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Summary

The soils of the Fountain Reserves Numbers 1, 1B, 1C, 1D and

9 are classified . A total of seven soils are identified, described

and mapped (Fig . 3) . The soils also are grouped into 5 management

areas (Fig . 4) . Each management area is described and its practical

use is reviewed . Water requirements, fertilizer rates and irrigation

practices are discussed.

The Reserve has a considerable potential for forage production .

Cereal grains also can be grown. A long growing season (120-150 days)

combined with irrigation permits the production of a wide variety of

vegetables . The soils and water control suggest the possible production

of many varieties of seed . Employing irrigation, the main climatic

restriction for temperate crops is alternate freezing and thawing

during the winter months . This weather characteristic makes the

commercial growth of the soft stone fruits very hazardous .

For the present, the best use of the Reserve's arable land is

the production of forage . This produce is marketable by way of the

beef herd, with surpluses being sold on the open market .

The wooded parts of the Reserve provide grazing but the stocking

rate is high. The ranges have been over-grazed and should be rested

and allowed to rejuvenate . This land also is a source of some timber

and large supplies of rails and fence posts.
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A mandatory requirement is a full time trained agriculturist

with irrigation experience who can set in motion more intensified

farming methods . If this expertise is not available among the

Reserve's residents, steps should be taken to provide the necessary

training to one or more likely candidates .

Introduction

This report is the result of a soil survey of the Fountain

Indian Reserves Numbers 1, 1B, 1C, 11) and 91 done by the Soil Survey

Section, Research Station, Canada Department of Agriculture, Vancouver .

The survey was done at the request of the Department of Indian Affairs

and Northern Development, Ottawa.

The principal agricultural activities are forage production on

irrigated soils and the management of a beef herd (104 females in

1973) . Over one-half of the Reserve is non-arable land consisting of

wooded slopes and overgrazed land tending to domination by sagebrush .

Steep slopes adjoining the railroad and highway are actively eroding .

The remainder of the Reserve, approximately 290 acres, is arable and

irrigable .

The objectives of the survey are :

(1) to map the soils and assess their agricultural usefulness ;

1The area surveyed and discussed refers to the Fountain Indian Reserves

Numbers 1, 1B, 1C, 1D and 9 . To avoid cumbersome repetition this group

is referred to in the remainder of this report as the Fountain Indian

Reserve .



(2) to group the soils into soil management areas including

practical management suggestions for each area;

(3) to outline irrigation water and fertilizer requirements ;

(4) to discuss briefly suitable crops.

The population of all the reserves (12) on Fountain Creek,

including the ones covered by this report, is 468 .

Economic assessments are not included in this survey, but the

economic soundness of all suggestions always has been kept in mind.

To achieve the objectives, preliminary discussions were held

with the Reserve Chief and the agricultural advisor. Next, the

soils of the Reserve were systematically mapped and samples collected

for analyses . Finally, the soils were grouped into management areas

and their distribution mapped .

Location and Extent

The Fountain Indian Reserve (Fig . 1) is located on the south

side of the Fraser River approximately 10 miles (by highway) north-

east of Lillooet, British Columbia . Highway No . 12 traverses the

northern part of the Reserve, joining the Trans Canada Highway

between Lytton and Cache Creek .

The Reserve lies within the National Topographical Sheet No . 92

I/12W .

The total land areal is approximately 615 acres ; 290 acres

lAcreages were estimated by aerial photograph measurements .



FIGURE 1 .
FOUNTAIN INDIAN RESERVE
No. 1, IS, 1C,1D and 9.
LOCATION MAP



are arable and about 160 acres under cultivation . The remainder

of the Reserve is wooded or open range land.

Nature of the Landscape

The Reserve consists essentially of two level to very gently

sloping terraces separated and surrounded on three sides by steep

slopes partly wooded, partly grassed. The steep southern bank of

the Fraser River forms the fourth side . Fountain Creek, flowing

into the Fraser River, is found in a steep-sided gully just east

of the Reserve.

