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PREFACE

Solls of Southeast Vancouver island, Duncan - Nanalmo Area was Inltlated through spectal

Treasury Board tunding and admintstered by the Minlstry of Agrlculture and Food,
Resource Mappling Branch, Minlstry of Eav!ronment provided supervision, correlatlon, laboratory and
cartographic services. The objectlves Tnciuded mapping solls and agrliculture capabllity at a

scale of 1:20 000 for reglonal and municlpal planning, Agriculture Land Reserve flne tuning,
corrtldor developmant and resource planning, assessment and managemont,

Surveys and

This report contalns detalled Informatlon on the so!l resources of part of southeastern
Vancouver Island and descrlbes the results of a detalled soll survey of the coastal plaln from
Nanoose Bay to Shawnigan Lake, The report alsc contalns a general description of the arsa with

Tnformation on hlstory and prasent land use, geoclogy, surfictal deposlts, c¢ilmate and native
vegetatlon,

The hlgh prlority given by the Agrliculturat Land Commisslon and the Minlstry of Agriculture
and Food provided strong Impetus tor the project,



SUMMARY

Thirty-seven Tndividual solls are ldentifled in the map area. in addition, twenty=-two phases

and/or varilants of these soils were establisheds Soll names taken from the orliginal scll survey
(Day, 1959) were used where applicable.

The solls found within the map area are mainly classified in +the Brunisolic Selt Order
although soils of the Podzolilc Order are also common where wetter mofsture regimes occur. The
area !s considered a Brunisolic to Podzolic sol! +ransition zone. Sclls of the Organlc,
Regosollc, Gleysollc, and to very minor extent, Luvisofic orders also occurs

The map area consists of about 76 500 ha. Of this total, bedrock occuples 2730 ha, miscel-
laneous land +ypes occupy 7590 ha and varlous water bodles encompass 1900 ha.
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HOW TO USE THE SOIL MAPS AND REPORT

Soll descriptions including general comments, landscape cross-sectional dlagrams, landscape
characteristics, photographs, typical profiles, and soll characteristics form the major part of
+hts report. The map legend relates these sofls to *the maps whlch are publlished separately.

The mapping Is at a detalled level of Intensity (survey intensity leve!l 2) and Is intended to
gulde planners and land users tn making decislons at the level of Individual land parcels and farm
units. For dotalled projects on any glven site, more intensive field studles would be needed.

General Informatlion azbout the study area and l+s environmental characteristics Is provided In
Chapter 1, “Genaral Description of the Area".

Chapter 2 explalns the procedurss used In collecting the Information used to complle the
report and maps.

Chapter 3 provides guidelines used for the soll descriptions glven In Chapter 4.
Chapter 4 contalns the descriptfons of solls identified In the stydy area.

Detafled sol} proflle descriptions for the map area stored in the British
Columbla Sol! Information System (BCSES) and sof] and agriculture capabliity maps
are avallable from:

MAPS-B.C.

Mintstry of Environment
Par]iament Bufldings
Victorla, British Columbia
Y38y 1X4



INTRODUCT ION

The initial soll survey of the east coast of Vancouver Island was completed In 1959 (Day,
1959). A reconnalssance biophysical soll survey for all of Vancouver Isiand, begun in the mid-
1970's, dld not resurvey the coastal plaln, but rather incorporated the earlier Information.
These small scale surveys, while valuable for broad scale planning, were not designed to meet
present day requirements for sofving compiex land use problems. Some of these requirements are:
(1} accurate agricultural capablilty ratings for updating or fine tuning the Agricufture Land
Reserves; (11) municipal and reglonal district planning; (i1]) detalled technical soll informa-

tion for the Ministries of Agriculfure and Food, Environment, Munlclpal Affairs, and the British
Columbla Assessment Authority.

To meet these needs a survey of te Duncen-Nanalmo area at a scale of 1:20 000 wes Initiated.
Field work for the project was conducted during the summers of 1980, 1981, by a team of solil
surveyors. Land classification was carried out In accordance with the Terralin Classiflcation
System (EsL.U.Ce Secretarlat, 1976}, Canadlan System of Sofl Classification, 1978, and provision~
al edition of Land Capabiiity Classification for Agriculture In British Columbla, 1983, Further
detalls of methodoiogy are discussed In Chapter 2.

Solts of Duncan - Nanaimo Map Area includes the coastal plaln as well as Isolated hills end
lower slopes of adJacent mountains. The map area encompasses 76,500 ha and is bounded by Georgla

Stralt on the east, and the steep mountainous terraln of the Vancouver Island Mountalns on the
west (Flgure 1.2).

Preliminary soil and agriculture capabi!ity maps (scale 1:15 840) were produced at the end of
each fleld season. Final soll and agricultural capabiiity maps are available at a scale of
1:20 000. Fleld Informatlon was collacted on standardized scll description forms, as outlined In
Describing Ecosystems In the Fleid (Resource Analysis Branch, 19807. This Information, along with
laboratory analyses are entered in the British Columbia Soifl information System (BCSiS).

The report Is divided into four chapters. Chapter One contains general information relevant
to the area and describes brlefly the geclogy, parent materials, c)Imate, and vegetation of the
surveyed area. Chapter Two provides Informaticn on soll classlfication, fleld procedures and soll
|legend development. Chapter Three provides the guideiines and parameters used for describlng the
Individual solls while Chapter Four presents the descriptions of the Individual solls.



CHAPTER ONE
GENERAL DESCRIPTION OF THE AREA

1«1 LOCATION

The map area conslsts of approxlmatety 76 500 ha along +he southeastern coast of Vancouver
Istand (Figure 1.1). From the southern end of Shawnigan Lake (49° 3%'N) to Nanocose Harbour
(49° 15'N), the study area extends approximately 60 km with a variable width of 2 to 10 km. The
area consists of part of the Nanalmo lowlands and is bounded on the west by Vancouver Island
Mountains and on the east by the Strait of Georgla.

i
l
{
i
{
Prénce-George 3.
~
BRITISH 'F\_' ALBERTA
- COLUMBIA T
S "\
2 Stu_ciy Area N
— n—— N
@ ~
1
Vancouver \\
O hI.:_._ — — — e b — e &5 —— > —
SN Victoria U.S.A
¥

Figure 1.1 Location of the map area.

1.2 HISTORY AND PRESENT LAND USE

Nonaboriginal settlement In the survey area began during the mid-1800's. The main center
developed at Nanaimo which fs presently the largest clity on Vancouver I[siand north of Victoria.
|+ was establlished by the Hudson's Bay Company In 1851 to allow exploitation of the local coal
resources and becane a major center of coat production durfng the fate 19th and early 20th
centur les. Expansion of the Industry continued between 190! and 1921, with operations at
Ladysmithe Several small settlements in the Nanaimo area were cocal mining centers:  East
We!lington, South Wellington, Extension and Cassldy (Howatson, 1979). Peak coal production was
reached in 1922, with the industry declining during the 1930's and most mines ceasing production
by the early 1950's. The Duncan arce near Cowlchan Bay was settled in the 1860's and developed as
an agricultural center. The discavery of copper and zinc deposits on nearby M. Sicker led to
active minfng (1897~1907), Including construction of a narrow gauge rallroad to a smelter at
Crofton on Osborn Bay. ‘

The forest industry began at Chemalnus in 1862 and was further expanded by the construction
of the Esquimatt and Nanaimo (E & N) Rafiroad in 1886. Virtually all of the study area has been
logged at ieast once, and small scale timber harvesting from second growth forests 1s occurring on



privately-owned lands. The large forest industry faclilitles at Nanaimo, Chemainus and Cowlichan
Bay receive thelr current timber supplles from elsewhere on the coast.

Present-day agricultural activities are dominated by |ivestock and dairy productions As a
result, the largest proportion of agricuttural land is used for pasture and forage crops. The
targest concentration of dalry farms is In *he area from Mill Bay to just north of Duncan.
Vegetables and smail frults for local sale are grown on the floodplain of the Chemainus River and
on the Cowlchan Rlver delta.

The map area Includes most of the Cowlchan Valley Regional District and part of the Regional
District of Naneimo. The estimated population is 115,000, of which over half live in the Manaimo
area. The area s servliced with a good network of paved roads and streets. Scheduled ferry
service to the malntand and the Gulf fIslands Is avallable from Nanaimo. The Nanalmo Municipal
Airport provides alr travel facilities.

1.3 PHYS{OGRAPHY

The study area lies within the Nanalmo Lowland (Figure 1.2}, 2 narrow coastal plaln bounded
by the Georgla Depression to the east and the Vancouver {sland Ranges to the west (Ho!lland, 1978).
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Plate 1.1 Physiography of the map area.



The Lowland is characterized by a serfes of generally low, northwest trending bedrock rldges, with
narrow intervening valiteys created by differential erosion of softer rock types. This pattern Is
particutarly evident in the areas sast of Highway | between Nanaimo and Ladysmiths The Lawland is
mostly overlaln by varlous kinds of unconsolidated gaologic deposits. Fine marine sediment covers
large areas below 100 m asl, particutarly in the Duncan area. Morainal deposits (glaclal +1i 0D
form the main materfal on the unduiating and relifng iandscapes above 100 m while gravelly
fluvlal, fluvioglacial and merine depasits are common atong rivers, streams and seaward slopes.
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Figure 1.2 Physlography.



Most of the map area {les below 150 m asl. Notable high points are the Woodley Ranges (217

m) east of Ladysmith, Mr. Richards (311 m), Maple Muuntain (488 m), Mt. Tzuhalem (488 m) and
Cobble HIV) (305 m) n the Duncan area.

The principal rlvers dralning the map area are the Cowichan, Chemalnus and Napalmo Rivers,
all of which have extenslve floodplains, deltas and estuarles along thelr lower reaches.

1.4 GEOLOGY

The study area falls almost exclusively within the Nanaimo Lowland (Holland, 1978) physio-
graphic area. The Nanaimc Lowlands are largely underialn by Upper Cretaceous sedimentary rocks of
the Nanaimo Group and differential erosion has resulted in the present day ridge and swale topo-
graphy. The ridges are underiain by hard sendstone and conglomerate, and the valleys are under-
lain by softer shale and slltstone. Occasional outcroppings of intrusive and extrusive bedrock
also occur, particularly on the southern and western boundary of the map area.

1.5 PLEISTOCENE HISTORY AND SURFICIAL DEPOSITS

(A) Glactal and Post-glaclat Events

The landscape of southern Vancouver Island has been considerably modiflied by glaciation
during the Plefstocene epoch. The Fraser glaciation, the most recent of these major glaclations,
has resulted in the most extensive surflclal deposlits. This svent began with the advance of
glaclal Ice from the malniand Coast Mountalns down the Strait of Georgla. Approximately 18,000 to
19,000 years ago, this lce sheet crossed the southeastern part of Vancouver Island (Alley and
Chatwin, 197%9).

Prior To the overriding of the study ares by the Stralt of Georgla lece, an ice tongue orlgin-
ating in the Vencouver island ranges advanced eastward down the Cowichan Valley (Halstead, 1968).
Near Duncan, the lce tangue was confrolled by several high points (Mt. Prevast, Mt. Richards,
Maple Mountaln and Mt. Tzuhalem) and eroded +he basins of Somenos and Quamichan lakes In the soft
shale bedrock. As the Tce tongue advanced between Cobble Hill and Saltspring Island, local pond-
Ing occurred at its margin, depositing marine sediments northeast of Cobble Hitl. Meltwater
flowing from the glacler deposited fluvioglacial gravels along Its sldes and terminus.

When the Stralt of Georglia glacler reached the study area, the Cowlchan ice tongue was over-
ridden and incorporatad in the larger [ce sheets Many of the earlier deposits were elther removed
or rewcrked. Downwasting and retreat of the ice folioweds At that time (13-12,000 BP), the sea
fevel was approximately 90 m higher In the Duncan area (Mathews et al, 1970} than at present.
Meitwater from the ice tongue bullt a series of ice-contact delfas-gag;; of Duncan. These depo-
sits, resting on glacial t1ll, were subsequently covered by marine deposits.

With glaclal retreat, upilft of the land occurred rapidly and a sea level near to that of the
present was reached about 12,000 years BP (Clague, 1979). Another brief submergence occurred
along eastern Vancouver Island, climaxing about 11,500 years BP, fallowed by rapld emergence. As
a result, marine deposits accumulated along the coastal reglian up to an elevation of approximately
100 me



Post-glacial eroslon has entrenched numerocus creeks and rivers draining the map area and

large deitas have formed in the Stralt of Georgla from the Nanaimo, Chemafnus and Cowichan
Riverse.

