth Coarse Peroxide Treatment . Peroxlde Treatm.
agd Hoﬁzons c(f!.nlczhess) Skeleton Coanse’ Total S11t Clay Textural Total Silt Clay Texbural
” Sand Band Class__Sand ___Class
Olayplt silt A 06 0 32 36 32 oL 28 32 4 oL
T 1gem 4Y 612 0 28 3 3 6L 23 37 4 oL
, B 12-20 0 26 34 CL 25 33 42 c
G, 2024 0 23 27 50 c
- 67 2l-sh 0 31 . 25 G4 c
Carson , Q=1 0 56 91 R 8 89 7 4. 8
loamy sand gl o34 0 ol Z 0 8 }
Carson sandy A 0.g 0 6 69 3 0 sL 60 26 14 8L
loam BL® 21-ky 0 5 67 31 2 8L
Hardy gravelly A1, O-8 33 26 71 24 5 8L 56 26 16 8L
loam Ao 8-26 30 , 6o 22 18  sL
B~ 34«50 51 32 71 25 4 sL
Hardy loam A, 0-12 7 L 28 26 L

1 Based on International System of particle size aeparation and
textural triangle in Soil Survey Manual (50),

2 Greater than 2 m.,m. fraction. _

3 By wet selvins

€eT



TABLE 10B

MECHANICAL COMPOSITION AND TEXTURAL CLASSES® OF SOME WEST KOOTENAY SOILS
(PERCENT BY WEIGHT OF OVEN DRY SOIL, LESS THAN 2 M,M. FRACTION)

Boll Type Depth . Coarse? ' N6 Peroxide Treatment Peroxide Trestment
and Horlzons (1nches)Skelethcgggaejngﬁz B11% Clay T§§£g§§I'g§§&1w51if Clay waigﬁgar
Shoreacres fine 43, 0-6 O 5 63 31 6 ~ FSL 54 32 1% FSL
sandy loam ‘ .
Shoreacres eilt A3 0-9 O 10 gg %i 47 VFSL 52 34 1k L
1 : B Q9wl2 O 2 ' , G
o ¢t ‘?Elf 0 | 16 20 61 c
Krestova ' ,
 loemy sand Ay, 0-6 O 9 75 224 1 LS
By 10-18 O 79 21 0 L8
B3 1832 O 9 5 1 8
Band 26-27 O 26 80 11 9 SL
¢ 32-40 O ol 95 5 0 8
Krestova sand B, =4 0 47 83 13 L LS 6 14 &0 L8
B3 12 0 0 87 1 2 9
¢S 12-30 © 72 93 1 1  Co8
Krestova 0;6 2 79 93 5 2 Co8
coarse sand Alo 14 & 0 88 -2§ 2 0 Co8
Chempion gravelly Alg 0-6 22 68 &8 12 3 L8
-8andy loam B, 6-12 28 61 89 9 2 .8
By 12-36- 66 87 %8 2 o 8 .
Gla{brick Ao 0-12 0 59 32 13 si 16 31 53 8L
oam Boy 28-%28 0 1 32 9 :
pe 2% 2 & 5 L8
1l

'Based on 'International Bystem of particle size separation and
textural triangle in Soil Survey Manual (50).

2 Greater than 2 m.m. fraction.

3 By wet seivins

HeT
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The profile of Glaybrickuloam.showed an
inorease in clay content in the Bpg horizon. This
would lndicate a movement of clay out of the surface
horlzon, | |

The two gravelly solls, Hardy gravelly
loam and Champion gravelly sandy loam have percentages
of coarse skeleton ranging_from‘ze to 66 based on the
whole soll, Solls containing more than 15 -~ 20 percent
coarse skeleton, or fragments between 2 m.m, and 10
inches in dlameter, are named according to the type
of fragment they contain (50), Thus these soils are
described as being gravelly. |

Apparent 8pecific Gravity, Total, Macro~ and Micro-
pore Space and Hydraullc Conductivity

The results of the apparent specific gravity,
porosity and hydraullc conductivity tests are summarized
in Table 11, and are shown graphically in Figure 3,

The values for apparent specific gravity
are averages of four indlvidusl results, It will be
noted from Table 11 that the apparent specific gravity
values for the Grand Forks solls vary from 1,05 to 1¢52
and that in several the values increase with depth.
Also, the values are lower for the fine textured soils.

The gpparent specific gravity values for the
West Kootenay solls show a similar range to the Grand
Forks solls, 1,05 to 1,56, however the incrsase wlth

depth 1s not as consistent, The By horizon of Shoreacres
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sllt loam has a high apparent specific gravity of 1,56
that may be due to compaction of tillage implements in
the manner that a plow sole developes.

The macropore space shown in Table 11 and
Figure 3 corresponds to the percent of soll volume
drained by a tension of 40 cm, water, or pF 1.6, and
1s the percent of soll pores with effectlive radius of
0.0333 mem, or larger. Considering the Grand Forks
solls first it wlll be noted from Table 11 that the
macropdres of these soils range from 3 to 10 percent
and that in general the Claypit slilt loam has the
highest percentage and the Carson loamy sand the lowest.
These results indicate that the Claypit silt loam has
a good structure, that is, the individual particles,
clay, silt and sand are well grouped into aggregates
that provide pore space. The low macropore spéce in
Carson sandy ioam probably reflects a lack of structural
aggregatess It will be noted from the mechanical data
in Table 10A that this soll 1s very low in clay but high
in silt and fine sand, It has often been observed that
solle high in 811t have 1little structure and a low
macropore space and apparently in this case the conditlion
is further aggravated by the high content of fine sand
which has favored close packing, However, considering
the texture of the materlal, the macro-pore space would

not be consldered low enough to be an important limitation
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TABLE 11 |
APPARENT SPECIFIC GRAVITY, POROSITY AND HYDRAULIC CONDUCTIVITY
| OF SOME GRAND FORKS AND WEST KOOTENAY SOILS