The terraces are made up of stratified Fraser fill material,

i.e . alternating layers of silt, sand, gravel and till, usually

with wind deposited (loess) material varying in depth from 4 inches

to 3 feet . An exception to this is the surface of the southern

part of the lower terrace, which is a coalescing alluvial fan

deposited on the terrace .

To the west and southwest of the upper terrace is a long steep

colluvial slope covered principally with Douglas fir and pine grass

vegetation . At the base of this steep slope on the west side of

the Reserve is a colluvial-fluvial fan derived from the steeply

sloping volcanic rock formations about it.

Fig. 2 is a topographical cross section (from southeast to

northwest) across the Reserve .
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Climate

Annual precipitation 14 inches

May through September precipitation 5 inches

Mean annual temperature 50oF

Frost-free period 120-150 days

Growing degree days (above 42oF) 3500

Snowfall 27.2 inches

The Reserve is located in a region with a moderate temperate

climate (2) . The winters are not extreme but the temperatures drop

below freezing consistently . Ordinarily, there is not much winter

snow, and occasionally, strong winds cause erosion. The summers,

especially in the valleys, can be extremely hot and dry with daily

temperatures exceeding 100oF. The annual rainfall, as indicated

above, is low with only 5 inches falling during the May to September

period .

The Reserve is subject to alternate freezing and thawing in

the winter months, making it difficult to propagate certain fruit

trees .

Vegetation and Crops

The native vegetation found on the wooded parts of the Reserve

is predominantly Douglas fir and pine grass . The steeply sloping

banks of the River which are eroding, grow sagebrush, some grasses

and a few scattered Ponderosa pine .
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Thr! cultivated part of the Reserve is seeded almost excJ u:;iv( ; I y

to alfalfa . However, patches of orchard grass mingled with alfalfa

are common .

At the time of the survey only alfalfa was grown . This con-

centration on one crop is typical of the surrounding district where

irrigation is practised. Actually, the soils, climate and availabil-

ity of irrigation water suggest that a wide range of crops could be

produced. These include red and alsike clovers, orchard and brome

grasses, all of which can be grown separately or in combinations .

The frost-free period is sufficient to produce wheat, oats and barley

for livestock feed or grain . All cool season vegetables should

produce well, providing enough irrigation water is supplied . The

production of various kinds of registered seed should be possible if

the necessary expertise is available .

Considering fruit trees, it is doubtful if the temperate zone

stone fruits can survive the alternate freezing and thawing en-

countered during the winter months. A few grape vines are being

tried . Crops such as sweet corn, melons, strawberries, cucumbers

and several others have been grown successfully in the area. A

lack of nearby markets is a problem in producing fresh fruits and

vegetables . The high cost of specialized labor also is a

difficulty .
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Irri4ation Water

Fountain Creek is the source of most of the irrigation water

used on the Fountain Reserve . Water is diverted from Fountain Creek

just south of the Reserve and piped to the irrigated area. The

difference in height creates a head of water o{ approximately 400

feet which operates the sprinkler system .

The flow of water is rated "D" by the British Columbia Department

of Agriculture (3), but the supply is ample for the present needs of

the Reserve . Analyses of the irrigation water is contained in Table 1 .

It has medium salinity but with proper application and management it

should not cause salinity problems . One exception is Management Area A,

where the surface layer is calcareous . However, the soils of this Area

are fairly well drained, which minimizes the problem.

In this report water in the soil (see Management Areas) is

expressed as inches of water per foot of soil . The total amount of

water available to plants is known as the Available Water Storage

Capacity (A.W .S .C .) (1) . Technically, it is the difference in soil

moisture content between Field Capacity and the permanent Wilting Point .