(B)Y Surficlai Deposits

Virtually al! solls in the map area are developed In unconsolldatad surticlal deposits (soll
parent materlais). Five major genetic types of soil parent meterials occur in the sfudy area:
morainal, merfne, fluvial, colluvial, and organics These materials are defined according fo the
Terrain Classification System (E.L.U.C., 1978) and are briefly described in the following
paragraphse.

(i) Moralnal (+ill} materials are deposited directly from glaciers and usually are poorly
sorted and have |ittie or no bedding (Piate 1.2) and are compacted. These deposits commanly occur
above 100 m elevatlion throughcut the study area. Below 100 m, the titl is often covered by marine
depositss Two types of t1i{1 are found in the map area. The more common type is coarser textured
{(sitty sand or sand) and contains 40 to 70% coarse fragments. A finer textured t111 {sandy flnes)
1s associated with shale and siltstone bedrock, principally [n the Cedar and Mt. Prevost areas.

(i1Y Marine sediments cover significant areas within the map area and were deposited during
the perliads of marfne submergence after deglaciation. These deposlits occur most frequentiy
between Cobble Hill and Crofton below 100 m asle

Fine textured marine deposlts (sandy slit to clayey silt} are the most common (Plate 1.3) and
bianket a considerable area south and west of Duncan. The materia! is very hard when dry and has
a low hydraultc conductivity. Perched water tables often occur during the wet winter months,

particularly 1in depressional sites, resulting In saturated soils. At depth, black manganese
stalns and bedding are sometimes evident.

Coarse textured marine deposits {sand, gravelly sand) originated as beaches or coastal sand
bars prior to Isostatic rebound. These materials, usually occurring iIn small, discontinuous
deposits, vary in texture, both vertically and laterally and tend to occur on east-facing slopes
where exposure to wave action was greatest. They may overlle or grade laterally Into finer marine
depostse

Other deposits have also been modified by marine submergence. For example, moralnal deposits
occurring below the FImit of marine submergance sometimes have a surface lag deposit of gravel and
cobbles which has been concentrated by wave action.



Plate 1,2 Example of morainal parent material,

Plate 1,3 Example ot marine parent material.
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(fI7T} Ftuvial materials have been deposited by flowing water (Plate 1.4}. In the map area,
many such materials were deposited by glaclal meltwaters and are designated as fluvioglacial.
Coarse textured fluvioglacial sediments (sand to sandy gravel) have a varlety of surface expres-
sions, 1n the form of cld terraces, estuaries and deltas. The deltas are usually found at or
below +the llImit of marine submergence and have characteristic foreset and topset bedding. Finer

textured fluvioglacial materials (sandy siit to siity sand) are not common and occur oniy as a
venear or blanket over coarser textured deltalc deposits.

Deposits of contemporary rivers and creeks also have a wide range of textures, varying from
sandy s1it to gravelly sand. . Floodplains, low lying fluvial terraces, fans and active deltas are
characteristic landforms of recent fluviel orlgin. Generally flner textures (sandy slit, silty

sand) occur In the surface sediments of currently active deltas and estuaries (e.g. Cowichan
River delta).

Plate 1.4 Example of fluvial parent materlal.

{iv) Colluvlal deposits result from mass wastage and have reached thelr present poslition by
gravity-Induced movement (e.g. rockfalls, soll creep) (Plate 1.9). Such deposits are found only
in the steepest parts of the map area and are of minor significance. Coliluvium may occur In

association with morainal deposits, however colluvium can usually be distinquished by a predomin=
ance of angular coarse fragments.



Ptate 1.5 Example of colfuvial parent material.

{(wv) Organlc materials result from the accumulation and decay of vegetative growth (Plate
1.6)s Most organic deposits in the study area resulted from vegetative succession which caused
Infilling of shallow lake basins {e.g. Dougan Lake, Somenos Lake) and very greatly in depth.
Generatly, the organic materlats are at an intermediate stage of decomposition. The most common
botanlcal orligin of the organlic material [s from sedges, rushes and reeds, with aquatic peats of
atgal and anima! origin occurring above the mineral contact. Domed islands of beg peat (Sphagaum
moss) often occur on the predominantly sedge-derived organic deposits.

Plate 1.6 Example of organic parent mater’fal.
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1.6 CLIMATE

A distinct climatic zone characterized by cool wet winters and mild, dry summers occurs over
the southeastern lowiands of Vencouver Island, The Guif isiends In the Stralt of Georgla, and the
Fraser River Estuary (Shasfer, 1978). While the Pecific Ocean plays the dominant role in deter-
mining the climates of the province (Shaefer, 1978), orographlc effects are of prime Importance In
controtiing preclipltation distribution {Tuller, 1979). This is especlially true for the climate of
southeast Vancouver lsland Lowlands whers the climate s affected by the close proximity of the
Pacitlc Ocean, Olymplc Peninsula and Vancouver lsland Mountains.

During the winter the climate 1s controlled by molst maritime alr masses originating In the
north Paclfic and fiowing onto Vancouver Islanda This easterly flow brings the frequent cyclonic
storms responsibie for the cloud and raln that dominate the area during the winter. Peak precipi-
tation occurs In December and January (Figure 4.1); BO to B5% of the mean annuat precipitation
falls durling the perlod October through April. Januasry mean dally air temperatures are about 2°C
to 4°C. Glven the prolonged perlods of cloud cover and cool temperatures, (ittle energy 1s avall~
abla to the vegetatlon for evapotrensplrations This results in a climatic molsture surplus (pre~
clpltation minus potentlal evapotranspiration) for the period October through Aprli, and conse~
quently at the onset of the growing season most of the solls are either saturated, or at fleld
capacity.

Occaslonally during winter, intense high pressura rldges bultd over British Columbia, block
the easterly flow, and allow out-flow of cold Arctic alr from the maJor Inlets of the mainland o
spll} onto Vancouver Island, bringlng snow and freezring femperatures. Freezing temperatures do
not persist for long however, for with the return of the molst maritime westerlles, temperatures
rise above 0°C.

Unlike the cloudy, wet winters, the summers are miid and dry. A weak easterly flow durlng
summer allows the North Paciflc high pressure cell to influence southwestern Brltish Columbla,
bringing warm, dry and cioud!ess weather to the area. In particular, the months of July and
August are dominated by hlgh pressure systems, resulting in mean monthly preclipltation of only 22
mm and mean maximum temperatures of 25°C.

Durlng May through September, empirfcaliy estimated potent{al evapotransplration is 461 mm at
Duncan (Balsr and Robertson, 1965), whiie precipitation Is 157 mm. This results In an estimated
climatlc molsture deflcit of 304 mm during the growlng season. Therefore, In an average growling
soason, droughty conditlons are experlienced on most modsrately well to rapldiy dralned solls. The
rosulting moisture stress Is most evident during July and August.

Topographlc changes and proximity to the Stralt of Georgla are the major Infiuences on meso=-
scale ¢lmatic varfation withln the map area. Precipitation increases wostwardly and atso with
increasing elevation. Lake Cowichan, at 153 m as{ and approximately 35 km from the Stralt of
Georgla, recelves approximately 758 more precipltation than Duncan which is located at 10 m asl
and only 7 km from the Stralt of Georgla. The average annua! precipitation at Duncan is 1042 mm.
The tempereture regime of the map area Is feirly uniform, (Figure 4.1), with minor varlations
mainly attributable Yo the moderating Influence of the Strait of Georglas.
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The west and southeast coasts of Vancouver Island have the longest freeze-free periods In
Canada ({Tuiler, 1979), East coastal locations such as Cowlchan Bay and Departure Bay may expect
over 200 frost-tree days from mid Aprll to mld-November, whlie Injand locations such as Duncan and
Nenaimo alrport may expect a frost free period of approximately 160 days from May to October.

The long freeze-free perlods of the srea result in substentiel sccumulations of se‘aéanal
growing degree days (GOD) (Table 4,3), These GOD may be misleading for agricultura!l crop growth
and adjustment using a more sultable thermal criterfon Is necessary (Colllgado, 1978), Since the
GDD are mostly accumulated from temperatures at the lower end of the scale {near the base tompora-
ture of 5°C), they should not be consldered as Effective Growling Degree Days (EGDD) (Collgade,

1978}, Eftective Growlng Degree Days determ)ned for the Duncan area are 1158, based on the perlod
1941-1970 while the number of GDD for the same perliod are 1878,

Glven the long freeze-tree perfod, ebundant sunshine of epproximately 1800 hrs at Cdnlchan
Bay and Namaimo Alrport (Yorke, 1972), and warm summar temperatures, the southeast coastal plafn
of Yancouver Isfand has a very favorable climate for agriculture, Low preciplitation during summer

ls the majJor cliimatlic limltatlon. Howaver, provided that water Is avallable for lrrigation, the
area has a high cliimetic capabiiity for agricuiture,

1.7 NWATIVE VEGETATION

Almost all of the map area Iles within the Coastal Grand Fir - Wastern Red Cedar Zone of
southeastern Yancouver isjand (Harcombe, 1982), Thls zone has a climatic climax forest of grand
fir {Ables grandis) end western rad cedar {Thuja plicats) on mesic sltes, Coast Douglas-tir
{Pseudotsugs menzlesil var, menzlesll) 1s a persistent early successlional specles, dominating most
second-growth stands, and may be a climax specles on drier sites, Shrubs, such as salal
(Gau ltherla shallon) and Oregon grape (Mahonlia nervosal), are abundant,

In the drlest part of thls zone which ITes within a few km of the coast, particularly on
coarse textured solls or where bedrock s close to the surface, open grassy areas occur with
occasional stands of Paclfic madrone (Arbutus menzlesll) and Garry ocak (Quercus garryena), More
molst sites such as floodpialns and cresk valleys are often domirated by deciducus specles,
notably biglest maple (Acer macrophyilum), red alder (Alnus rubral, and black cottomrcod (Populus
balsamlfera subsp. trichocarpa}., Charactertistlic herb spacles on such sites Include western sword
fern (Polystichum munltum) and skunk cabbage (Lys!chltum amerlcanum),

The western boundary of the study area coincldes with a transition to the Coastal Western
Hemfock Zone, Although coest Douglias~fir domlnates during early successlon and on drier sites,
wastern hemlock (Tsuga hetercphylls) ts the climatlc ciTmax specles within this zone.



15

CHAPTER 2
SOIL CLASSIFICATION AND MAPPING METHODOLOGY

221 SOIL CLASSIFICATION

Soll is the naturally occurring unconsolidated mineral or organic materiai at the earth's
surface which Is able to support plant growthe The type of soil at a given location Is the result
of climate, organisms and topography acting on the perent materlal over tims. Solls display 2
contlnuum of properties, reflecting the varlation of these soll=-forming factorse.

Fach sofl Is a three-dimensionzi, naturally occurring hody having tength, width and depth.
The objective of a soll survey Is to Identlfy the ditferent kinds of sol), to separate or classify
them by means of a classification system and to delineate their areal distribution on a map.
Sofls are classTfled on morphological characteristics observed in a vertical section (soll
profiie) and on the physical and chemical characteristics obtained by analysls of samples taken
from representative baslic soll units (pedons). Individua} soil proflies are grouped (classified)
according to categories of the solil classiflcation employede The resultant groups are then
del ineated on a soll map by boundarles which encompass areas of soil In the same group. The kinds

of morphologlc characteristlcs considered are discussed in the following section dealing with
field methods.

Durlng the process of developing a legend two taxonomic entities were used for naming solls;
the soll family and the soll serifes. A soli family s a taxonomic entity within which from one ‘o
large number of serles may be estabilshed. A sall serfes s a conceptual ciass that consists of 2
group of related pedons that have similar kinds and arrangements of horlzons whose color, texture,
structure, and consistance, thickness, reaction, and compos{tion fali within a narrow range. Solt
serfes names are usually place names occurring In the locallty where the saries Is orginally
classifleds The serles however s not restricted to that locallty,

Because of the complexity of soll characteristics within fluvial terrain units It was not

always possible ‘o separately dellneate Individual soll serjes. Therefore, the soll famiily was
also used as a category for mapping.

Some solis are so Intermixed that It was not possible to describe them using one soll name.
in these cases, the map unit 1s a complex of two or three Individuatl solls. in all such cases,

+he Intermingling of the serles and/or fam{lies is too Intricste to be separated at the map scale
used. '

in additlon to the soii series and faml!ies, phases, variants, and several miscellaneous }and
types are also recognized. The mliscellanecus land types conslst of non=soll aress and include
coastal beaches, eroded scarps, recent alluvium, rock outcrop and man-made land.

S0l phases are varlatlons within a scli serles or other hierarchlal category due to differ~
ences In stonliness, topography, depth of profile or other features which effect land use.