8oil Type gamgie gppaiggt % ' o=
4 Hori Macre: Mlero- Total Maxl- ol
ane Forizons °F. .ngsityc PgrezlPoregzPores3mum. 8 hrs,
Grand Forks Ar o |
c§2§p1t°§1%f* eéﬁ pe 1,05 8 Lg 56  O6ll 0,37
Hoam A &11 108 7 45 B3 oiEz o3
g"’lsalg L3 10 31 ﬁg 0470 0.3
2= . [ ., 0431
ct 51-?7 1.36 \ 2 37 43 0,27 o.%s
Oarson Ay 36 1;37 5 40 U6 0,38 0,29
lo and B- 2hw2 1.41 41 48 0,52 o,
aee ¢ ug.u; l.41 ; 36 43 9;27 o.?g
Carson -6 1.1k 49 52 0,15 0.1
| C 28-31 1,20 3 51 5% 0,27 0,16
West Kooten Area ' . : o
Bhoreacres fine A, 0-3 1,10 K Ig 57 051 0,51
el GSE 1B ¢ 8 B SR oF
C 28-31 1,33 2 30 46  1.53 of9
Shoreacres 1= 1,05 2 51 53 0431 0,31
vl R OME 2 £ & o o
| ¢ 32-35 1.26 10 42 51 0,67 03
Krestova B 1-4 1,27 Lg 5 0.4 o;gs
sand B, 811 1.,k2 11 30 ua 1.89 1,47
20-23 1l.45 256 17 2  T7.40 6419
tova - 1-% 1,37 16 29 45 0.8 0.7
Kre:ogzge sand g;o 10-13 l.gg 21 31 5L U,15 3;3_

1 Teken as percent of pores drained at 50 cm, tenslon
2 By dilfference ' _
3 Calculated from saturated weight of core.
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on plant growth,

It will be noted from Table 11 and Figure
3 that the total pore. space of the solls examined raﬁged
from a low of 35 percent in:the By horizon of Shore-
acres.silt loam to a high of 59 percent in the B
horizen of Carson sandy loam., In general, the total
pore space was lnversely related to the apparent
specific gravity and was higher in the surface hérizqns;

For mést of the solls examined more than one=
£ifth of the total pore space was made up of fine or
mioropores; In Carson loamy sand the fine pores consti-
tuted nearly 95 percent of the total pore space., The
lower horizons of Krestova sand'and the profile of
- Krestova coarse sand are quite different in that the
micropores make up less than three-quarters of the
total pore Sbacq;

It will be noted in Taeble 11 that twb
figures are glven for hydraullc conductivity, the first
1s the maximum value reached during the experiment'and
the second 1s the value obtained at the end of 8 hours
at which time the conductlvity rates appeared to be
approaching a constant rate, AThis latter figure was
used in preparing Figure 3,

The hydraullc 6onduot1v1ty values shown 1in
Table 11 range from 0,07 inches per hour in the By

horizon of Shoreacres silt loam to 6,19 inches per hour
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in the C horizon of Krestova sand. In comparing hy-
draulic conductivity with macropore space there is a
general relationship evident. The horizons with the
lowest hydraulic conductivity have the lowest macro-
pore space and horlzons wlth the highest hydrsasulilc
conduetivity have the highest maéropore space. Also,
although the hydraulic conductivity values differ
conslderably, as do the percents macro-pore space, they
are all generally high and should not present a prob-
lem in the intake or dralnage of water, o

Fleld Infiltration Rates
Included in Table 12 are the rates of

water infiltration observed using the small rings em~
ployed for wetting the soilﬂprior to collecting the
soll core samples., It should be emphasized that these
rates may be ﬁsed for purposes of pompérison only, and
would'be higher than expected under field conditions,
In this regard it should be noted that sinking the rings
into the soil disturbs the soll to some extent and
also, there 1s a great deal of opportunity for later-
al movement of water below the rings.

A consideration of the inflltration rates
in Table 12 show that with two exceptions the infil-
tration of watér decreased from the first half hour
period and the decrease was greatest in thé solils cdn—

talning the most 8silt and clay. The greatest reduction
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occurred in the Shoreacres sllt loam which decorcased
from 5.6 to 0.6 inches per hour, In thecasse of the
very coarse textured solls 1t will be noted that there
was llttle or no reduction in the infiltratlon rate
during the tests,

The effect of a sod cover im shown quilte.
markedly in Shoreacres fine sandy loam where the infil-
tration rates under sod cover and under clean culti-
vation are 4.1 and 1.5 inches per hour respectively,
Thls would indicate that some difficulty may be encoun-
tered due to erosion from runbff when this type of soll
1s irrigated with no cover., With the exception of
‘Shoreacree sllt loam and fine sandy loam and Claypit
8ilt loam the infiltration rates of all the solls
studied are generally high,

Field Moisture Gapaclty; Moisture Equivalent,
Permanent Wilting Polnt and Available Moisture

The £leld capacity values reported in
Tables 13 and 14 and shown in Figure U4 were found by
applylng water to é small area‘éf soll and then allow-
ing the soll to drain for one to thres days after which
time samples were taken for the determlnatioﬁ of mois-
ture, It will be noted that a wide range in results
were obtained, from low of 2 percent in the B, horilzon
of Danville loamy coarse sand to é high of 35 percent

in the A  horizon of Clayplt silt loam,
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TABLE 12

FIEﬁD INFILTRATION RATES FOUND FOR SOME GRAND
FORKS AND WEST.- KOOTENAY SOILS

Soil Type

Rate of Infiltration

Inches per hour

First 4 hour After first 4 hour

Grand Forks Area

Clayplt silt loam 3.5 1.9
Carson loamy sand 5.7 4.4
Hardy gravelly loam 2.8 3.0
Danville loamy coarse sand 3.9 2.5
West Kootenay Area
Shoreacres fine sandy loam
- sod cover 7.0 4.1
- no cover (cultivated) 4.8 1.5
Shoreacres silt loam 5.6 0.6
Krestova sand 3.1 4.2
Krestova coarse sand 7.6 4.8
Champion gravelly sandy loam 6.6 4.0
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When the fleld molsture capaclty results
are consldered in relation to the mechanlical analysis
values 1t 18 apparent that the horizons with the highest
proportion of fine materlals are those with the highest
fleld molsture capacity. Also, in the case of the sur-
face horizons, 1t 1s evident that the organlc material
has also contributed to this propertye