Water is not uniformly available to plants over the entire range

of the A.W.S .C . For example, the first 35 percent of the range may

be readily available to a given crop and then become increasingly

difficult to take from the soil over the remaining 65 percent of the

range. In this report it is assumed that 50 percent of the A.W.S.C .

is readily available to plants .
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Whmn the A.W .S .C . has not been determined for a certain soil,

it is possible to estimate it from soil textures and the depths of

the layers making up the plant root zone .

The irrigation requirement for the region is considered to be

approximately 33 inches of water based on alfalfa and a 150 day

growing season . An evapo-transpiration rate of 0.25 inches per

day is assumed (1) .

Soils of the Reserve

Fig . 3 is a soils map showing the different soils of the Reserve,

their location, material, topography and classification . Table 2

gives the analyses of the cultivable soils.

The following is a brief description of the arable soils in

alphabetical order of their names.

Soils of the Arable Areas

Adolph silt loam and silty clay (Ad) - Carbonated Rego Brown

Chernozem.

These soils occur on

developed in alluvial fan

The Adolph soils are

the southern part of the lower terrace. They

material on gently undulating topography.

calcareous to the surface with a silt loam

to silty clay texture in the upper 3 feet, overlying sandy loam to

loamy sand materials and gravel . These soils are well drained .

The Adolph soils are the most fertile of the Reserve's soils .

Also these soils have no physical impediments to cultivation .
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A description of a typical soil profile in this unit is as follows:

Depth
Horizon inches

Apk 0-6 Light brownish gray (l0YR 6/2 d), dark grayish

brown (l0YR 4/2 m) ; silty clay ; moderate, fine,

platy structure ; slightly hard ; abundant fine

roots ; gradual smooth boundary ; weakly

calcareous ; pH 7.6 .

Ck 6-42 Dark grayish brown (l0YR 4/2 m) ; silty clay;

massive, breaking into moderate, medium to

coarse, subangular blockly structure ; hard ;

plentiful fine roots in the upper layer ; abrupt,

smooth boundary; moderately calcareous ; pH 7.8 .

II Ck 42-54 Dark brown (l0YR 4/3 m) ; sandy loam ; massive

breaking into single grain ; abrupt, smooth

boundary ; moderately calcareous ; pH 7.8 .

Ck2 54+ A mixture of gravels and cobbles forming about

80% in a coarse sandy matrix; loose ; carbonates

accumulate particularly on the underside of

stones.

Chilhil stony sandy loam (Ch) .- Orthic Dark Brown Chernozem .

The Chilhil soils occur on a gently to moderately sloping colluvial-

fluvial fan located west of the Adolph soils . They are well drained

with a stony sandy loam texture. Lime accumulates at 20-24 inches from

the surface .
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The fertility of these soils is somewhat lower than the Adolph soLlz3 .

Stones would be troublesome in root crop production and hazardous to some

types of farm machinery .

A soil profile of the Chilhil cultivated soils is described as

follows :

Depth
Horizon inches

Ap 0-6 Dark grayish brown to dark brown (l0YR 4/2 -3d),

very dark grayish brown to dark grayish brown

(l0YR 3-4/2 m) ; sandy loam; moderate, coarse,

subangular blocky and granular ; slightly hard ;

plentiful fine roots ; round and angular stones

30%; abrupt, smooth boundary ; pH 6.9 .

Bm 6-20 Light olive brown (2 .5Y 5/4 d), dark yellowish

brown (l0YR 4/4 m) ; loam ; moderate, medium to

coarse, subangular blocky structure ; slightly

hard; plentiful fine roots in the upper part,

becoming few with depth; round and angular stones

about 50-70% ; abrupt, smooth boundary ; pH 7.1 .

Ck 20+ Light yellowish brown to pale yellow (2 .5Y

6-7/4 d), olive brown to light olive brown

(2 .5Y 4-5/4 m) ; sandy loam ; moderate, medium

to coarse subangular blocky structure ; hard ;

very few fine roots ; round and angular stones

50-70%; moderately calcareous ; pH 7.7 .
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Fountain sandy loam (Fo) - Orthic Brown Chernozem

The Fountain soils occur on the north part of the gently un-

dulating lower terrace. They were developed on stratified terrace

material usually capped with a layer of loess . The texture is a

sandy loam with a depth of approximately 3 feet overlying gravel and

coarse sand . In local spots the gravel is found 1 foot below the

surface . These soils are well to rapidly drained .