Soll variants are employed when differlng solls are identifled but cccupy such small areas
that definition of a new sol! Is not warranted. These are usually classified as a varient of the
estab)Ished soll series or famlly which has most cheracter(stics in common with the variant.
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The flirst level of generalizatlion above the sotl series is the soil family« A sol} famity
consists of a group of related solil serlies which fall within a range of differentiating criteria
that 1s broader than that for soll serles. The differentiating crlterla include particle size
distribution, dralnage, permeabl!ity reaction and consistence as we!l as others that have Impllca-
tlons for land use.

The next level of generallzatlon is the scll subgroup. A soll subgroup consists of a group
of solls which have defined common soll horlzons which reflect the environmental conditions under
which the soils developeds Soll subgroups may be grouped Into sof! great groups. Soll great
groups consist of solls which have meJor soll horlzons in common which refiect the strengh of the
domlnant sofl forming process or processes. The broadest level of generailzation Is the soll
order. A soll order Is composed of groups of solls that have develaped under broadly simliar
environmental conditlons as expressed by the presence or absence of major, dlagnostic soll
horizons.

Safl classifications seek to group (simlilar sofls) In order to organlze our knowledge of
seils and enable prediction of their behaviour. in The System of Soil Classification for Canada
(1978), soll groupings are based on propertfes that indicate a similar mode of origine The soll
order Is the highest level of generatization in this systems Of the nine orders, five occur In
the study area: :

(1) Solls of the humid forested reglons containing significant amounts of amorphorus
aluminum, fron, and/or organic matter (Podzo!llc order};

(2) Sotls with weakly developed horizons (Brunisollc order);

{3} Young solis with littte or no horizon deveiopment (Regosolic order);

(4) Sotls which are Infiuenced by periodic or long=term water saturation {(Gleyscllic
order}; and,

(5) Solls developad primarlly from plant residues (Organic order).

Each sol! order is subdivided [nto two to four Great Soll Groups according to the differing
strengths of dominant soll-forming processes. Further subdlivislon Into Sol} Subgroups is on the
basts of the kind and arrangemsnt of soll horlzons.

The followlng peragrephs generally describes the soil orders occurring Iin the map area, along
with the great soll groups and soll subgroups within each soil order. {(Also see Table 2.1),

Brunisolic Order

Brunisollc solls are the dominant soll order in the map area, occurring on virtually ati
parent materlats. These solls have dralnage classes ranging from imperfectiy fo rapidly drained,
refiecting both topographic position and parent material texture. Solls of the Brunisolic order
have sufficient development to exclude them from +the Regosotllc order, but they lack the degree or
kind of horizon development specified for solls of other orders. Their B horlzons have Insufficl~
ent accumulation of Fe, and Al, and organic metter to qualify as Podzollc B horizons.

Two Brunisollc great groups are represented in the map area: Dystrlic and Sombrics Both are
aclidlic and the latter has a dark, organic matter-enriched surface (Ah) harizon 10 cm or more In
thickness. Such Ah horlzons may form naturally under grassy, open forests or under long term
cultlvation.
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Three subgroups occur In both great groups. Duric Dystric and Duric Sombric Bruniso! soils
contain cemented (durlc) subsofl horizons and occur mestly on coarse textured glacial tiitl and
some fluvioglactal deposits. Gleyed Dystric and Gleyed Sombric Brunlscls are Imperfectly drained,
contaln swbsurface mottling and are most common on medium textured parent materials with a season-
ally perched water table«. In some areas smali emounts of clay has accumulated In the lower B
horTzon by f{luviation. Orthlc Dystric and Orthic Sombric Brynlscls occur on moderately weli to
rapidly drained parent materials.

Gleysol ic Order

Gleysotlc solls develop In the presence of excessive moisture that results in permanent or
periodic reducing conditions. As a resuit, the gleyed subsoii Is blulsh-gray to greenish~gray and
reddish~brown mottles usually occur In the profile. These solls occur where the watertabia is
hlgh because of proximity to bodies of water le.g. floodplains) or In depresslonal sltes, or on
materlals with low hydrautlc conductivity.

Humlc Gleyso!, Luvic Gieysol, and Gleysol great groups occur In the map area. Humic Gleysols
are usually found In depressional sites on medium to fine textured parent materfals. Organic
matter accumulates In the Ah horizon and occasionally a surface veneer of peat is founds Luvic
Gleysois are assoclated with Humlc Gleysol solils but dliffer by having substantial clay accummula-
tion In the B horlzon. Two subgroups of the Gleysol Great Group are significant. The Crthic
Gleysols have a mottled and gleyed B horizon, but lack a derk surface horizon. These solls are
usually found on fine marine deposifts and differ from the Gleyed Dystric Brunlsols only in the
decreased depth to distInct or prominent mottiing. Rego Gleysols occur only on active fioodplains
or estuaries where continuing sedimentation restricts soil develapment to & Juvenile stage.

Podzo! lc Order

Podzolic solls have aclidle, yellowish red, ilifuvial B horlzons In which amorphous mater{al
composed of humified organic matter combined with aluminum (Ai} and [ron (Fe) has accumulated.
Formation of podzollc solls Is promoted by cool temperatures, high preclpltation, and conlferous
vegetation whlch produces aclidlc organic matter accumulations on the soll surtface.

{n general, Podzollc sofls occur along the western edge of the map area at higher elevations.
in practice, Podzollc solls are difflcult to distingulsh In the fleld from Brunisolic solls for
both have simtiar colour. Some profiles tentatively deslgnated as Brunisollc have, after chemlcal
analysls, met the requlremsnts of the Podzollc Order berause of high leveis of extractable Al
which has no effect on soll colour.

Al Podzoli: solfls In the map arsa belong to the Humo-Ferric Great Group which is character-
lzad by a Bf horizon in which Fe and Al, but llttte organic matter have accumulateds Distlinct
eluvlal (Ae) horlzons are not common In Podzollc solls In the study area, apparently because
organlc matter and Fe and Al released by weathering mask Their appearence. Well defined As
horizons occur mainly on coarse, rapidly dralned fluvioglacial materlais and seldem on glaciali
+ill.

The most common Podeollc subgroup s Durle Humo~Farrlc Podzol, characterized by a strongly
cemented 1o Indurated (duric) horlzon below the Bf horlzon. Durfc horizons resemble the under-
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tying parent material in colour and are most common on glacial til) (Plate 1.2)}. The cemanting
sgents are belleved to be Al, Fe, and SI (McKeague & Sprout, 1975). Three other Podzollic sub=
groups occur in the study area. These are Orthlc Humo~Ferric Podzols which are wa!l drained,
without 2 durtc horizon, Sombrlic Humo-Farric Podzols whlch have dark, organic matter-enriched A
harlzon and have developed under apen, grassy forests, and Gleyed Humo-Ferrlc Podzols which are
Imperfectly to poorly dralned and have mottling In the subsoil.

Mllc Order

Regosollc soils exist wherever active deposition or eroslon Interrupt scil developments
These conditions occur on active floodplains or on steep, ercding siopes. Regosollic sotls on
recent fluvial deposits are of much greater extent and have a wide range of textures (stit ioam to

very gravelly sand). The largest areas of Regosollc soils are on the ficodplalns and daltas of
the Nanaimo, Chemalnus, and Cowfchan Rivers.

Both Regosollic great groups occur In the map area. Humlc Regosols have an organic matter
enriched Ah hortzon; Regasols do nots Four subgroups are recognized In both grest groups. These
are Orthic Regosols which deplct the central characteristics of +the order and great groups,
Cumul Tc (formed by repeated additions of fresh sediment), Gieyed (imperfectly drained) and Gleyed
Cumul Tc.

nan Ic Order

Organic solls are the least extenslve of the five orders found in the map area. These solls
occur In poorly or very poorly dralned depressions where organic matter accumulates faster than 1t

can decomposés Most of these Organlc solls are at an Intermediate or advanced degree of decompo-
sitton and respectively belong to the Mesisol and Humisol great groups.
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Table 2.1

Relatlonshlp Between Named Soils, Sol) Orders, Great Groups,
Subgroups, snd Parent Material

DOM{NANT SOiL
ORDER GREAT GROUP SUBGROUP PARENT MATER AL NAME {Symbao 1}
Brunisolic | Dystric Brunisol | Orthic marine, fluviatl Beddis (BD)
Brunisolic | Dystric Brunisol { Orthie fluvial Chema inus (CH)
Brunisolic | Dystric Bruniso} Orthic marine Dougan {DN)
Brunlsolic | Dystric Brunisol | Orthic fluvial Flowett (FT)
Brunisollc | Dystric Brunisol } Orthic morainal over bedrock Gallano {(cA)
Brinlisc)fc | Dystric Brunlsol | Orthic moralnal over fluvial Hol!lings (HO)
Brunisollc | Dystrle Brunisol | Orthic mar ine Hillbank (HT)
Bruntsolic | Dystric Brunisol | Orthlc moralnal Mexicana (ME)
Brunisolic | Dystric Brunisol | Orthic marfne over bedrock Maple Bay {(MY)
Brinisolfe | Dystric Brunifsol | Orthlc fluvlal, marlne Qual lcum QL)
Brunisolic | Oystric Brunfsoi | Orthic morainal, cofluvial over bed- | Rumsley (RY?}
rack
Brunisolic | Dystric Brunisol | Orthic morainai, cotluvlal over bed- | Salalakim (SL}
rock
Brunisollc | Dystric Brunisol | Orthic morafnal, coliuvial over bed- | Saturna (5T
rock
Bruntsolic | DystrTc Brunisol { Duric mar {ne, fluvial over moralnal | Dashwood (DW?}
Brunisolic | Dystric Brunisol | Duric mar {ne over moralnal Mli{1 Bay (MB)
Brunisollc | Dystric Brunisol | Duric morainal Shawnlgan (SH)
Brunisolic | Dystric Brunisol | Durlc marine, fluviai over morainal | Deerhoime (DE)
Brunisollc | Dystric Brunisol | Gleyed maripe, fluvial Brigantine (BE)
Brunisolfe | Dystric Brunisol | Gleyed mar ine Falrbridge (FB)
Eluviated
Brunfsolic | Dystric Brunlisol | Gleyed mar i ne Kuilest (KT)
Brunisolic | Dystric Brunisol | Gleyed morainal Royston {(RN)
Gleysollic Humic Gleysol Orthic mar tne, fluvial Denman |sfand (DA)
Gleysollc Humtc Gleysal orthic moralnal Kokslliah (KH?
Gleysollc Humlc Gleysol Orthlc fluvial, marine Kaptara (KP)
Gleysollc Humlic Gleyso! Orthic mar i ne Parksvilie (PA}
Gleysolfe Humlc Gleysol arthic mar ine Totmle {TL}
Gleysolic Luvic Gleysol Humic mar {ne Cowlchan (col
Gleysol ic Humlc Gleyseol Rego fluvial Crofton (CF}
Gleysolic Humlc Gleysol Rego fluvial Corydon (CR)
Organic Mesisol Typle organlic Arrowsnith (AR}
Organic Humisol Typlc crganlc Metchosin (MT)
Podzollc Humo=Ferric Orthic fluvial Qusnnell QL)

Padzol
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Table 2.1 {(Contlnued)

DOMINANT SOIL
ORDER GREAT GROUP SUBGRQUP PARENT MATERIAL NAME (Symbot}

Podzolic Humo-=Farric Durlec moralnat Quinsam (QN)
Podzol

Podzollc Humo=Ferric Sombric moralnal, coliuvial over bed- | Bellhouse (BH)
Podzol rock

Podzolle Humo~Ferrlc Gleyed mar Ine Bowsar (BO)
Padzo!

Regosclic Regosal Cumul Ic fluvlal Cassldy (CA)

Regosolle Regosol Cumul Te fluvial Comiaken (CN)

2.2 FIELD PROCEDURES AND MAP COMPILATION

The Intensity of the survey Is Leovel 2, according to the guldellines of the Mapping Systems
Working Group (1981). The publication map scale of 1:20 000 §s +ypicel for a survey at this
Intenslty level. Field work Involved at least one soll fnspection in over 90% of mep delinea~
tions, with boundarles frequentiy checked in open country, or less frequently In forested areas.
Boundary delineation was determined by aerial photograph Interpretation, using landform character-
Istlcs, varlation In slopes, tone and vegetation patterns. Ground truthing was used to Improve
accuracy of dellneatlons on the pretyped aerlal photographs and to determine boundarles that were
not discernlible through stereoscopic examinatlon. Soll boundaries and thematic Information were
complted on 1:15 000 and 1:20 000 scale aerial photographs.