.In Tables 13 and 14 the fleld moisture
capaclty values are given on a percent by welght basis.
Using the apparent specific gravity values obtained for
each horizon, these values may be éxbreesed on a |
volume basis, Also, eince the total porosity of the
soll is known, the volume of the soll occupled by alr
at 1ts fleld moisture capacity may be calculated. Thie
was done for the solls under étudy, and the results for
six of them are shown graphicailf'in Figure U4,

| It will be noted from Figure 4, that when
at their fieldimoisture capaclty, the six soils had
‘different proportions of solid liquid and airs In all
cases, however, the volume of ailr was sufflclent that
the solls could be considered to be well aerated. Also,
the very low volume ooqﬁpied by water, even at field
molsture oapacity, is very noticeable 1in the cases of
Carson loamy sand, Krestova sand and Krestova coarse

sand.,
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| TABLE 13
FIELD MOISTURE CAPACITY, MOISTURE EQUIVALENT, PERMANENT

WILTING POINT AND AVAILABLE MOISTURE OF SOME GRAND FORKS SOILS
(Percent by welght of oven dry soil)

Permanent Inches

Boll Type Depth Field Moisture Wilting Avallable
and Horizons =~ (inches) CapacityEquivalent Point. Moisture to
. v 3 £t.d4epth
Claypit silt A 0-6 35 30 15% 1.2
" loam ﬁ&g 6=12 28 26 1% ' 0.9
B 12-2U 22 22 1 13
c ol.26 i5 22 12 Oe
. 0“36 o X o
Carson loamy Ay O=14 12 8 § .
sand - By  lhe2h Z 7 3 N
- c k26 5 3 Oolt
0-26 %:é
Carson sandy A,, 08 22 . 20 7 .
loam B g-21 15 17 5 1.4
c 2%“22 - 15 17 6 %F%
Danville loamy A7  O=7. 12 20 5* '
coarse sand Ay,  7-12 8 14 3
By 12-18 4 6 1
B, 18-24 2 3 1
Hardy gravelly A, . Owd 22 26 10*
I A3 2634 1 20

X Results obtained by sunflower method; other results
by pressure membrane method. Determinations made
on less than 2 m.,m. fraction,
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TABLE 14
FIELD MOISTURE CAPACITY, MOISTURE EQUIVALENT, PERMANENT
WILTING POINT AND AVAILABLE MOISTURE OF SOME WEST KOOTENAY SOILS

(Percent by weight of oven dry soil)

' , ' : Avallable
8011 Type Depth Field @ Molsture Permanent Molsture
and Horlzons (inches) Cepacity Equivalent Wilting to 3 foot

‘ _ . Point depth
Shoreacres Mo O=6 25 - 27 10* 1.1
fine sandy B 6=20 11 13 L 1.2
loam c 20~36 9 6 2 1ol
0=36 ‘ % .
Shoreacres Mo Q-3 ok 28 10 .
811t loam BT gel2 13 29 9% 0e2
B.2 12-32 20 35 9 3.2»
C 3236 27 32 9. O.
O=26 , .
Krestova sand By o-4 28 16 7* .
L Bs 412 18 11 7 0.6
¢ 1g~22 9 3 o X 1,
Krestova b, 0-b 11 5 o 3?%
coarse sand B 6=14 16 8 x 1.3
C 1436 3 - 1 0.7
: ' : 0-9}6 ' T < 2e
Krestova Ae Q-6 ' 19 7
sandy loam By 6=10 11 e
| B, 10-18 | 10 2
B3 18-32 z 4 2
Champion gravelly A4, Qw6 1k 13 &%
sandy loam B] 6=l2: 13 10 6x
B, 12=36 3 2 2

x Results obtained by sunflower method; other results
by pressure membrsne method, Determination made
on less than 2 m.,m, fraction,
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The'moieture equivalent determination has
been used as an indirect estimate of the fleld mols-
ture capacity of soils (7), although the results do
not always agree (58), From the moisture equivalent
results included in Tables 13 and 14 1t will be noted
that thlis was the case for a number of the solls tes-
ted, In general, in the instances of the finer textured
solls, thé results approach one another closely, but
for the coarse textured soils, the molsture equiva-
lent values are generally lower, These results are in
generai agreement with the findings:of others such as
Veighmeyer and Hendrickson(54) and Thorne and Peterson
(45), For this study, thefefére, 1t may be concluded
‘that the actual field measurement 1s & much better
-estimate of fleld capaclty than is the moisture
equivalent., |

When consldering the results by the two
methods it should be noted that for the gravelly soils
the moisture equivalent figures given in the tableé
are based -on material oflbarticle size less than 2 mom,
in dlameter while the field results are based on the
whole soll., Also the conditions reported by Colman
(10) and others that solls underlaln by coarse textured
' strata retain more moisture than would be expected from
a consideration of thelr texture and content of coarse
fragments, This condition appears to exist in some of

the soils under study, particularly in the cases of
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Danville loamy coarse sand and Champion gravelly sahdy
loam, | |

From the figures included in Tables 13 and |
14 1t 18 evident that for the soils under study, the
molsture equivalent gave a reasonable estimate of field
molsture capacity for the fine textured solls when
adjustments for the coarse fraotlons afe made, However,
Ain the case of the coarse textured soils, the moisture
equivalent underestimates the moisture retained by the
soll under fleld conditlons.