The fertility of the Fountain soils is approximately the same as

Chilhil soils . Localized stony areas are a detriment to cultivation .

A soil profile of a virgin soil of the Fountain soils is

described as follows :

Depth
Horizon inches

Ah 0-6 Grayish brown (l0YR 5/2 d), very dark grayish

brown (l0YR 3/2 m) ; sandy loam ; weak, fine,

platy structure, weak, coarse, macro columnar

structure ; soft ; plentiful fine roots ; abrupt

smooth boundary ; pH 6.9.

Bm 6-23 Brown to dark brown (l0YR 4.5-5/3 d), dark brown

(7-5YR 3/2 m) ; sandy loam ; weak, coarse, macro

columnar structure, breaking into subangular

blocky ; soft to slightly hard ; few fine to

coarse roots; gradual smooth boundary; pH 7.5 .

Ck 23-37 Brown to pale brown (l0YR 5-6/3 d), dark brown

to brown (l0YR 3-4/3 m) ; sandy loam, weak, medium
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to coarse, subangular blocky structure ;

slightly hard ; very few fine roots; abrupt

smooth boundary ; moderately calcareous; pH 7 .7.

II Ck 37+ A mixture of gravels and cobbles forming about

80% in a coarse sandy matrix; loose, carbonates

accumulate particularly on the underside of the

stones .

Kwotlenemo sandy loam (Kw) - Orthic Dark Brown Chernozem .

The Kwotlenemo soils are very similar to the Fountain soils except

that the color of the Ah horizon (l0YR 4/2 d) is darker .

Soils of the Non-Arable Areas

Community complex (Co) - Degraded Eutric Brunisol and Orthic Regosol .

This is a group of medium to coarse textured soils developed on

steep to very steep colluvial material under open

tend to be stony and drainage usually is rapid .

The steep topography precludes cultivation but

light grazing and selective logging is recommended .

soil management for

Cavanagh complex (Cv) - Degraded Eutric Brunisol, Orthic Dark

Brown Chernozem, and Lithic Orthic Brown Chernozem.

This group of soils was developed on steep to very steep slopes

of eroded terrace fill material under a mixture of open forest and

grass type vegetation. Textures are quite variable because of the

varying strata of the fill material . Soil management should correspond

to the Community complex .

forest cover. They
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Lillooet complex (Li) - Orthic Regosols and Rego Brown Chernozem .

These are the soils associated with the very steep slopes of the

Fraser River Bank . The parent material is the eroded terrace fill

material . Textures are quite variable . The vegetative cover is sparse

sagebrush, bunch grass and some Pondersa pines. Active erosion requires

remedial treatment. These soils have no agricultural or forestry uses .

Management Areas

A soil management area is a portion of soil surveyed land having

approximately similar soil conditions, topography and climate that

can be managed as a unit . It emphasizes soil utilization and problems

rather than classification. It has been developed to assist the land

manager to understand the surveyed area. Management areas are derived

from soil survey maps.

In this report management areas are designated by capital letters

which correspond to the map symbols in the management area map (Fig.

Tables 3 and 4 summarize the practical data for the soils and the

management area descriptions respectively .

Management Area A (110 acres)

This Area is made up of the upper two-thirds of the lower

terrace (Fig. 4) which is composed of alluvial material . The

topography is level to gently rolling.

4) .
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Tho soils are calcareous,deep, silt loams to silty clays .

Chemical analyses indicate a satisfactory supply of organic matter

and nii,rogen contents . With the proper management this Area can be

regarded as reasonably fertile .