Fletd observations recorded at Inspection sltes Tncluded: site posltion, terrain type, ele~
vatlon, sol!l horlzons and thickness, texture, dralnage, coarse fragment content, and agriculture
capab!lity rating. Standardization of slte Information was made possible by using site end soft
description forms ss outllned In Describing Ecosystems In +he Field (Resource Analysis Branch,
1980). ApproxImately 4800 Inspecticns at thls leve! of detall were conducted. Elghty representa~
tive soll proflies were described In detall and sampled for taboratory analysis. Al# +these
descriptlons, along wl+h supporttng analytical data, are stored on computer flle (British Columbia
Sot! Information System) and are available on request from the Surveys and Resource Mapping
8ranch, Minfstry of Environment.

At all Inspection sites, the agrlicultural capabllity rating was determined, according to
methodology In Land Capabill+y Classificetion For Agriculture In British Columbla, Draft Technical
Paper (Kenk and Cotlc, 1982). Soll and landscape ohservations made betwsen [nspectlon sltes on
foot traverses were also used In deriving agricuitural cepabitity ratings for individual map
del Ineations.

Soli Inspectlon plts ware dug with a shoval, usually to a depth of 100 em. In materlals with
fow coarse fragments a hand auger was often used. To enable more conslstent estimates of coarse
fragment content, a 2 mm mesh sleve was used to saparate gravel and cobbles from the fliner frac-
tlon. For orgenic solls, a speclalized peat auger was used so that the entire controt section
{160 cm) could be cbserved.
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A number of practical problems, some of which are pecullar to the study area, Influenced the
rate of progress and accuracy of the mappinge First, the Tnherent complexity of the soll land-
scape was particularly great below the 1imlt of marine submergence. Abrupt and unpredictable
changes in soil texture occur as a result of past marine sedimentation and wave action and are not
easlly identified on aerlal photographs. Second, although road eccess was generally good, dense
forest cover In some areas caused uncertalntles in accurately plotting Inspection site locations
and de!lneating boundaries. Thlrd, the highty fragmented pattern of land use and property sizes
Influenced the rate of progress. In order to assist the rate of mappling progress, parcels of less
than two hectares were usuatly not visited unless an Inferred soll boundary crossing the parcel
required checking.

Atter completion of fleld mapping, dellneatlions were fransferred from the working aerial
photographs to a 1:20 000 scale base map. Boundaries appearing on the soll maps ware deleted on
the corresponding agricultural caepablility meps 1f the ratings of adjscent soll polygons ware the
SaMNTe

2.3 SOIL LEGEND DEVELOPMENT

Solls occur in Intricate patterns across +the landscapes. Each plece of the pattern, with a
unique set of sol! properties represents a mappable entity. Thls entity, which may consist of one
or more soils, Is presented on a sofls map as a soll mapping individual. Each unlfgue soll Is
discussed [n an accompaning soil report. Prior to the survey It Is not possible to determine the
exact soll property ranges that will be used to define and deilneate a particular soll (Mapping
System Working Croup 1981). This must be left to the correlator and surveyors as they galn more
data durfng the soll survey. This process Is known as soli legend develaopment.

The Initlal informatlon used for developing the legend was obtained from "Soil Survey of
Southwest Vancouver Isiand and Gulf lslands, British Columbla" {Day et al., 1959, {mapping scale

1:683 360), and report "Soll Resources of Southern Vancouver island" (In progress), (mepping scale
1:50 000).

These surveys provided sufficlent information on groups of refated solts and their assoclated
landscape characteristics to devalop a preliminary workling legend. As the survey progressed
repetitive types of soll sequences on simillar parent materials were observed and described.

In total, thirty seven solfls, each with unlque combinations of properties and which differed
significantiy with respect to their physlce! behavior and chemica! composftion, were identified
and described in detall.

speclffcally, the solls differ with respect +o one or more of the followlng characteristics:
genetic material, texture, drainage, classiflcation, and type of bedrock 1f it cccurs at depths
fess than cne metre. Each soll is given a local geographica! neame — that name represents a soil
with a unique set of properties. Whenever possible, previously establlished names were used (Table
2.2). For oxample, Solt Survey Report No. 6 (Day et al., 1959), which used a 1:63 380 mapping
scale, descrlbed the Shawnigan solls as having a relatively wide range of soll properties, sult-
able for that scale of mappings This soll survey report, which uses a 1:20 000 mapping scaie
identTfled four separate groups of soll within the orliginal Shawnigan soll. Each new soli has
sufficlent differentlating characterlstics and Interpretive differences to warrant separation and
each can be delineated at the new larger map scale.
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Since the maln objective of the sofl maps Is to provide as much Intsrpretive value as
possible, an "uncontrolled soll tegend" was percelved to best provide that flexibillty. This type
of ltegend allows the soll surveyor the opportunity to describe each sofil mapping individual 1n as
much useful detall as required and also a!lows additions of new solls, Tf warranted.

Table 2,2

Relationships Between Solls ldentified In Day 31_31: 1999 and Current Soll Survey

Sofl Name (1959 Survey) Current 5071 Names®

Arrowsm[+h Arrowsmlth

Bowser Brigantine, Bowser, Denman Island

Cassidy Cassidy

Chema Inus Chemainus, Crofton, Corydon, Comiaken, Flewett

Cowlchan Cowlchan

Dashwood Dashwood

Fairbridge Falrbridge, Hillbank, Mil} Bay, Mapie Bay, Dougan,
Kul leet

Metchosin Metchosin

Kye Beddls, Deerholme

Parksviile Parksvllle

Qual Tcum QuaiTcum, Quenneli, Kaptura

Quinsam Quinsam, Koks1lah

Royston Royston

Shawnigan Shawn lgan, Mexlcana, Koksiiah, Hoillngs

Tolmle Tolmle

Unnamed, shallow to bedreck solls Bel lhouse, Saturna, Salalekim, Rumsley, Galtano

*Many of the solls ldentifled by Day et el. 1959 are more narrowly defined by the current survey.
The original Bowser sol!, for exempls, has been subdivided into three unique sollis which are
named Brigantine, Denman |sland and Bowser« The name Bowser has been retalned In the current
survey for continulty but the soil It now ldentifles has limits on [+s characteristics than are
more restrictive than those originally defined by Day et al. 1959.



23

CHAPTER THREE
GUIDEL INES FOR SOIL DESCRIPTIONS

3«1 INTRODUCTION

The guldellines provided In +his chapter describe Tn detall the criterla and parameters used
for describing the soits in Chapter 4.

3.2 GUIDELINES TO SOIL DESCRIPTIONS

S5s2.1 Landscape Picture and General Comments

Where avatflable, landscape photographs are used to Illustrate a typlcal setting In which each
soil occurs. The general comments Include a description of the main soiil characteristics, topo-
graphy, draTnage, parent materials, and the typica! location of the soll In the landscape. Also
Included are brief comments on the solls suftabillty (or limitatfons) for agricultural, urban and
other uses.

3.2.2 Soill Landscape Cross Sectlon

These dlagrams depict the usuat landscape position of each soll in relation to other solis

and parent materials. The symbols used for the latter are described In Table 3.1 and are extract-
od from Terraln Ctassification System, Environment end Land Use Committee Secretariat, 1976.

3+2.3 Landscape Characterlistics

Parent Material — definad according to the Terrain Ctassiflcation System (E.L.UsCe, 1976).

Topography - given as a description of slope classes as defined in Canadlan System of Soil
Classiflicatlon, 1978, The classes are defined as follows:

DescrlEonn Percent slope

depressicnal or nearly lovel 0 to 0.5
very gently sloping or gently undulating 0.5 to 2
gently sloping or undulating 2+ to 5
moderately stoping or gently roliling 5+ to 9
strongly sloping or moderately rolling 9+ 1o 15
steeply sloping or strongly rotling 19+ 1o 30
very steeply sloping or hilly 30+ to 60
extremely sloping or very hilly aver 60

£ levation Range = glven In meters above sea level.

Aspect = typical orlentatlon of slopes on which the soi! occurs.

Flood Hazard - descrlbed according to classes (no hazard, rare, may be expected, frequent,
and frequent and irreqular) as defined In Describing Ecosystems In the Field, R.A.B., 1980.
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Table 3,1
Terraln Classiflication

Explanation of Letter Notation

Texture ———-———/

genetlic material

G «—— qua!lfyling descriptors

sg Fb
_/ L— surface expression

Texture Genetic Material

Letter Name Letter Name
Symbol Symbot

b bouldery A snthropogenic
k cobbly c col luvie)

p pebb ly E eollan

s sandy F fluvial

3 stity L lacustrine

¢ clayey M moralnal

2 blocky 0 organic

r rubbly R bedrock

] gravelly L mar ine

{ fine v " undlfferentiated
m meslc

h humic

Surface Expression

Quailfyling Descriptors

{etter Name Letter Name
Symbol Symbol
b blanket & glacial
1 fan B bog
h hummocky F ten
1 level S sSwamp
m subdued
v ridged
s steep
+ terracead
v veneer
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Flocding relates to river and stream overflow and not surface accumulation via high water-

tables, sespage, and runoff. They are referred to as ponding and are not consldered In this
assassmont.

Vegetation - descrlbes broadly some of the most typlcal native trees, shrubs and grasses.
Mention |s made of whether the solls are mostiy in thelr natlve state or are cultlvated.

3.2.4 Typlcal Soli Profile

A generallzed solil profiie dlagram s provided for each soll, with major horizons indicated
and briefly described according to CanSlS, 1978 and C.S5.5.C., 1978,

3+2.5 Sol) Cheracteristics

These tables summarlize data obtained from field observations and laboratory analyses. Data
for physlcal and chemlical properties are presented as unweighted means, along with the range of
values measured and the number of samples analysed. The laboratory data are usually from the
analyses of two or more representative proflles, often supplemented by additional samples from
selected soll horizons or depths. If laboratory data are unavallable, estimated vaiues are usual-
ly provided. Definitlons for the soll characteristics described are as follows:

Depth to Bedrock ~ this term refers to the estimated average depth to solld bedrock. Where
bedrock Ts greater than 100 cm from the surface the symbal N/A (non applicable) is used.

Humus Form - this indicates the type of humus form that most commonly occurs under natural
condltions defined as follows (ReA.B., 19801,

MOR = A nonzoogenous forest humus form distingulshed by a matted F layer and an
organlc H layer wlth a sharp delinsation from the A horizon. |t is generally
acid, has a high organic carbon content of 52% or more, and a2 high C:N ratio of
25 to 35, or sometimes higher. Varlious subgroups can be reccgnlzed by the
morphology, &and chemical and blological properties. Commoniy occurs In
confferous forests.

MODER =~ A zoogenous forest humus form made up of plant remalins partly disintegrated by
the soll fauna (F layer), but not matted as In raw humus. |1+ is trensitional to
a zone of spherical or cyllindrical microefections of arthropods that are per-
meated by loose mineral particles In I+s lower part and often throughout.
Although Incorporation of organic matter Is Intense, 1t is shallow, because none
of the organisms concerned with moder fermatlon have Important burrowing activ-
Ity The mixing of organic and mineral particles is purely mechanlcal. Organic
carbon content under the F layer varles from 23% to 29%, but may exceed 35%,
The C:N ratio is 20 o 25 and sometimes lower. Various subgroups csn be receg-
nized by thefr morphology and chemical characteristics.

MULL <~ A zoogencus forest humus form conslsting of an Intimate mixture of well=humifled
organlc matter and mineral sol}l that makes a gradual transitlon to the horlzon
underneath. It s distingulshed by Its crumb or granular structure. Due to the
actlvity of the burrowlng microfauna (mostly earthworms), partly decomposed
organlc debris does not accumulate as a distinct layer (F layer) as In mor and
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moder. The erganic matter content 1s 5 to 20% and the C:N ratfo is 10 to 15.
Yarlous subgroups c¢an be distinguished by the morphology and chemical charact-
erlstics.

Solum Depth - the total thickness of upper horizons In which soil forming processes are
active and In which most plant roots occur. 1t usually consists of A and B horlzons.

Depth to, Thickness, and Type of Restricting Layer - the depth of soll to a root restricting
tayer; the thickness of the restricting layer; type of restricting layer Includes cemented
or other layers acting as barriers to plant roots (for example, durlc horlzons, Bt horlzons,
or compacted glacial +111).

Rootling Depth ~ depth of soi! avallable for plant rooting.

Coarse Fragment Class = a measure by volume of the content of coarse fragments 2.5 cm In
diameter or greater In the upper 25 cm of mineral soll. These classes Indicate the abundance
of coarse gravels, cobbles and stones present. These are consldered a hindrance to cultiva=-
tion, decrease available water holding capaclity and decrease the volume of soil avallable for
rocting and nutrient uptake. Fine gravels <Z.5 cm in diameter are not Included. The classes
are defined In Table 3.2.