The permanent wilting percentages reported
in Tables 13 and 14 show a wide range, from a low of
1 percent in the C horizon of Krestova coarse sand to
a high of 15 percent in the Ay, horizon of Claypit silt
loam, When these resultes are coneidered in relation to
the field moisture capaclty and the molsture equivalent
values, 1t will be noted thatvhere those values are
high the wilting percentage values are also high. There
is, however, no direct relatlionship between the values,
Such authors as Veighmeyer and Hendrickson (54) and Furr
and Keene (22) have also found this to be the case.

The total avallable molsture storage capaci-
ty of soll 1is offen teken as the difference between the
field molsture cgpaclty and the permanent wilting percen~
tage (45), This wae done in the present study and in
Tables 13 and 14 the total avallable water storage capacity
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of the soills to a 3 foot depth is shown. These values

were calculated for each horizon using the expression,

d = (Pfc = Ppwp) A5 D

100
Pfo = field molsture capaclty
Ppwp = permanent wilting percentage
Ag = apparent speclfic gravity
D = depth of soil
4 = gvallable molsture storage capaclty

The.totai.avallable molsture storage
capaclty of a number of the soila‘to a 3 foot depth 1s
ghown graphlocally in Figure 5., It will be noted that
the amount of avallable wafer ranges from only 2;5
Ainches for Carson loamy sand to 5+6 inches for Shore-
sores silt loam,

A more complete evaluatlion of the moisture
retaining characteristics of some of‘the more limportant
golls may be made from a conslideration of the dats in-
cluded in Teble 15 and shown graphically in Figure 6.

In preparing the soll molsture tension curves repre~
sented in Figure 6, the data cqntained in Teble 15 was
used together with the moisture equivalent and wilting
point values.

.In constructing soll moisture tension curves
the molsture tension expressed as thé logarithm of a
corresponding column of water in centimeters, that i1s pF
units, 1s plotted against the percent moisture found in

the s0ll at that tension, The water avallable to plants
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may be taken as that part of the soll molsture which
lies between the'pérmanent wilting percentage, pF 4,2
and moisture equivalent pF 2,7 (3). Thus, from these
curves the percent molsture avallable to plants can be
readlly interpreted by observing the gradlent of the
curve between these two pF values; the steeper the
gradlent of the curve the lower the percent avallable
moisture, N ' -
‘In general the soll molsture tenslon curves
appear to fall into two grouﬁé, those of Carson loamy
sand, and Krestova sand and coarse sand that have high
gradlents and those of Claypit silt loam and Shoreacres
fine sandy loam and silt loam that have low gradients in
the range of available water, |
The -Anches of avallable water held to a
three foot depth were calculated using field capaci;y,
permanent wilting point and apparent~specifie gravify
data for seven solls of the Doukhobor lands. The fé—‘
sults of these calculatlions are reported in Tables 13;
and 14 and fof glx of the soils studied the results are

shown graphically 1n Eiguré e
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y .
TABLE 15
PORE SIZE DISTRIBUTION OF SOME GRAND FORKS
AND WEST KOOTENAY SOILS

. Percent of Total Soll Volume Drained
8011 Type Sample at Tenslons Indicated (cm. of water).

and Horizon depth 0-10 10-20 20«40 40~60 60-~80 80 to O~UO L0 to
' ' oven oven
dryness _dryness

GRAND FORKS AREA

Claypit A, 1M L9 1,4 2,0 2,0 1.2 45, B3 L7,
gllt A'lg 8-11 349 1.5 2e3 2e3 1"2 ?-og 7.7 ’-l-;.g
loan B 15-18 3,9 1.9 4,0 1.6 O 54. 9,8 36.6
0 27-30 2.9 1.0 0.9 L. 0.6 35.3 o8 3646
¢” 5h-57 3.7 1.0 1.6 1.2 0.6 35,1 6.3 3649
Carson -5 U, O.4 0, o8 ol . ' '
loany Bt oilr 58 0l o2 i ik 3.3 22 1013
sandy By, bhe-h5 5,9 1.3 ‘ 7.2 3640
Carson 1-4 2,3 0.5 04 0.8 o, . 2 4g,
Carao Blo 13305 512 01 o w6 s ok 32 e
loen C 28=31 2.1 0.8 ' 0.6 2.5 1.7 E6.Z 3:5; 50,8
WEST KOOTENAY AREA |
Shoreacres Ale 0=3 4.5 1.3 1.6 2,4 1.8 Us.0 7. '
fine Aje 25 zol‘ 0.3 0.2 145 1,2 Hg.g ;:2 ﬁg:g
sandy B"" 10-13 4.b 046 0.7 6.6 5.8 21,9 5,7 Uub.3
loam C  28-31 4.9 0.8 0.7 10.7 3.4 19.8 5.4 39.9
Shoreacres 1-4 1,4 0,1 0.4 o, . ‘ ' .
811t g}“‘ 12 217 o 013 0.6 o 29:2 Ll Bl
loam B, 20~23 4.0 0.6 10 0.9 0.5 go;s R°7 33:1
i 6% 32-35 6.3 0.9 25 0.8 0,7 L4o.3 giy 4iE
Krestova B, 1-U 2 1.3 2.4 40 2.6 1. ‘
gand Bé 8wll 3:6 0.6 5, Te2 346 lé:g lZ:g gg:g
0% 20-23 ha1 2.9 184 5.4 1.8 9.k z5iy 16.6
Krestova 1-4 4,2 U,& 7,5 2, 7 2543 16.
coarse glc 10-13 4,1 8,3 g;gu m.g g:g gg:g ég:g §g:2

sand
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CONCLUSIONS

Most of the solls that ocour on the 18,872
aores of Doukhoborllands in the Grand Forks and West
Kootenay areas of British Columbils belong to the Black
or Brown Podzolic-Great Soil Groups. Small areas of
@leizolic solle also occur together with areas of
dunes, peat and saline soils.