The available water storage capacity of these soils is approxi-

mately 2.5 inches per foot or 7.5 inches for a 3 foot rooting zone .

About 3.7 inches is readily usable by plants, therefore, the soil

requires 5 inches of water every 14 days - the efficiency of the

sprinkler system is included . If a shorter interval is required 3.5

inches can be applied every 10 days . Over-irrigation should be

avoided .

Fertilizer is required to obtain maximum crop yields . Relatively

high rates of phosphorus fertilizer are necessary because of the

calcareous nature of the soils . The recommended amount of fertilizer

is 20 lbs. of N. and 110 lbs . of P205 per acre per year . Boron defi-

ciences have appeared in the region so 15 lbs . of boron per acre

should be applied periodically along with the nitrogen and phosphorus .

If grasses or cereals are planted the requirements for nitrogen will

be increased substantially . One-half the fertilizer should be

applied immediately after the spring run-off and the remainder after

the first cutting of the prevailing crops . There is no reason why

other crops cannot be grown if a market is available . Potatoes should

not be grown here because of the calcareous nature of the soil .

which encourages potato scab .
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M,zrtagvm(:nt Area li (135 acr(~r;)

Managem(:nt Area B is approximatc7 y the lower third of tki~~

lower terrace and all of the upper terrace . The topography i ; level

to gently undulating . Drainage is well to rapid .

The soil is fairly fertile and ranges from sandy loam to loamy

d in texture .

in some places .

They overlie gravel which is close to the surface

The available water storage capacity of these soils is 1.35 inches

per foot or 4 inches for a 3 foot rooting depth . About 2 inches of

this water is readily available to plants, therefore, the soil requires

approximately 3 inches of water every 8.5 days . This application

rate takes the efficiency of the irrigation sprinkler system into

consideration (1) .

Fertilizer applications for alfalfa should be 25 lbs. N and

100 lbs. of phosphorus per acre per year, plus 15 lbs . of boron

applied periodically . The substitution of grasses or a mixture of

grasses and clover requires an increase in the nitrogen applied.

One-half the fertilizer should be applied immediately after the

spring run-off and the remaining half after the first cutting of

the prevailing crop . Cereals or vegetables require a different

fertilizer regime which can be supplied by the agricultural adviser.

Land and soil disturbances along the north side of the lower

terrace or the east side of the upper terrace must be avoided . The

materials which make up the terraces are subject to landslides along
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the st(~~ep surfaces which face the Fraser River and Fountain Creek .

The same range of crops as suggested for Area A can be grown .

However, this area exhibits some stoniness in scattered spots which

could be troublesome to certain types of farm machinery and root

crop production .

Management Area C (45 acres)

Management Area C occurs on the west central part of the

Reserve . The land is gently sloping, colluvial-alluvial fan material .

The soils are stony sandy loams reasonably fertile and well

drained .

The available water storage capacity is 1.5 inches per foot or

4.5 inches per 3 feet . The recommended water application is 3 inches

every 7 days .

Fertilizer recommendations are the same as for Areas A and B.

Cropping is the same as for Areas A and B except that stones

are a greater hazard to machinery . With irrigation the Area should

produce two cuttings of forage yielding 5-6 tons per acre per year .

The relatively long growing season permits cereal production for

both forage and grain .

Management Area D (225 acres)

Management Area D consists of the steep to very steep slopes

mainly covered with Douglas fir and pine grass . A small proportion

is open rangeland with sagebrush and bluebunch wheat grass

vegetation .
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The soils are of variable textures over Fraser fill materials

(alternating layers of silt, sand, gravel, till and colluvium), and

colluvium and talus overlying volcanic rock formations .

The Area is non-arable and is useful for light grazing . Some

selective logging is possible . Selected acreages can be improved

by seeding crested wheat grass where ground cover is so sparse that

erosion is taking place . Otherwise, maximum tree cover should be

maintained to retain soil stability.