Table 3.2
Coarse Fragment Classes

Class Description
0 Coarse fragments greater than 2.5 ow In dlameter are essentlally absent.
1 Coarse fragments offer a only slight hinderance to cultivation. The total content

of coerse fragments grester than 2.5 cm In diameter s less than 10f and/or the
content of cobbles end stones Is less than 1%.

2 Coarse fragments cause a significant Interference with cultivation. The total
content of coarse fragments greater than 2.5 cm In dlameter varies from 11 to 20%
and/or the content of cobbles and stones varles from 2 to 5%.

3 Coarse fragments are a serlous handlcap to cultivation. The total content of coarse
fragments greater than 2.5 cm In diameter varies from 21 to 40% and/or the content
of cobbles and stones varles from 6 to 15%.

4 Coarse fragments prevent cultivation until considerable picking has been done. The
total content of coarse fragments greater than 2.5 cm In diemeter varies from 41 to
60% and/or the content of cobhles and stones varles from 16 to 30%.

5 The abundance of coarse fragments mekes Impractical the application of Improvement
practices. The total content of coarse fragments Is greater than 60% and/or the
content of cobbles and stones is greater than 30%.
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Depth to and Type of Watertable - the depth to the upper zone of free water as Indicated by
matrix colours of low chroma or distint to promTnent motties of high chromas. Watertables are
described according to thelr persistence, T.o. seesonai (usually during winter) or year-
round, and thelr origin, f.e. whether perched (resulting frem an underlying impermeable
layer) or apparent (representing the true surface of the unconfined groundwaterd., For some
sofls the presence of a water table Is unknown since soil pits wers generally only dug about
1 m deeps In these cases the watertebles are described as > m deep and of unknown type.

Soil perviousness = Soil perviousness refers to the solls abillty to transnit water Intern—
ally, and Is Inferred from sofl characteristics such as structure, ‘texture, porosity, cracks,
organic matter content, and shrink-swel) properties. It 1s closely rolated to measures of
permeabllity, percoiation rate, and Inflltration rate, but these are reserved for actual
measurements using standard techniques. Perviousness appllies to the whole soll profile.
Because of thls, It Is determined by the least permeable iayer in the soil "control section®.
It is important to distingulsh betwesen soil drainage and perviousness. For example, a
rapldly pervious soll could be receiving excesslve seapage and thus be poorly drained. Three
perviousness classes are defined (from Rescurce Analysis Branch, 1980):
a+ Rapidly pervious - The capacity to transmit water vertically Is so great that the
sofl will remaln wet for no more than a few hours after thorough wetting. The
horlzons and sofls have large and continuous or connecting pores and cracks that do
not close with wetting.
b. Modarately pervious - The capacity to transmit water vertically Is great enough that
the soli will remaln saturated for no more than a few days after thorough saturation.
Most moderately pervious solis hold relatively large amounts of water against the
force of gravity, and are considered to have good physical structure for rooting and
supplying water to plants. Soil horfzons may be single grained, granuiar, blocky,
weakfy platy or massive (but porous If continuwus conducting pores or cracks are
prasent which do not close with wettlng).
¢. Slowly pervious - The potential +to transmit water vertically Is so siow that the
horizon or the soil will remain saturated for periods of & week or more after
thorough wettinge The soll may be massive, blocky or platy, but connecting pores
that conduct water when the soll Is wet are few, and cracks or spaces among peds that
may be present when the soll Is dry, close with wetting. Even in positions access-
ible to plant reots, roots are usua!ly few or absent and 1f present, they are local-
fzed along cracks when the soil 1s wet.

Soll Drainage - Defined In terms of (1) the actual moisture content In excess of flald mols-
ture capacity, and (11) the extent of the period during which such excess water is present in
the plant=root zone. It Is recognized that permeability, level of groundwater, and seepage
ara factors affecting moisture status. However, because these are not easily observed or
measursd Tn the fleld, they cannot be used generally as criterla for drainage classes.

Soll proflle morphology, particularty mottiing and gleying, normally, but not alweys,
reflects soll drainage. Topographic position and vegetation as well as other soll character-
istics, are useful fleld criterts for assessing soll drainage classes.

The definitlons of the so!l drainage classes are underiined. As a guide to surveyors, addi-
tional comments under sach class Indlcate some of the partinent soil marphologlical features
that are commonly, but not necessarily found.
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a. Rapldly drained - The soll moisture content seldom exceeds fleid capaclty In eny
hor {zon except Immediately after water asdditlons. Solls are free from any evidence
of gleying or mottiing throughout the profile. Rapidly drained solis offen occur on
steep slopes.

bs Well drained - The soil moisture content does not normally exceed field capacity In a
horlzon {except possibiy the C) for a significant part of the year. Solls are
usually free from mottiing in the upper 1 m, but may be mottled below this depth.

¢+ Moderately well drained - The soll moisture In excess of fleld capacity remains for a
smatl but significant perlod of the year. Soils are often faintly mottled in the
lower B and C horlizons or below a depth of 0.7 me The Ae horlzon, 1f present, may be
faintly mottted in fine=textured solls and In medium~textured solls that have a
slowly permeable layer below the A and B horizons. In grassiand soifls the B and C
horizons may be only falntly mottled eand the A horizon may be relatively thick and
dark.

d. Imperfectiy drained - The soil molsture In excess of fleld capaclity remains in
subsurface horlzons for moderately long perlods during the year. Solls are often
distinctly mottled In the B and C horlzons; the Ae hortfzon, [f present, may be
mottlede The matrix generally has a lower chroma than in the well drained soil on
simflar parent material. Solls are generally gleyed subgroups of mineral sofl
orders.

@+ Pooriy dralned - The soll moisture in excess of fleld capacity remains in ali hori-
zons for a iarge part of the year. The sofls are usually strongly gleyed. Except Tn
high chroma parent materlals, the B, if present, and upper C horlzons usually have
matrix chromas of 3 ar less; prominent mottting may occur throughout. Solls are
generally In the Gleysolic or Organic order.

f. Yery poorly dralned = Free water remains at or within 30 cm of the surface most of
the year. The solls are usually strongly gleyed. Subsurface horizons usually are of
low chroma and yellowish to blueish hues. Mttling may be present within 30 cm or at
depth In the profile. Sofls are generally In the Gleysollc or Organic order; miner-
al solls are usually a peaty phase.

Depth to Salts - The depth to saline horizons indicated by electrical conductivity measure-
ments. 50!l Is usually considered saline when etectrical conductivity Is 4 mS/cm or higher.

Soll Texture ~ Sol! texture Is an Important physical property and is defined In terms of the
slze distribution of primary mineral particles (2 mm diameter or less) as determined by sleve
and sedimentation analysis, or field estimation. Particle slze separates consist of clay

(<0.002 mm), sil+ (0.002-0,05 mm) and sand (0.05-Z.0 mm). The texture classes are [|lustrat-
ed In Figure 3.1.
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MEDIUM

| MODERATELY COARSE
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PERCENT SAND

Filgure 3.1 Soll tfexture classes. Percentages of clay and sand in the main texfural classes of
sofl; the remalnder of sach class Is silt.

The relative proportions of the particie size separates for various scll textures Is as shown
in Figure 3.1+ Texture classes can be modifled by the prefix "grave!ly"™, If 20 to 50% gravels by
volume or "very gravelly" [f gravels occupy 50 to 90% of the solil volume, with gravels defined as
the coarse fragments less than 7.5 cm In diameter. Sand, loamy sand, and sandy locam textures can
be further subdivided on the basls of the proportlons of the varlous sand separates praesent.

The 1imits of the various textural classes and subclasses are:

Sand - Sand fs a sol} materlal that contains 85% or more sand; the percentage of silt plus 1.5
times the percentage of clay does not exceed 15,

coarse sand - Coarse sand is a soll materlal that contalns 258 or more very coarse and coarse
sand, and less than 503 any other one grade of sand.

modium sand -~ Medlum sand (s a soli{ material that contalns 25% or more very coarse, coarse, and
medium sand, and less than 50% flne or very flne sand.

fine sand ~ Fine sand is a soll materfal that contalns 30% or more fine sand or less than 25%
very coarse, coarse, and medium sand and less than 503 very fine sand.

very fine sand -~ Very flne sand Is a soll material that contalns 50% or more very flne sand.
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Loemy Sand - Loamy sand Is a soll materlal that contalns at the upper Iimit 85 1o 90% sand, and
the percentage of silt plus 1.5 times the percentage of clay Is not less than 1%; at the lower
timl+ I+ contains not less then 70 to 85% sand, and the percentage of siit plus twice the percent-
age of clay does not exceed 30.

loamy coarse send - Loamy coarse sand is 2 sofl materlal that contalns 25% or more very coarse
and coarse sand and Yess than 503 any other one grade of sand.

loamy (modium) send - Loamy sand is 2 soll material that contalns 25% or more very coarse,
coarse, and medium sand and less +han 50% fine or very fline sand.

loamy fine sand - Loamy fine sand Is a soll material that contains 0% or more fine sand or less
+han 25% very coarse, coarse, and medfum sand and less than 50f very fine sand.

loamy very tine sand - Loamy very fine sand Is a soll material that contalns 50§ or more very
fine sand.
Sandy Loam - Sandy loam Is a sofl materfal that contains elther 20f% or less clay, with a per-

centage of siit plus twice the percentage of clay that exceeds 30, and 52% or more sand; or less
+han 7% clay, less than 508 siit, and betwsen 43% and 52 sand.

coarse sandy loem - Coarse sandy loem s a soll materlal that contalns 25% or more very coarse
and coarsa sand and less than 50% any other one grade of sand.

sandy loam (medium} - Sandy foam consists of 30% or more very coarse, coarse and medium sand,
but less than 25% very coarse sand, and less than 30% very fine or flne sand.

fine sandy loam - Fine sandy Ioam 1s a soll material that contains 30% or more fine sand and
tess then 30% very flne sand or between 15 and 30% very coarse, coarse and medium sand.

very fine sondy loam - Very flne sandy loam Is a soll materlal that contalns 30% or more very
fine sand or more than 40% fine and very fine sand, at least half of which ls very fine sand, and
less than 15% 15% very coarse, coarse, and medium sand.

Loam - Loam s a soll materlal that contalns 7 to 27% clay, 28 to 50% silt, and less than 52%
sand.

STIt loam -~ Silt lcan Is a soll materlal that contains 50% or more siit and 12 to 27% clay, or
50 to B0F silt and less than 128 clay.

Sandy clay losm - Sandy clay loam is a soil matertal that contains 20 to 35% clay, less than 28%
siHt, and 45% or more sand.

Clay loem - Clay loam Is & soll materlal that contains 27 to 40f clay and 20 to 45% sand.

Sitty cley loam =~ Slity cley losm is a soll materlal that contalns 27 to 40% clay and less than
20% sand.
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Sendy clay - Sandy clay is a soll material that contzins 35% or more clay and 453 or more sand.

Slity clay - Silty clay is a soll meterial that contains 40% or more ciay and 40% or more siit-

claz

- Clay Is a soll materla! that contains 40% or more clay, tess than 45% sand, and less than

40% sil+t.

Hoazx claz ~ Heavy clay Is a soll material that contalns more than 60% clay.

3e2.5+1 Soll Physical Properties

These propertlies relate Yo the mechanical behavioer of the soll. The physical data Is pre-

sented as simple, unwaighted means, along with the range of values faund and the number of samples
analysed for each property.

Permeabili+z - Is a measure of downward rate of water movement through a saturated soil.
Since laboratory determinations of permeabllity were not performed, estimates were made based
on the following sol! characteristics and guldelines. The soi} characteristics were mainty

toxture and fo a lesser degree, soil structure, organic matter, coarse fragment content,
porosity, and bulk densitye

Very Slow - The soll has very I|ittle 1f any weater ftransmission. Generally fine-
textured sotls dominate. Permeability Is less than 0.125 cm/hr.

Slow - The soll has very little water trensmisslon. Generaily moderately fine

textured sofls such as clay loams and sllity clay loams dominate., Permea-
bitity is 0«125 cm/hr to 2.5 cm/hr.

Modsrate = There s good water transmission. Generally medlum-textured solis such as
lcams and silt loams dominate. Permeablliity is 2.5 cm/hr to 12.5 cm/hr.

Rapid - The soil weter transmission Is too great for optimum growth. Generally
2aptd
moderately coarse-textured sofls such as sandy loams and gravelly loams
dominates Permeabllity Ts 12.5 cm/hr to 25 cm/hr.