These solls are developed from a wide varlety
of transported parent materials, including river alluvi-
um, glaclal t1ill and t1ll derivatives and alluvial fans.
On the steeper slopes of the mountaln sides the solls
are very shallow and stony and mahy outerops of bare
rock occur, In most solls, parent material has played
a dominant role in determining soll characteristics.

Chemical anaiysls showed the Black solls to
contasn slgnificantly more organlc matter and nltrogen,
and to have a narrower carbon to nitrogen ratio than the
Brown Podzollic soils.

For the most part the sdils of the Doukhobor

lands are very coarse textured ranging from sand to sandy
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loam, although in some small areas fine textured solls
occur such as loam to olay loam, |

 The solls containing the highest percentage
of clay and silt were generally‘found to have the
lowest percent of macro-pore space and the lowest infil-
Yration rate and hydraullc conductivity values but they
were capable of storing the largest amounts of avallable
water, .

At the time of the present study about 1U
percent of the Doukhobor lands was cultlivated regularly
end the remalning 86 percent wae used for rough pasture
or forestry, About 83 percent of the area covered by
the solls of the Doukhobor lands was considered non-
arable because of coarse texture, steep topography or
stoniness, However under irrigation only U2 percent was

classed gs doubtful for crop production,
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APPENDIX

LAND CLASSIFICATION AND RATING

‘Using the soll survey and laboratory
information, the solls of the Doukhobor lands have
been classified according to their suitabilitj for .
orop production with and without irrigation. In
arriving at the land classifiocation, the soil factors,
such as texture, structure, permeability, water stor-
age capaclity, topogrephy, stoniness, about which infor-
mation was avallable and which were known to affect
the use of the land for crop production ﬁere taken
into account. However, 1t should be noted, that, as
in the case of most iand classlfications, a certain
amount of personal Judgment was neceesary both in
interpreting the facts collected during the field and
laboratory studles and in making assumptlions concern-
ing factors about which 1nforﬁat10n was not avallable,

The land classification system used for
classifying the lands for crop production Withouf
»1rr1gation, was slimllar to that used by the Land

Utilization Research and Survey Division of the
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British Columbia Department of Lands (15) (16) (17).
Although some modiflcation waes necessaryﬁin abplyihg
it to the soils of the Doukhobor lands, The system
1s patterned after that used by the United States

Boll Conservation Service as described by Hockensmith

(23).

' In reting the land for crop production
with 1rrigationé the system described in the British
Columbia Land Reclamation Committee Brief Number 22
(13) was followed. This rating system is based on
that used in Alberta and Saskatchewan (21) which in
turn 1s patterned after the Storle system used in
California,

In a cooperative study, the Land Utili-
zation'Researoh and Survey Divlsion used the land
claseification to arrive at actual dollar per acre
values for the land (18) but this has not been in-
cluded in the present study. It is believed, that
whereas the monetary value of the lands may-change,

- their classification and rating will reﬁain more steadye.
Lend Classification for General Crops Without
Irrigation

Although elght land classes are included
in the classificatlon system (17) (18) only seven were
used in classifying the Doukhobor lands, no land belng
placed in Class 4, In the sections that follow the
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descriptions of the different classes are given along
with the soll types andecreages of each of the classes
in the Grand Forks and West Kootenay areas., The
acreages of each land class are given by communities

in Table 16,

Class 1

This 1s good arable land sultable for
general farming and intensive cultivation, It has
no permanent limitetions, Medium textured Humloc Glei
and Low Humic Glei solls recelving sufficlent molsture
by natural sub-irrigation for crop growth are placed
in this oclass, The acreage of Class 1 is very

1limited and ocours only in the West Kootenay area.

Total
8011 type (Class 1) Aores  Acreage
WEST KOOTENAY AREA )
Claybrick loam 99 N
Pass Creek loam 222 321
Class 2

Class 2 land is falr arable land sultable
for general farming but having some limitation, such
as imperfect drainage in the early season, which
affects root development and crop maturlty. Some types

of the Claybrick and Pass Creek series aﬁe Pated as

Class 2,
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TABLE 16 !

UNIRRIGATED LAND CLASS ACREAGES OF 3MB& DOUKHOBOR
LANDS OF BRITISH COLUMBIAL

) Land Class
Communi ty 1 2 3 5 6 7 8 Total
Grand Forks 492 1151 94 134 1871
North Sheet
Grand Forks 712 1942 110 81 2845
South Sheet
Gilpin 10 414 12 435
Ceesar 22 . 96 40 17 175
Grand Forks Ares 1236 3603 244 244 5327
Champion Creek 4 466 84 366 920
Ooteshenie 30 165 2096 677 1032 4000
Brilliant & Rasp- 31 244 81 625 38 1019
berry - .
Glade 182 400 289 92 963
Shoreacres 21 1 220 85 304 631
Pass Creek 108 53 63 489 1796 81 2590
Krestova 13 89 164 1179 285 355 2085
Koch Siding 32 7 65 17 71 192
Lebahdo 102 58 39 36 79 314
Winlaw 40 17 40 25 30 14 57 223
Claybrick 37 52 212 43 344
Perry Siding 2 26 128 84 24 264
West Kootenay Area 321 311 1169 64 5267 4254 2159 13545
TOTAL 321 311 2405 64 8870 4498 2403 18872

1 Revised from Drewry (18) 1953
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, Acreage
8011 Type (Class 2) Acres Total
WEST KOOTENAY AREA
Claybrick clay loam | 36
Claybrick loamy sand 181
Pass Creek loamy sand gl 311
Class 3