Management Area E (105 acres)

This unit consists mainly of the very steep slopes above the

British Columbia Railway . Active erosion is taking place and some

stabilizing remedies should be started. Seeding with crested wheat

grass could be tried along with some drought resistant shrubs. The

Area has no agricultural value .
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Table l . Fountain Indian Reserve : Irrigation Water Analysis

at the Source and at the Field Mainline

Source Water Irrigation Water
Fountain Lake Field Mainline

milli equivalents per liter

Ca 1.55 2.50

Mg o .65 o .87
K 0.02 0.02

Na o.54 0.51

Co3 0 0

HCO3
2 .26 2 .16

Cl 0 0 .02
so4 0 1 .29

Conductivity medium
mmhos/cm @ 25oC 0.252 0.387 salinity

(3)
pH 8.3 8.3

Note : Analyses procedures are those commonly used in the

laboratory of the Soil Survey Section, Research

Station, Canada Department of Agriculture, Vancouver .



Table 2 . Fountain Indian Reserve : Analyses for the

Adolph, Chilhil and Fountain Soil Series

Mechanical Composition
(Percentage of total weight)

Depth
Horizon Inches Sand Silt Clay Fine Clay Texture

Adolph Soil Series

Some Chemical Analyses

pH Conductivity Organic
(CaCl2) mmhos/cm Matter ~ ~~i :ro`e_ .

Apk
Ck
II C

0-6
6-42
42+

4
8

62

55
50
31

41
42
7

10
8
.8

silty clay
silty clay
sandy loam

7 .6
7 .8
7.8

0 .72
o .46
0.52

2 .21
1 .61
1 .07

0 .1=
0 . ;8

Chilhil Soil Series

Ap o-6 53 35 12 3 sandy loam 6 .9 o.46 5 .06 `.2:
Bm 6-20 44 4o 16 6 loam 7.0 0.37 0.57 0 .09
Ck 20+ 54 33 13 6 sandy loam 7 .7 o.47 o .67 0.05

Fountain Soil Series

Ah o-6 56 38 6 o .41 sandy loam 6 .9 0 .31 3 .50 0 .17
Bm 6-23 57 35 8 0 .69 sandy loam 7.5 0 .32 1 .61 0 .00,
Ck 23-37 53 33 14 o .67 sandy loam 7.7 2.95 1 .21 0 .^ .7



Table 3 . Fountain Indian Reserve : Summary of the

Practical Data for the Four Arable Soils

of the Reserve

Soil

Series Texture Drainage Reaction Topography

Adolph silt loam well drained mildly alkaline gently undulating and
and silty undulating
clay

Chilhil sandy well drained neutral to gently and moder-
loam mildly alkaline ately sloping

Fountain sandy well drained neutral to gently undulating
loam to rapidly mildly alkaline and undulating

drained

Kwotlenemo sandy well drained neutral to gently undulating
loam to rapidly mildly alkaline and undulating

drained
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Table 4 . Fountain Indian Reserve : Summary of the

Soil Management Area Descriptions

Soil Series Erosion
Names and Textures Susceptibility

Management Area A

Adolph Very slight under normal
Silt loam and management . Could be sub-
Silty Clay ject to gully erosion if

strong runoff off the
hilly area to the south
arises.

Management Area B

Fountain Sandy Susceptible to erosion
loam and Kwotlen- along the very steep
emo Sandy loam slopes of Fraser River

and Fountain Creek.

Management Area C

Chilhil Sandy Slight under normal
loam management condition .

Could be subject to
gully erosion as a
result of runoff.

Management Area D

Community and Susceptible to erosion
Cavanagh Complexes . upon removal of
Variable textures . vegetation .

Management Area E

Lillooet Complex . Susceptible to severe Unsuitable
Variable textures . erosion .

Fertility
Status

Cultivation
Suitability

Moderate Very good

Moderate Very good .
to High Slight

stoniness
hazard in a
few small spots .

Moderate Good. Some
to High stoniness,

hazard to
machinery.