Very RaEId -~ Excesslve water transmission throughout the soile Porous, coarse-textured
solls such as sands and gravel!s domlnate. Permeablillty is greater than 25
cm/hre

Bulk Density -~ Bulk density Ts the mass of a unit volume of dry solt and includes both pores
and soit sollds. Buik density depends largely on texture, structure and degree of compac~
tlon. Generally, with higher bulk densities there Is less pore space and development of
structure. The additlon of organlc matter enhances soll structure development and decreases
bulk density while compacting sofls by traffic or tillege Increases bulk density. For most
soils, surface layers ars |ikely to be less compact than subsoll layers.
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Table 3.3 shows the approximete relationship betwesn bulk density and soil texture. The type
of taxonomlc so!l deveiopment, organic matter content and presence of coarse fragments cen
greatly change +this refatlonship. For example, a loamy sand Bf horlzon may have a bulk
denslity much lowar than 1.5-1.6 g/cm3 due to well deveioped structure while If a large amount
of coarse fragments are present, tha bulk denslty will tlkely be substantiaily higher,

Table 3.3
Generallzed Relatlonship Between Bulk Denslity and Sol! Texture

Bulk Density Sol! Texture Class
Oul~0.4 g/cm3 peat very low

<] .1 g/cm3 heavy clay, clay very {ow
1e1=1.2 g/cm> slity clay, clay, sendy clay low
14213 g/cm3 clay loam, slity clay loem, sandy clay maderately low
fe3-1.4 g/cm3 loam, sandy cley lcem, silt loam, silt med fum
1.4-1.5 g/cm3 fine sandy loam, loam medfum high
1.5=-1.6 g/cm3 sandy loam, loamy sand high

>1.6 g/cm3 sand very high

Avallable Water Storage Capaclty (AWSC) - AWSC represents the amount of water which can be
extracted from the soll by plants or Is avallable for plant use. Quantitatively, 1+ Is the
depth of water held In the soli between fleld capacity (1/3 atmosphere) and permanent witting
polnt (15 atmospheres) and is expressed in cm/m.

Table 3.4
Approximate Avallable Water Storage Capaclty of Sslected Soll Textures

Approximate AWSC

(em H0/m of soli) Soil Texture* Class -
2.5 Ypea™ gravel very low
4.5 veory graveltly sand
8.3 sand low

10.0 loamy ‘sand

12.5 sandy loam moderate
14,2 fine sandy loam

17.5 loam

20.0 clay loam high
20,0 clay

20.8 stit loam

22.0 organic

*Soii textures contaln no gravels or aother coarse fragments
except where Indicated. There presence will proportionatety
reduce the above AWSC values.
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Type of Organic Material -~ The term applies to solls In the Organic Order. Three types of
organic material are recognized based on the degree of decomposition: flbrlc (relatively
undecomposed, with readily Identifiabie plant fragments); meslc (intermediate stage of
decomposition); and, humic (advanced stage of decompositionl.

Rubbed Fiber Content - This Is a measure for determining the degree of decomposition of
organic materials Flbric organic materlal contalns more then 40% fiber, mesic material
contains between 10 and 40% fiber and humlc material contains less than 10§ (McKeague, 1976).

von Post Scale - This empirical rating Is a field assessment of the degree of organic mater-
faj decomposition on a scale of 1 to 10: fibric {I to 4}, mesic (5 or 6), and humic (7 or
greater) (The Canadlan System of Soli Classification, 1978).

Fyrophosphate 1ndex - This color test provides another measure of organlc materfal decomposi~
tion: flbrie (25), mesic (3 to 5), and humlic (<3) (The Canadlan System of Soil Classifica-
tion, 1978).

Coarse Fragments - These are soll particles greater tharn 2 mm In dlameter. They are separat-
ad Tnto two classes: those between 2 mm and 7.5 cm diameter are consldered as gravels and
these greater than 7.5 em diameter are considered as cobbles and stones. Data glven are
average valuss based on visual estimates of retative volumes based on fleld slievings.

Percent Passing Sleves — This analysis refers to the percent of soll or gravel material which
passes through specified sleve sizes and Is used to determine Unified engineering soll class-
Tflcation system. No. 4 sieves have mesh openings of 4.76 mm meshes while No. 40 sieves have
openings of 0.42 mm. Material passing the No. 200 sleve (0.074 mm mesh openings) Is consid-
ered to be all silt and clay.

Percent Sand - as determined by particle slze analysis.

Percent Ciey - as determined by particle slze analysis.
3e245.2 Soll Chemlcai Properties

The data presented are intended to give a general indication of the levels and varlability of
Important sol! chemlcal properties. They are sultable for general applications but are not sult-
able for deriving slte speclific recommendations such as for fertiilzer appllcation.

For determination ot optimum ferti{lizer applications for Individual farms or flelds, 1t is
advisable to have Independent analyses and Interpretations conducted, because of the wide varlia-
btlity found within the same soil, the effects of past and present management practices and the
type of crop to be grown. The chemical values shown for most solfls are based an analyses of un-
developed (forested) conditlons. Tillege, crops and fertiiizer applications can drastically alter
these relationships. Solis under cultivation and cropping tend to beccme depleted of primary and
secondary elaments, phosphorous fixation occurs under acid conditions, bases and nitrates tend to
be leached, as wel! as the tendsncy for acidiflcatlon to occur as an on-going process. Minor
elements such as boron, manganese, copper, zlnc, mclybdenom, and selenium have not been included
in the standard chemlcal analyses carrled out on the soils of the map area.
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The chemica! date are presented as s'mple unwelghted means, along wlth the range of values
found and the numbar of samples analysed for each property.

Soll Reaction (pH)

Soll reaction or pd !s expressed In values from zero to 14, A value of seven Tndfcates
neutrallty; decreasing values betow seven Indicate Increasing acldlity, while fncreasing values
above seven Indlcate Increasing alkallnity,

Soll pH was measured by two methods. The first utilized a glass electode 'n a 1:1 soll-water
suspenslon for mineral so!l samples and & 1:5 suspension for organfc soll samples. The second
method employed a 0.01M CaCl, solution Tnstead of water, This latter method reduces the effect of
varyling concentratlions of salts and approaches the pH of the soil solution under actual fleld
conditlons, Values by thTs method are usuaily about 0,5 pH unit |ess than In water determina-
tlons,

Plants vary !n +hefr abl1ity to grow at different pH values, Nutrient avallabllitty to vari-
ous plants at dlfferent pH values may vary signTtlcantliy. |In generai, depending upon the type of
crop to be grown, solis with pH (HyQ) values between 5.5 and 6.0 normatly require slight amounts
of |1me whereas sofis with pH (HZO) vatues between 5,0 and 5,5 requlire moderate amounts of |ime,
and solls with values betwaen 4,5 and 5,0 may require high amounts of lims. The actual amounts of
ITme requlred are best determlned by a |ime requirement test,

The pH of surface and subsurface horlzons of southeastern Yancouver Island solis Is affected
largaly by the regiona! climate, sof! mineralogy, especlally aluminum content, texture, sofl water
ratationships, organtc matter content and so!l management, The reactfon classes of soll parent
materlals In the survey area are generally si{fghtly or medium aclds The surface soll horlzons are
nearly always medlum or strongly acld,

Table 3.5
Sof| Reaction (pH)
Reactlon Class pH Values (0,01 M CaCls5)
Extremely Acld <4,5
Very Strongly Acld 4,6-5,0
Strongly Acld 5,1-5,5
Medlum Actd 5e6=6,0
Stightly Acld 6,1=6,5
Neutrel 6,6=7,3
Miidly Alkaltne T.4-7,8
Moderately Alkalline 7.,9-8.4
Strongly Alkaline >8,5
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Conductivity (Satinity)

Salt content Is usually measured on a saturated soll extract and the resultant electrical
conductivity Is expressed in miiilsiemens per centimeter (mS/cm). Salinity fs not a common
problem in the study area, belng restricted to areas subject to tidal flooding (modifled from
U.S.S.L., Riverside, Callfornfa; Us.S.DsA., 1971).

Tahle 3.6
Conductivity (Salintty}
: Conductivity
Salinity Classes {(mS/cm) Piant Growth Conditions

Non saline (NS) <2 Salinity effects negligible. Soils freo of excess salts;
plant growth not inhiblted.

Yery weakly saline 2-4 Yields of sensitlve crops restricted. Solls have very slight

(VWS) amounts of excess salts; sensitive plants may show growth
restrictions.

Weakly sallne (WS 4-8 Yields of many crops restricted. Solls are siightly affected
by excess salt; growth of sensitive plants inhibited but
somg salt tolerant plants may not be.

Moderately saline B=-16& Most selt-tolerant crops have lower ylelds. Solls are moder~

(MS) ately affected by exccess salt. Plant growth Is very Inhib-
Tted and few crops do well.
S+rong|§ sallne >1é Only a few very sait tolerant plants survive and show low
(35} yietds. Solls are strongly affected by excess salt.

Crops and plants differ in their tolerance to sallnfty. Such crops as wheatgrass, beets and
spinach are not only highly tolerant but also react to growth stimuiatlon by salt levels that
could be lethal to sensitive plants such as Alslke clover.

Orgenic Carbon

The amount of organic carbon In soils Is a measure of sol! organlc matter which results frem
t+he decomposition and Incorporation of leaves, twigs, roots, mosses, sceds and other organic
matertal. The amount of organlc matter that accumulates Is controlled by vegetation which in turn
s related to preclpltatlon, dralnage and temperaturs. The amount of organic matter can vary from
tess than 1% +o almost 100%. In cultivated solls organic matter maintenance is very Important as
1+ improves soil fertiilty snd soll structure, promotes resistance to crusting, puddling and
eroslon, and Increases asration and friabiiity as well as moisture holding cepacity and cation
exchange capacity. Organic matter content can be estimated by muitiplylng the percent organic
carbon by 1.7.

The organic matter In solls can be maintained by frequent incorporation of green manures,
crop resldues, barnyard manure or other organic materlal. This helps to maintaln adequate lavels
of sofl fertlliity for crop production. In general the carbon content of mlneral solls Is highest
at the surface and decreases with depth. Organic soils tend fo have organic carbon content that
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remains relatively constant throughout the solil profile or Increases slightly with Increasing
depth. Levels of organic cerbon of less than 2% are considered low, 2% +o 10% moderate, while
greater than 10 are high.

Ni on

Nitrogen is a major plant nutrient required for growth. Nitrogen is util!ized by plants
mafnly In the nitrate form which Is easily lost from the soll by leaching, and In the ammonium
form which !s somewhat less subJect tc ieaching. Soll organlc matter and commercial fertilizers
are the major nltrogen sources.

Microorganisms play an important role In the provision of nitrogen to plants. The ammonify-
Ing and nltrifying microorganisms convert nitrogen from soll organic matter Into forms avatlable
for plant uptake. The amount relemssed Is Inflyenced by drainage, temperature, C:N ratio of added
organtc metter. Nitrogen-fixing bacteria, some of which are associated with roots of legumes
(e.g. clover, alfalfa), convert atmospheric nltrogen into forms usable by plants.

In thelr undisturbed condition, forested sofls fn the study area have high nitrogen levels
only In the surface organic layers and the uppermost mineral soll horlzon. Nitrogen content
decroases rapidly with depth.

For most crops, those solls having total nitrogen levels of greater than 0.40% In the surface
25 cm are not (fkely to need much nitrogen fertliizatTon for a few years. As most of these values
will vary widely from site to site, It Is more useful to take Individual soll fertility tests when
devising a2 fertiilzatlon program. Surface solls wlth values of less than 0.25% total nitrogen
wit! generally require fertillzation.

Cation Exchangp Capaclty

The abitity of sofls to hold exchangeable catlons fs termed the cation exchange capacity
which Is expressed as milli-equivalents of catlons required to balance the negative charge of
100 g of sofl at pH 7.0. Exchange sites are mainly supplled by organic matter and clay minerals.
Therefore, depending on +he organlc mattsr content and the +type and amount of clay minerals
present, the exchange capacitles can range from less than 10 to over 100 milli-equivalents per 100
g of solls The following values may be used as a gulde to the relative levels of the exchange
capacities of sofls.

Table 3.7
CatTon Exchange Capaclity Classes
Cation Exchange Capaclfg

Class (Mi1 ) 1-oquivatents/100 g
Yery Low (VL) less than 5
Low (L) 5-10
Medium (M} 10 = 20
High (H) 20 - 60
Yery High (VH} more than 100
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High cetion exchange capacltles generalily occur In fine-textured solls and solls with high
organic matter contents. Organlc solls In the surveyed area have catlion exchange capecitlies In
the range of 160~200 mli!l-equivalents per 100 g, which reflect thelr very high organic matter
content and high potentlal ablility to hold nutrlents. For mineral solls, exchange capacities are
mostly hlgh in the surface horizon, refiecting high organic matter contents, decreasing +o medium
and low In the subsoll. Coarse~textured, gravelly subsolls usually have very low catlion exchange
capacities.