Arable land with limited usefulness be-

cause it becomes too dry for optimum erop growth but

is satisfactory for extensive cultivatlion of cereal

and forage crops. Most of the communities have large

areas of this class of land,

' . Total

So1l Type (Class 3) Acres Acreage
GRAND FORKS AREA
Claypit silt loam 100
Claypit loam, level phase 17
Cleyplt loam, sloping phase
Boundary loam, level phase 30
Boundary locam, sloping phase 1
Carson coarse sandy loam 10
Carson sandy loam 28
Hardy loam, level phase 17
Hardy loam, slopling phase 197
Hardy gravelly loam, sloping phase 23
Hardy gravelly loam, moderately steep 513

phase
Granby sandy loam 17
Granby silt loam
Granby loamy sand ' 12
Gilbbs gravelly loam , 102 ‘
Saline Seepage - 103 1236
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Total
801l type (Class 3) (ocontinued) Acres  Acreage
WEST KOOTENAY AREA
Shoreacres silt loam L1y
Shoreacres fine sandy loam, level 453
phase , ,
Shoreacres fine sandy loam, sloplng 72
phase
Claybrick gravelly sandy loam - 111
Glade gravelly loam, level phase . 38
Glade gravelly loam, sloping phase 72
@Glade loam 9 116%
Class 4

Land that 1s not sulted to regular culti-
vatlion because of excessive droughtiness falls into
Class 4., It may be described as limited arable
sulted only for pasture, In the oase‘of the Doukhobor
lands soils that might have been included here are
included in Class 6.

Class 5

Class 5 land iB non-arable because of
excessive wetness or mme other factor, It is still
capable of producing native forages Two small blocks
of peat soll-occur in the West Kootenay area, ocom-

prising 64 acres of Class 5 land in ell,

Class 6
Land rated as Class 6 is unsultable for

cultivation because of excessive drought, unfavourable
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topogrephy or extreme stoniness., Thls class included
nearly half of the non-arable land which 1s distributed
throughout all the communities, It 1s malnly suited

for grazing or forest productlon,

Total
801l type (Class 6) Acres  Acreage
GRAND FORKS AREA
.Carson loamy sand, level phase 161
Carson loamy sand, windblown phase 62
Danville loamy coarse sand ' 201
Hardy gravelly sandy loam, level phase 17
‘Hardy gravelly sandy loam,kettle phase 27
" Hardy stony loam, undifferentiated 15
Caesar loamy coarse sand 100
Caesar fine sand. 18
Rideau Complex 18
Gibbs gravelly sandy loam, sloping 45
phase
Gibhs gravelly sandy loam, kettle a8
‘phase
Gibbs stony loam, undifferentlated 1280
Bottomland 1 3603

WEST KOOTENAY AREA

Krestova loamy sand 1131
Krestova sand 1329
Krestova coarse sand

9
Champion gravelly sandy loam, non- 893
stony phase
Champlon gravelly sandy loam, stony ‘179
phase _
Claybrick gravelly sandy loam, stony 37
phase
Glade gravelly sandy loam, non-stony . 129
phase : '
Glade gravelly sandy loam, stony 469 5267
phase - 8870
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Clase 7

The non-arable, rough mountalnous, forested
tracts are placedbin this class, It may have inclusions
of barren rock or wasteland that would be in Class &
1f more detalled separations were made, All communi-
tles include large areas of this class, the main use
of Class 7 being for forestry. In the Grand Forkse and
West Kootenay areas there are 244 acres and U254 acres
respectively ﬁéking a total of 4498 acres of Class 7
land on all the Doukhobor land,

Class 8
In thls class are placed non-productive
areas such as steep eroded slopes, rock outerop, sand

dunes and any barren areas.

Total
Soil type (Class &) _ Acres Acreage
GRAND FORKS AREA
Eroded and Dissected land auy oly
WEST KOOTENAY AREA
Dunes 37
Eroded and Dissected land , 2122 2159

2“03

The total acreages, and the respective
percentages, of the land classes of the Grand Forks and
West Kootenay areas and of all the Doukhobor lands are

summarized belove
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TABLE 17
SUMMARY OF ACREAGES AND PERCENTAGES OF LAND
CLASSES WITHOUT IRRIGATION

Grand Forks " West Kootenay All Doukbobor
Land Class o Land

“Total Percent Toval Fercent . Total Percent
Class 1, arable - —— 321 2 321 2
Class 2, arable - v-— 311 2 11 2
Class 3, arable 123 24 1169 9 2405 13
Class 4, non-arable - - - - -
Clase 5, non-arable &a = == 0 64 0
Class 6, non-arable 3603 66 3267 39 8470 47
Class*?, non-argble 24l 5 32 Lligg 23
Class &, non-arable 244k 5 2159 16 2403 13

TOTAL 5327 100 13545 100 18872 100

?rom the summary of land classes in Table
17, 1t will be noted that, for the Grand Forks ares,
1,236 acres or 24 percent‘bf the area has been classed
as sultable for cultivation without irrigation but
that i1t 1s placed in the lowest category, or Class 3.
In the West Kootenay area, the acreage of soil sult-
able for cultivation without irrigation was found to
amount to 1,801 acres or 13 percent of the area. For
the Doukhobor lands ae a ﬁhole, the acreage of arable
solls was found to be 3,037 acres or 17 percent and
that 13 percent of this was placed 1in Class 3.

Reference to Table 17 also shows that the
largest acreage of solls in both the Grand Forke and

West Kootenay areas, a total of 8870 acres or 47 percent
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was placed in Class 6. Soills of this class are thought
to be best sulted to grazing or timber productlon or
a combination of the two.