Unsuitable
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Glossary

alkaline soil - Any soil that has a pH greater than 7.0 . See also -

reaction, soil .

alluvial fan - A fan-shaped deposit of alluvium laid down by a stream

where it emerges from an upland into a less steeply sloping

terrain .

alluvium - Material such as clay, silt, sand, and gravel deposited by

modern rivers and streams.

available water storage capacity - The range in soil water between field

capacity and permanent wilting point . Units : percentage of

oven dry weight of soil, inches of water per foot of soil or

per effective rooting depth.

calcareous soil - Soil containing sufficient calcium carbonate, often

with magnesium carbonate, to effervesce visibly when treated

with cold O.1N hydrochloric acid.

colluvium - A heterogeneous mixture of material that as a result of

gravitational action has moved down a slope and settled at

its base .

drainage soil - Classes used on Soil Map are as follows :

1) Rapidly drained - The soil moisture content seldom

exceeds field capacity in any horizon except immediately

after water additions.

2) Well drained - The soil moisture content does not normally

exceed field capacity in any horizon (except possibly

the C) for a significant part of the year.
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3) Moderately well drained - The soil moisture in excess

of field capacity remains for a small but significant

" period of the year .

4) Imperfectly drained - The soil moisture in excess of

field capacity remains in subsurface horizons for

moderately long periods during the year .

5) Poorly drained - The soil moisture in excess of field

capacity remains in all horizons for a large part of the

year .

6) Very poorly drained - Free water remains at or within

12 inches of the surface most of the year .

dunes - Wind-built ridges and hills of sand formed in the same manner

as snowdrifts .

evapotranspiration - Water transpired by plants, built into plant

tissue, and evaporated from the soil surface .

field capacity - Soil water content retained by the soil following an

irrigation or heavy rain, after downward movement of water has

materially decreased . It is the upper limit of soil water

available for plant use .

flood irrigation - Application of water by flooding to soil for the

purpose of supplying the moisture essential for plant growth.

frost-free period - Average number of days between last spring frost

and first fall frost, based on 32oF.
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i;iaci of I uviaJ . depo ;i i,s - Material moved by glaci(:rs and subsc:quentl,y

sorted and deposited by streams flowing from the melted ice .

growing degree days (also, degree-days, above 42°F) - The number of

degrees above 42 accumulated for all days during the

growing season . This expresses the length and warmth of the

growing season in a single figure .

growing season - The dates in spring and fall corresponding to a mean

temperature of 42oF are used as the start and end of the

growing season .

irrigation interval - The number of days between the start of an

irrigation at any one spot and the start of the next

irrigation at the same spot .

irrigation requirement - The amount of water required by a crop in

addition to the annual rainfall .

lacustrine deposit - Material deposited in lake water and later exposed

either by lowering the water level or by uplifting of the

land. These sediments range in texture from sands to clays .

leaching - The process of removing soluble material from the soil by

passage of water through the soil .

outwash - Sediments washed out by flowing water beyond the glacier and

laid down as stratified drift in thin forset beds . The

particle size may vary from boulders to silt .

permanent wilting point - The water content of the soil when plants

growing in it are wilted to the point where they will not

recover when placed in the dark for 12 hours in an atmosphere



of 100% relative humidity . It occurs at about 15 bars of

soil moisture tension.

permeability, soil (1) - The ease with which gases, liquids or plant

roots penetrate or pass through a bulk mass of soil or a

layer of soil . In the absence of precise measurements, soils

may be placed into relative permeability classes through

studies of structure, texture, porosity and cracking in the

soil profile in relation to local use experience . The

relative classes presented in this report are estimated and

are as follows :

Possible rates in inches per hour

Slow less than 0.20

Moderate 0.20 to 5.00

Rapid over 5.00

pH - The negative logarithm of the hydrogen-ion activity of a soil . The

degree of acidity or alkalinity of a soil as determined by

means of a glass, quinhydrone, or other suitable electrode

or indicator at a specified moisture content or soil-water

ratio, and expressed in terms of the pH scale .