Base saturation Is a most Important property In solls. It Is defined as the percentage of
total catlon exchange capacity occupled by the basic calcfum, magnesium, sodlum and potassium
catlons, Aluminum and hydrogen generally occupy that portion on the exchange complex that is not
satisfled by basic catlons. The ease with which cations are absorbed by plants s related to the
degree of base saturation. For any given solil the availability of baslc catfons Increases with
the degree of base saturations For example, a sof) with a base saturatfon of B0F would provide
cations to growing plants far more easily than the same soll with a base saturation of 40%
(Tisdale and Nelson 1966). The solls of the surveyad area narmal!ly have low base saturation,
particulariy in the upper strongly weathered horfzons.

Exchangeable Catlons

Calclum, magnesium, potassium, sodium, hydrogen, aluminum and hydroxyaluminum ions are the
most abundant exchangeable cations. Thelr proportions vary from sofil to soil depending on soll
characteristics and past management practices. Aluminum and hydrogen lons are very abundant In

most solls, but are not measured directly; rather, they are assumed to make up the remalnder of
the total catlon exchangs capaclty that Is not fllled by the basic cations. For the solls of the
study area, basfc cations account for about hatf of the catlion exchange capacity.

Aluminum and hydrogen cations predominate iIn acld solls while calcium and magnesium are the
most common In near neutral solls. Sodic and saline soils may contain various proportions of
exchangeable sodium, calcium and magnesfum as well as minor amounts of potassium. Exchangeable
catcium and magnesfum, removed by crops and jost by leaching, are usvally replaced by atuminum and
this resulfs Tn a decrease In pH.

(1) Exchangeable Calcium (Ca)

Calcium fs the dominant baslc catlon on the exchange complex. Calclum values of surface

horfzons In solls in the report area are generally greater than 4 meq/100 g although subsoils
often have calcium levels of less than 4 maq/100 g. Generally, the latter are coarse-textured
solls with low cation exchange capacities and low organic metter contents. £xchangeable calclium
levels below 2.5 meq/100 g are conslidered low and Inadequate for many crops.

(17) Exchangeable Magnesium (Mg)

Magnesium levels are generally greater than 0.85 meg/100g in most of the A horlzons of mirer-
al soils in the survey area. Most subsolls and coarse-textured sands and loamy sands with low
organlc matter have lower values. Organic soils in the survey area in general have high levels of
magnesfum, above 1.7 meq/100 g« Solls with high magnesium ievels require littie or no magnesium
fertilization while thase with medium to low levels (<0.85 meg/100 gq) may show beneficlal effects
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with Increasing amount of magnesium fertllizer. Proper rates of fertilizer applications however,
shoutd be determined by Individual soil tests and be related to the requirement of the desired
crop. (H. Chuah, personal communication).

(111) Exchangeable Sodium (Na)

Sodium Is & relatlively loosetly held lon on the exchange complex and 1s readily lost and
replaced by other lons In the soil soiution. The presence cf sodium in large quantities, expeci-
alty In fine~textured solis, is undesirable because of its detrimental effect on sot!l structure.
Solls contalining appreciable exchangeable Na catlons tend to become dispersed, are less parmeable
+o water, and have poor tllth. When Na catlons occupy more than 10 to 20f% of the cation exchange
capacity, the sol! develops a poor physical condition, especlaily If the soiuble salt content is
low. Coarse~textured sclls can tolerate @ higher exchangeatle sodium percentage than flne-
textured solls before the physical condition deteriorates. Also, soils having a high organlc
matter content can tolerate a higher Na cation percentage than those without it.

Sodlum Ts not considered an essential plant nutrient and becomes toxic to many crops Tf ex-
changeabls sodfum exceeds 25%. In the surveyed ares, Na caticns are the least abundant exchange-
able catlons, except In solts affected by tidal flooding.

(lv) Exchangesble Potassium (K)

Exchangeable potassium exists In equlliibrium with fixed forms of K in the soils This equi-
librium 1is disfurbed when plants remove the exchangeable form and, to re-establish equillibrium,
some fixed potasslum Ts released. The malntenance of an adequate supply depends upon the ressrve
and rate of release.

Solls with less than 0.15 meq/100 g of exchangeable potassium are consldered tc have low
levels, whlle values greater than 0.31 meq/100 g are considered high. Generally those solls with
high to very high levels of potassium wil! require little or no potassium fertillzation, whereas
those with moderate to very low levels wlil regqulire varying amounts as determined by Individual
soll tests and crop requirements.

Phosghorus

Phosphorus Is & major nutrient element required for plant growths Since plants can only
utltize inorganlc forms, the organic forms must be mineralized by mlicroorganisms before plant
uptake is possible. The proportion of phosphorus avallable for plant growth to the total present
in the soil at any cne time 1s generally small.

Avaitable phosphorus levels below !0 ppm ere low, while values over 40 ppm are considered
high. Depending upon the crop to be grown, solls with moderately high to high avallable phosphor-
us levels will generally require ittle or nc phosphorus fertilization, whereas those with medium
to very low values wlll require varylng amounts as determined by Individual soll tests and crop
requirements,
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Sul fur
T

Sulfur Is a minor but essentlal element for crop growth. Its content is generally low (<3
ppm) 1n most Vancouver Island mineral solls, but very high (>20 ppm} In organic solls.

lron and Alumlnum

lron and aluminum content, as measured by the sodium pyrophosphate extraction technique,
provides an Important criterion in sofl classification. For most of the sofl textures In the
study area, the Fet+Al content of the B horlzon must be equal or greater than 0.6% for the solls to
be class!fied In the Podzollic order. {Additional criterla apply; see: Canada Soil Survey
Committee, 1978). Most B horlzons in moderately well to rapldly drained soils In this study area
have FetA! values of 0.4 to 1.0%.

3.2.6 Sol) Phases and Variants

In addition to the 37 named solls described for the study area, phases and varlants of these
sofls are atso recognized. The complete tists of phase and varlant symbols and thelr description
are given below. Those phases and varlants recognlzed for each soil are also indicated In each
soll description In Chapter 4.

Soll Phases are varlations of a defined soll and occur due to differences In stoniness, topo-
graphy, depth of proflle, depth to bedrock, and other features which affect the solfls use and
managements They are not sufficiently different from the defined soil to warrant [dentification
of a separate soils Table 3.8 lists all soil phases used in the report area.

Tabte 3.8
Description of Soli Phases

[Fhase
Symbal Descripticon

co Cobbly. Cobbles and stones occupy more than 20% of the soil volume.

de Moderately to strongly cemented horlzon (durlc) occurring between 100 and 200 cm depth.

g Gravelly. Between 20 and 50% of the soil volume Is occupied by gravels.

12 Shallow 11thic. Bedrock occurs at depths between 50 and 100 cm of the seil surface.

pt Peaty. 15 to 40 cm of humic or meslc organic material occurs on the surface of the
mineral soli.

r Rubbly and/or blocky. More than 50% of the soi! volume Is occupled by coarse fragments
greater than 25 cm In dlameter.

13 Very shaliow 11thfc. Bedrack accurs at depths between 10 and 50 cm of the soli suface.

vg Very gravelly. Between 50 and 90% of the solfl volume Is occupied by gravels.

w Strongly mottied. Molsture regime of the soli Is wetter than the usual conditions as
evidenced by prominent mottling within 50 ¢m of the surface. Seasonal perched water
tables prasent. Landscape position Is not typical of Gleysolic soils.

wC Weak ly cemented horizons are present In the subsurface and/or subsoil.
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Soll Yarlants are soils whose properties are belleved to be sufficlentiy different from other
known solls to just!fy Tdentiffcation of a new soll, but cccurring over such a smal! area that
definition of a new named soll Is not justified. Exceptions were made with some Gleysolic solls
(eegs Koksllah) because of thelr significance to iand uss and management. Tabie 3.9 iists all
variants In the report area.

Table 3.9
Description of Soll YarTants

Symbol Description

2 Sufficlent Ah is present for fthe sofl to be classified in the Sombric subgroup of the
Podzolitc or Brunisolic Orders.

id The soll fs Imperfectly dralned and classifled In the Gleyed subgroup of the appropriate
sol! order.

lo 10 to 50 cm of {oam textured material occurs at the soll surface.

mc Moderately cemented soil horizons are present.

md Moderately we!l to well dralned, e.g. Orthic Dystric Bruniscl instead of Gleyed Dystiric
Brunisol.

pd Poorty drained (Gleysolic).

s Shallow. 50 to 100 cm of surficlal deposit cverlying ancther of different origin, or &
strong iy contrasting change in texture.

S0 Terrlc organic solls (mineral matertal occurs betwsen 40 and 160 cm of surfacel.

sp Sedimentary peat is present In the subsoll.

t Taxadjuncts are solfis that approximate, but do not quite meet the criteria of a taxonomic

category. Speclfic classiffcation given In +he soll description section. (Used only for
Organtc sofls in this map areal.

Vs Yery shatlow. 10 to 50 cm of surficial deposit overiying another of different orlgin, or
a strongly contrasting change In texture.

342.7 inferred Soll Properties

The Unifled System

The Unlfled classification system (Asphait Institute, 1978) (U.S.D.A, 1971) 1s based on 1)
textural characterlstics for those solls with a small amount of fines; and 2) on plasticity-
compressIbility characterlstics for solis where fines affect thelr behaviour. These are shown In
Table 3.10.

This classification gives a basls for predicting sol! behaviour as an engineering construc-
+lon material. Elght of the 15 Unlfied classes are coarse~grained and identified as GW, GP, M,
GC, SW, SP, SM and SC. Flne-grainod classes are ldentifled as M, CL, L, M4, CH and CH. One
class of organic sol! Is identifled as Pt. (Asphalt Institute, 197B).
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Awerican Assoclatlon of State Highways Offlcials (AASHO) Systenm

The AASHO system (Asphalt Institute, 1978) Is based on the observed fleld performance of
solls under highway pavement; Tt Is widely used by hlghway engineers. In this system a soll Is
placed in one of seven basic group ratings (A-1 to A~7) on the basis of grain size distribution,
Itquld imi+ and plasticity Index (as shown In Table 3.11). Group A=1 are gravelly soils of high
bearing strength and are the best soils for subgrade while groups A-4 to A-7 are the poorest for
subgrade. These latter groups are clay sofls having low bearing s+reng+hbwhen wets

Table 3.10
Characteristics of +the Uniffed Classification

UNIFIED .
SYMBOL MATERIAL CHARACTERISTICS
GW Well-graded gravels, gravel-sand mixtures, little or no fines
GP Poorly-graded gravels, gravei-sand mixtures, little or no fines
GM Silty gravels, grave!=sand=silt mixtures
GC Clayey gravels, gravel-sand-clay mixtures
SW Weli-graded sands, gravelly sands, |ittle or no fines
5P Poor ly~graded sands, gravelly sands, !ittle or no fines
SM Sttty sands, sand-sllt mixtures
SC Clayey sands, sand=clay mixtures
M lnorganic sllts and very fine sands, rock flour, silty or clayey fine sands or
clayey sil+s with slight plasticity
CL Inorganic clays of low to medlum plasticity, gravelly clays, sandy clays, silty
clays, lean clays
oL Organic siits and organic siity clays of low plasticity
MP Inorganic sTlits, micaceous or diatomateous fine sandy or silty soiis, elastic silts
CH Inorganic cltays of high plasticlty, fat clays
OH Organic clays of medium to high plasticity, organic siits
Pt Peat and other highly organlc soils




Table 3.11
Classification of Solls and Soil=-Aggregate Mixtures In the ASSHO System

Silt=Clay Materials
Granular Materlals (More than 35%
General Classification (35% or less passing 0.075 mm) passing 0.075 mm)
Group Classiflcation A-1 A-3 A=2 A=7
A-4 A~5 A~6
A-1-a A-1-b A-2-4 A-2-5 A=2-6 A-2-7 A-7-5
A-7-6
Sleve Analysls, Percent
Pass!ng
2.00 mm (No. 10) 50 max — -— — -— —— —— -~ -—- -— -—
0.425 mm (No. 40) 30 max | 50 max | 51 min -— - -— -—- -— —— -— ———
0.075 mm (No. 200) 15 max | 25 max | 10 max | 35 max | 35 max | 35 max | 35 max | 36 min | 36 min | 36 min | 36 min
Characteristics of Fraction
Passing of 0.425 mm (No. 40)
Liquid Limit —_— — 40 max | 41 min | 40 max | 41 min | 40 max | 41 min | 40 max | 41 min
Plasticity |ndex 6 max N.Pe. 10 max | 10 max | 11 min | 11 min 10 max 10 max | 11 min 11 min
Usual Types of Significant Stone Fragments Fine Silty or Clayey Stity Soils Clayey Solls
Constituent Materlals Grave! and Sand Sand Gravel and Sand
General Rating as Subgrade Excellent to Good Falr to Poor

Plasticity index of A-7-5 subgroup Is equal to or less than LL. minus 30. Plasticity Index of A~7-6 subgroup Is greater
than LL mlinus 30.

r44
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Atterberg Limits (Liquid Limit and Plastic Limit)

The englneering properties of sofls vary with the amount of water present. Atterberg Limits
moasure the effect of molsture on the conslstence of the materiat.