Land Classification for General Crops with Sprinkler

Irrigation

A further general classification of the

soils was made on the basis of sultability for culti-
vation with sprinkler irrigation (18), In this case,
three classes of soll sultable for irrigation were
used, and the remalning solls cohsldered unsulitable
for cultivation with sprinkler 1rrigation.were all
placed in a fourth class. A brief description of
these ciasses and the acreages of soll included in
each 1s given belows The acreages of each land oclass

are listed by communities in Table 18,

Class 1

This cléés is comprised of g&od land sulfed
to intensive cropping under fleld irrigation and 1n;
cludes the well drained solls of medium texture'having
no limitations for cropping. Areas of this olass
dccur at each community and in most instances water

1s avallable to irrigate them,
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TABLE! 18 -

IRRIGATED LAND CLASS ACREAGES OF tiESaa® DOUKHOBOR
'LANDS OF BRITISH COLUMBIAL

Land Class
Community
1 2 3 Unclassi- Total
' fied
Grand Forks 163 273 186 1249 1871
North Sheet :
Grand Forks 323 628 117 1777 2845
South Sheet
Gilpin 10 18 29 379 436
Caesar _10 12 89 64 175
Grand Forks Area 506 931 421 3469 5327
Champion Creek 95 212 613 920
Qoteshenie 165 1259 827 1750 4000
Brilliant & Rasp- 244 91 3. 681 1019
berry
'‘Glade 117 226 109 511 9634
Shoreacres 241 1 81 308 631
Pass Creek 63 315 2212 2590
Krestovea 177 1057 130 721 2085 .
Koch Siding 39 8 145 192
Lebahdo 94 14 206 314
Winlaw 40 26 13 145 223
Claybrick 29 224 1 90 344
Perry Siding _26 94 9 137 264
West Kootenay Area 1196 3441 1393 7515 13545
TOTAL 1702 4372 1814 10984 18872

1 Revised from Drewry (18) 1953
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: Total
8011 type (Class 1) v Acres Acreage
GRAND FORKS AREA
Claypit silt loam , 100
Claypit loam, level phase 77
Clayplt loam, sloping phase
Boundary loam, level phase 30
Boundayy loam, sloping phase 1
Carson coarse sandy loam 10
Carson sandy loam 28
Hardy loam, level phase 17
Hardy loam, sloping phase 197
Hardy gravelly loam, slopling phase 23
Granby sandy loam 17 '
Granby silt loam _3 506
WEST KOOTENAY AREA
Shoreacres silt loam 4k
Shoreacres fine sandy loam, level L53

phase o
Shoreacres fine sandy loam, sloping 72

phase '
Claybrick loam 99
Claybrick gravelly sandy loam 111
Glade gravelly loam, gently sloplng 38

phase
Glade loam \ 9 1196

1702
Class 2

Land suited to irrigation but having some
limitatlons such as coarse texture or unfavorable
topography is placed in this class. It contalns the
lafgest acfeage of eoll classed as irrigsble, but it
is 11keiy that lack of water and high~development
costs would prevent a considerab}e portion of thils

land from being irrigated, in the near future at least.
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Total

Soil type (Class 2) Acres Acreage

GRAND FORKS AREA

Carson loamy sand, level phase 161

Carson losmy sand, windblown phase 62

Hardy gravelly loam, moderately steep 6513
phase .

Hardy gravelly sandy loam, level 17

. phase

Granby loamy sand 12

Gibbs gravelly sandy loam, 45
sloping phase

Rideau Complex 18

Saline Seepage. 103 931

WEST KOOTENAY AREA |

Krestova loamy sand 1131

Krestova sand 1928

Claybrick loamy sand 181

Glaede gravelly loam, sloping phase 72

Glade gravelly sandy loam, sloping 129 3441
phase ——
4 4372

Class 3

Land in this class 1s poorly sulted to

irrigation except under special clrcumstances where

water may be cheaply available or where the land ls

strateglcally located, Where required, land of this

oclass could be used for homesltes., Limitations ¢to

orop production may consist of hilly topegraphy,

excessive drainage or stoniness,

Total
8oil type (Class 3) - MAores  Acreage
GRAND FORKS AREA"

Danville loamy coarse sand 201
Caesar loamy coarse sand 100
Caesar fine sand 18
Gibbs gravelly loam 102 Il
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Total
801l type (Clase 3) (eontinued) 4 Acres _Acrsage
WEST KOOTENAY AREA ’
Krestova coarse sand N L9
Champion gravelly sandy loam, stony 894
phase 19
' 1814
Unclaasified

Soils that do not require irrigation be-

cause of natural sub-irrigationlgn because of defl-

nite unsuitabllity for cultivation have not been

considered in the olassification with irrigation and

are included in the unclassified category.

« Total
801l type (Unclassified) Acres _ Acreage
GRAND FORKS AREA :
Hardy gravelly sandy loam, kettle phase E
Hardy stony loam, undifferentiated 1549
Gibbs gravelly sandy loam, kettle phase 88
Gibbs stony loam, undifferentiated 1280
Bottomland ; 7
Eroded and Dlssected olly :
Rough Mountainous olL 3469
WEST KOOTENAY AREA
Champion gravelly sandy loam, stony phase 179
Claybrick clay loam 36
Claybrick gravelly sandy loam, stony phase 37'
Pgss creek loam ,
Pass creek loamy sand
Glade gravelly sandy loam, stony phase 2
Peat 6
Dune -
Eroded and Dissected 212
Rough Mountainous 4on -~ 7515

10984
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Soil Rating for General Crops with Sprinkler
Irrigation
A more complete classificatlion or rating

of the solls for oultivation with sprinkler irrigation
was mede using the soll rating method described in
Brief Number 22 of the British Columbla Land Recla-
mation Gommittee>(13); This rating system takes into
consideration such 9611 factors as texture, salinity,
topography, stonlness, erosion and'drainage; Each
factor is evaluated separately and then the evaluations
are multlpiied together to give a final rating. The
final rating is used to group the solls into five main

classes as follows.

Group Descriptlon Rating
1 Very good 100-~71
2 Good 70—20
E Falr
Falr to poor 39—20
5 Doubtful 19-C

- The index ratings and soll groups for the
| soi}e of all the Doukhobor lands are given in Table 19.
Group 1 soils fit well with the descriptidn
given in Brief Number 22 (13). They have textures of
sandy lcam or heavier, a good topography, and very few
stones. |
The Group ztsoiis are rated lower because
of coarse texture or sloping topography.