plow layer - Ap - A layer of soil disturbed by man's activities, that is,

by cultivation or pasturing or both .

reaction, soil - The degree of acidity or alkalinity of a soil, usually

expressed as a pH value . Descriptive terms, commonly

associated with certain ranges in pH (H20) are : Moderately

acid, 5.6 - 6.0 ; slightly acid, 6.1 - 6.5 ; neutral, 6.6 - 7.3 ;
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slightly alkaline, 7.4 - 7.8 ; moderately alkalinr~, 7.9 - 8.4 .

root zone - That part of the soil occupied by plant roots .

saline soil - A nonalkali soil that contains enough soluble salts to

interfere with the growth of most crop plants . The

conductivity of the saturation extract is greater than 4

mmhos/cm, the exchangeable-sodium percentage is less than 15,

and the pH is usually less than 8.5 .

soil - (i) The unconsolidated material on the immediate surface of the

earth that serves as a natural medium for the growth of land

plants .

(ii) The naturally occuring unconsolidated material on the

surface of the earth that has been influenced by parent

material, climate, macro- and microorganisms, and topography,

all acting over a period of time to produce soil that may

differ from the material from which it was derived in many

physical, chemical, mineralogical, biological, and

morphological properties.

soil classification - The systematic arrangement of soils into groups

or categories on the basis of their characteristics . Broad

groupings are made on the basis of general characteristics and

subdivisions on the basis of more detailed differencesin

specific properties .

soil horizon - A layer of soil, approximately parallel to the soil surface,

with distinct characteristics produced by soil forming

processes.
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soil profile - A vertical section of the soil through all its horizons

and extending into the parent material .

soil series - This is the basic unit of soil classification, and consists

of soils that are essentially alike in all major profile

characteristics except the texture of the surface.

sprinkler irrigation system - For design purposes, this includes all

equipment required to apply water to the design area from

the source of water supplying the system to the revolving

sprinklers, nozzles or perforated pipe .

stocking rate - The number of acres needed to graze a 1000-pound cow for

one month (AUM) . They are determined by calculating the

amount of available forage, allowing for a 45 percent carryover

to avoid damage to the range . About 660 pounds of available

forage is needed per AUM.

stoniness - The classes of stoniness are defined as follows :

1) Slightly stony land - There are some stones, but they offer

only slight to no hindrance to cultivation .

2) Moderately stony land - There are enough stones to cause

some interference with cultivation .

3) Very stony land - There are enough stones to constitute

a serious handicap to cultivation and some clearing is

required .

4) Exceedingly stony land - There are enough stones to prevent

cultivation until considerable clearing is done .



5) Exccssivc;l_y stony land - This land is too stony to

permit any cultivation (boulder or stone pavement) .

texture, soil - The percentages of sand (S), silt (Si), and clay (C)

in a soil determine its texture. Size groups from 2 mm to

0.05 mm in diameter are called sand, those from 0.05 to

0.002 mm are called silt, and those less than 0.002 mm in

diameter are called clay.
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topography - definition of classes used on Soil Map (Fig . 3) :

Simple topography

Single slopes

(regular surface)

Complex topography

Multiple slopes

(irregular surface)

Slope

A depressional to level a nearly level 0 to 0 .5

B very gently sloping b gently undulating 0 .5+ to 2

C gently sloping c undulating 2+ to 5

D moderately sloping d gently rolling 5+ to 9

E strongly sloping e moderately rolling 9+ to 15

F steeply sloping f strongly rolling 15+ to 30

G very steeply sloping g hilly 30+ to 60

H extremely sloping h very hilly over 60

topsoil - The layer of soil moved in cultivation .

wilting point - See permanent wilting point .
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Figure 4
Fountain Indian Reserve

Management Area Map
For Discussion of Management Units Refer to Report

0 Scale 1M