Shoreacres silt loam 1s rated as Group 3



TABLE 19
RATINGS AND CLASSIFICATION OF SOILS
OF DOUKHOBOR LANDS FOR IRRIGATION

801l type and Phase

Tex- Salin-Topog- Stoni- Ero~ Drain- Rat-

Gibbs stony loam, undifferentiated 8 100

ture 1ty -rephy ness slon age ing 01868

Boundary loam, level 90 ‘100 100 97 95 100 83 1l
Boundary loam, sloplng 90 100 90 97 90 100 71 1
Carson loamy sand, level 35 100 95 100 100 100 33 4
Carson loamy sand, windblown 35 100 75 100 100 100 26 L
Carson coarse sandy loam 70 100 . 100 100 100 100 0 2
Carson sandy loam 70 100 90 100 - 95 100 o] -2
Caesar. loamy coarse sand 35 100 60 100 90 100 19 2
Caesar fine sand . | 100 90 100 90 100 37
Champion gravelly. sandy loam, non-stony 55 100 95 95 95 100 7 a
Champion. gravelly sand, stony BS - 100 95 50 95 100 2
Claybrick loam R 95 100 95 100 95 100 g 1
Claybrick clay loanm 90 100 95: 100 95 .90 73 1l
Claybrick loamy sand 45 100 95 100 95 .100 41 3
Claybrick gravelly sandy loam non-stony 60 100 95 90 95. 100 49 z
Claybrick gravelly sandy loam, stony 60 100 95 50 95 100 27
Claypit. sllt loam 100 100 0 95 100 95 90 81 1
Clayplt loam, level 95 100 100 100 95 95 86 1
Clayplt loam, sloping. 95 100 90 100 9 95 77 1
Danville loamy coarse sand 30 100 100 96 9 100 27 L
Dune 25 100 80 100 50 100 10 5
@Gibbs gravelly loam g5 100 60 90 95 100 Ll 3
Gibbe gravelly sandy loam, sloping =~ ~ © 70 100 70 90 95 100 Lo 3
Gibbs gravelly sandy loam, kettle 55 100 25 90 90 100 11 g

40 90 95 100 27

L9t



TABLE 19 (continued)

Tex- Salln=Topog-~ Stoml=:Ero~ Drain- Rat-

Soll type and Phase fure 1ty raphy ness sion age ing L1268
Glade gravelly loam, level 9 100 95 95 95 100 77 1
Glade gravelly loam, sloping 90 100 &0 90 90 100 53 2
Glade loam 95 100 95 100 95 100 &6 1
Glade gravelly sandy loam, non-stony 65 100 95 35 95 100 56 5
Glade gravelly sandy loam, stony 65 100 95 0 95 100 23 4
‘Granby sandy loam 60 100 100 100 95 100 57 2
@Granby silt loanm Rg 100 95 100 g0 95 17 1
Granby loamy sand 100 100 100 90 80 29 L
Hardy loam, level 95 100 100 100 95 95 86 1
Hardy loam, sloping 95 100 g0 100 90 100 68 2
Hardy gravelly loam, sloping 7 90 100 70 100 90 100 57 2
Hardy gravelly loam, moderately steep 90 100 40 95 9 100 31 m
Hardy gravelly sandy loam, level 60 100 95 95 .95 100 51 3
Hardy gravelly sandy loam, kettle 60 100 25 95 90 100 13 E
Hardy stony loam, undifferentiated 90 100 40 30 95 100 31
Krestova loamy sand 30 100 95 100 95 100 27 4
Krestova sand 25 100 95 100 95 100 23 4
Krestova coarse sand 20 100, 95 100 95 100 18 5
Pass Creek loam - 95 100 95 100 100 9 &1 i
Pass Creek loamy sand 50 100 95 100 100 90 43 z
Rideau Complex 50 100 60 85 90 100 23
Saline Beepage 60 50 80 90 100 75 16 5;
Shoreacres silt loanm 75 100 95 100 a5 80 54 3
Shoreacres fine sandy loam, level 80 100- 95 100 95 100 2 5
-8 100 80 100 95 100 1 =

Shoreacres fine sandy loam, sloping

B 9T
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because of its lmpervious subsoll which restriocts
drainage. Pass Creek loam has been placed in the
third group because of poor drainage due to a high
water table 1n the.éarly'season; Other Group 3 solls
have a coarser texture or are more stony than Group 2

s0ils. |
The very coarse textured solls and the

stony solle fall into Group 4, Pass Creek loamy
sand, the -saline Seepage'soile and the moderately
eteep phase of Hardy gravelly loam are also rated
Group U, o

Group 5 solls have serlous limitations
such ae poor topography, excessive stoniness or poor
drainages Included in Group 5 are the kettle phases,
areas of bottomlands, peat and dunes, Krestova coarse
sand was also placed in Gfoup 5 because of its extreme-
ly coarse texture.

The total acreages, and the respectlve
percentages, of all the soll groups of the Grand Forks
and West Xootenay areas and of all the Doukhobor lands

are summarized below.

_ TABLE 20

SUMMARY OF ACREAGES AND PERCENTAGES SOIL RATINGS FOR
CROPS WITH SPRINKLER IRRIGATION

— AIL Eoukhobor
Grand Forks West Kootenay and

8011 Group Rating Total Percent Total rercent Total Pe
Group 1 . 231 L Lok 3 635 3
Group 2 JngE 5 Z26 5 1081 5
G d, s o s B % W
Group 5 gis 16 - P48 e 1878 o

TOTAL 5327 100. 13545 100 18472 100

1 Includes Eroded and Dlssected, and Rough
Mountainous Lands, Bottomlands and Peat,
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From the foregoing summary it will be
noted that there is an extremely low percentage, 3
percent, of Group 1 or very good soll on all Doukho-
bor lands and likewiseithe percentage of Groups 2 and
3, good to falr, solls 1s low, 15 perceﬁt, on all
Doukhobor lands. A large part of the Group 4 or
falr to poor soll, could be used with sprinkler

irrigation and in the Grand Forks area this consti-

tutes 72 percent.
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