Atterberg timits are most commonly applied in the planning of road construction. Generally,
solis wlth high liquid 1imits, such as clays, have poor engineering properties. A low plasticity
Index, on the other hand, indicates a granular soll with Iittie or no cohesion or plasticity.
Some silits and sandy solls are non-plastic (NP}.

The 1liquid 1imit [s +the minlmum percentage moisture content at which the soil-water
mixture changes from a |louid to a plastic stats, and represents the molsture content at
which the sofl will barely flow under an applied force.

The tlquid IImI+ varies widely and values as high as B0 to 100 are not uncommon with
values of 40 to 60 more typical for clay solls. For sllty soils, values of 25 to 50 can be
expected, and are typlcal for medlum to fine textured solts In this study area. The liquid

limft test s not appllicable for sandy solls; such soils are classifled as "non-plastic"
{(NP).

The plastic Vimit Ts +the minimum percentage molsture content at which the soll-water
mixture changes from a plastic to a semi-solid state. It represents the minimum moisture at
which puddling Is possible and the maximum molsture content at which the sof) is friable. It
also generally Indicates the point of maximum cohesion In the solle

The plastic Iimit of silts and clays will not vary too widely and will range from 5 to
20. Normally, silty solls have the lower plastic Iimit. Pure sand Ts ™non-plastic" (NP).

The ptasticity Index Is the erithmetic difference between the liquid and plastic Iimits
and Indicates the range of molsture content within which a soll materlal Is In a plastic
conditTon. Generally the greater the plasticlty Index, the greater are the plasticity,
compressibility and volumetric change characteristics of the soils

The plasticity Index can be as hlgh as 70 to B0 for very plastic clays. Commonly, clays
will have P.l.'s between 20 and 40. The siity materlals normally range In P.i. between 10
and 20. In quality evatuation for pavement materials, materials are sometimes restricted to
those with a iiqulid timit of 25 or less and a maxfimum Pdls of 6, l.0., a prodominantiy granu-
Yar materlal. Plasticity index 1s an important paremeter relating tc ft1lth and workablllty
of soll by titlage Implements.

Soll Susceptibility to Water Erosion

Soll erosion by water Is a complex process Involving six maJor factors that determine the
joss of soll at a partlcular site. The method used Is valid for both exposed subsoils and culti-
vated surface solls. Erodibllity Is slte specific and involves detachment and soil transport by
both rainfail and runotf. To determine erodibility at a site, the soll erodibility factor K is
calculated by the soll-erodibillty nomograph developed by Wischmeler, Johnson and Cross (97t
which incorporates a number of soli factors such as partlcle size, organlc matter content, struc-
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ture, and permeabliity Into a graphic representation. Once calculated, the K factor is used In
the Universal Soll Loss Equation to estlmate the annual rate of soll loss In tonnes/hectare.

The calcutated K values for solls Tn the study are corrected for coarse fragment content
using a method suggested by J. J. Rasmussen‘HQBO). The corrected K values resulf In more
realistic soll loss estimates when the Unlversal Sofl Loss Equation 1s applled In the fleld.

Once the K factor Is arrived at vlia the nomograph, 1+ can be used In coajunctTon with the
slope angle of a site to determine the sroslonal risks for disturbed areas such as consfruction
sltes and agricultural land. For this, the erosionat hazards graph is used in relating the solf
erodibiii+ty factor and assoclated stope angles to determine the susceptibllity to eroston on
uncovered solts. Thus the sroslon hazard can be estimated for most sofls withfn the map area.

High
aroslon

\\ risk
NN

~
\

. ~
\ Moderate
™\ arosion \4.\
risk ~ >20%

N \\ ~ Coarse

\ <] fragments
LS

Low "~ ~

<
srosion > 203
risk -~ Coarse

fragments

Figure 3.2 Erosfon Hazard of Soils (Coen & Ho!land, 1976).
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CHAPTER FOUR
S0IL DESCRIPTIONS

4.1 [INTRODUCTION

Chapter Four describes the characterisitics of the thirty-seven Indlvidua! solls and their
phases and variants which are classifiaed in the Duncan-Nanaimc map area. Detailed individual soil
profile descriptions and chemical and physical analyses are not Includeds These are avallable on
request from the British Columbia Soil Information System (Surveys and Resource Mapping Branch,
British Columbia Ministry of Environment, Victorla, British Columbia). Summarized physTcal and
chemical data are presented as simple, unwelghted means, along with the ranges of values found and
the number of samples analysed.

The soils are arranged Tn alphabetical order and the soll map symbol is Indicated in brackets
after the sol! name. The soll landscape picture indicates a typical landscape in which the soft
occurs. The General Comments sectlon includes Information on parent materials, topography, soi!
texture, soil classification, drainage, as well as some comments on fand use, agricultural and
urban sultabllity and soi} management considerations.

The soil landscape cross-section deplcts the physlographic setting, relating the soll with
commonly assoclated solls. The parent material is described according to the terminclogy of the
Terrain Classiflcation System (E.L.UsC., 1976). Table 3.1 should be used for reference.

The generalized soll profile Indicates most common depths of major soll horizons. These
descriptions should assist map users 1n Tdentifying the soil in the fisld.
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ARROWSMITH SOILS (AR)

GENERAL COMMENTS

Arrowsmith soils (495 ha) occur in very poorly
drained depressional areas throughout the map area.
They are level and range in extent from 0.23 to 25 ha
with an average map unit size of about 6 ha. The
largest occurrence is near the Millstone River southwest
of Bowen Park near Nanaimo. These soils have an appar-
ent, year-round water table within 1 m of the soil sur-
face and consist of dominantly mesic organic materials.
At depth, normally greater than 160 cm they are general-
1y underlain by sedimentary peat which, in turn, over-
lays silts and clays.

Arrowsmith s0ils are at an intermediate stage of
decomposition and dominantly have dark brown, mesic
material in the middle and bottom tiers. They are
classified as Typic Mesisols, with minor inclusions
of Terric Humic Mesisols.

Arrowsmith sofls are considered to be the most
desirable organic soils for agricultural use as they
have favorable ¢tilth and permeability. WatertabTes

PLATE 4.1: ARROWSMITH SOIL LANDSCAPE should be maintained at the highest levels which still

permit good crop growth and field trafficability. They

should be maintained near the s0il surface over the

winter to prevent undue oxidation and subsidence.
Present land use includes vegetable production, forage crops and pasture. Adequate liming and fertiliza-
tion are required to bring production to full potential.

Arrowsmith soils are severely constrained for urban and related uses by very low bearing strengths and
high watertables.

ARROWSMITH SOIL LANDSCAPE CROSS SECTION®

|
Saturna, ARROW- | Saturna, Mexicana, ARROWSMITH Shawnigan, Quinsam soils
Rums ley SMITH | Rumsley Shawnigan soils
soils spils | soils s0ils

[
I
|
|
|
|
!
\
!
|
|

sgMv

R \-\\‘ Obv sgMb

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : organic

TOPOGRAPHY 1 level

ELEVATION RANGE : 2-300 m asl

ASPECT i none

FLOOD HAZARD ¢ may be expected

VEGETATION : Native vegetation supported by Arrowsmith soils includes a variety of water tolarant

plants such as Labrador tea, hard hack, mosses, willow, skunk cabbage, sedges, and
reeds as well as some western red cedar and shore pine,
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TYPICAL ARROWSMITH SOIL PROFILE

DEPTH (cm)
0- Op - Black (10YR 2.5/1m}, humic organic material; granular, cuiti-
Op vated; very strongly acid.
Oh Oh - Black (10YR 2/1m), humic organic material; very strongly acid.
25— —
0my Omy - Dark brown (10YR 3/3m), mesic organic material; very strongly
acid.
120~
Omp Omp - Dark reddish brown (10YR 3/3m), mesic organic material;
strongly acid.
160~
SOIL CHARACTERISTICS
DEPTH TO BEDROCK (cm} N/A
HUMUS FORM Peatymor
SOLUM OEPTH (cm) >160
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm) no restricting layer
RODTING DEPTH (cm} <160
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE {cm) 25-100; apparent
PERVIOUSNESS moderate
SOIL DRAINAGE very poor
DEPTH TO SALTS (cm) N/A
SOIL TEXTURE N/A
SOIL DEPTHS {(cm)
SOIL PHYSICAL PROPERTIES No. of No. of No. of
Samples 0-40 Samples 40-120¢ Samples 120-160
BULK DENSITY {g/cm3} Est. | (.1-.2)
AWSC (cm/m) Est. 20
TYPE OF ORGANIC MATERIAL humic mesic mesic
RUBBED FIBRE CONTENT % Est. (10-40) Est. (10-40) Est. (10-40)
von POST SCALE 5-6 5-6 Est. 5-6
PYROPHOSPHATE INDEX 3-5 3-5 Est. 3-5
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of No. of
: " |Samples 0-40 Samples 40-120 Samples 120-160
SOIL REACTION 1:1 Hp0 5 5.4 (5.,1-5.8) 6 5.5 (5.3;5.7) 3 5.6 (5.3-5.8)}
(pH) 1:2 CaCly 5 5.0 (4.8-5.4) 6 5.3 {5.1-5.5) 3 5.4 (5.1-5.6)
CONDUCTIVITY mS/cm N/A N/A N/A
ORGANIC CARBON {2} 3 43.8 (35.0-50.9) 7 49.7 (33.8-54.5} 3 52.1{48.4-54.8)
NITROGEN (%) 2 1.94 {1.81-2.06) 7 1,98 (1.57-2.44) 3 2.18(1.40-3.16)
EXCHANGE CAPACITY (meq/100q) 2 147.3 (113-181) 7 141 (130-159) 2 147.6(139.2-156.9
EXCHANGEABLE CATIONS - Ca 1 77.0 6 70.6 (48-94) 3 63 (29-81)
(meq./100g} - Mg 1 2.8 6 3.6 (1.8-8.4) 3 5.2 (3.3-7.8)
- Na 1 | o.0 6 y 0.1 3 ]0.1 {0.1)
- K 1 0.2 5 0.3 (0.2-0.4) 2 0.5 (0.4-0.5)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SO DESCRIPTION

ARso Shallow organic variant; these soils have less than 160 cm of organic material. They
are classified as Terric Mesisol. i
ARso,t Shallow organic variant and taxajunct variant; these soils have less than 160 cm of
organic material and contain more than 25 em of humic organic material. They are
classified as Terric Humic Mesisol.
ARt Taxajunct variant; the solum contains more the 25 ¢m of humic organic material. They
are classified as Humic Mesisol.
INFERRED SOIL PROPERTIES
ARROWSMITH SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
AR 0-160 Pt - - -




PLATE 4.2: BEDDIS SOIL LANDSCAPE
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BEDDIS SOILS (BD)

GENERAL COMMENTS

Beddis sofls ({1090 ha} occur throughout the survey
area on nearly level to steep slopes below elevations of
about 100 m. Generally they are found on well to rapidly
drafned sandy fluvial terraces, old post-glacial beaches
and other marine deposits.

Beddis soils are stone-free with Toamy sand or sandy
loam surface horizons. The lower horizons are compact
and are loamy sand to sand in texture. They are predom-
inantly Orthic Oystric Bruniscls although minor com-
ponents of Orthic Humo-Ferric Podzols also occur.

Agriculturally, Beddis soils are droughty, however,
with irrigation and fertilization most crops can be
produced. Beddis soils are well suited for forest
nursery operations, however, sloping areas are suscepti-
ble to erosion. In general, these soils are suitable for
urban and related developments.

BEDDIS SOIL LANDSCAPE CROSS SECTION®

Dashwood
soils

Qualicum soils

e . e

BEDDIS soils

S<:’/
— sFb or sWb

————— T ——

Qualicum soils BEDDIS soils

I
I
i
f
|
l
I
|

—_— —— sFt —

*sea Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL
TOPOGRAPHY
ELEVATION RANGE
ASPECT

FLOOD HAZARD
VEGETATION

¢ sandy fluyial blanket, sandy marine blanket
0-30%; nearly level to strong slopes

: 0-100 m as
:  all

. rare

The native vegetation is mainly composed of second growth Douglas-fir, western red
cedar and grand fir with occasional red alder and maple.
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TYPICAL BEDDIS SOIL PROFILE

DEPTH (cm)

Locose, non-compact litter over compact fiber, very strongly

acid.

Reddish yellow (7.5YR 7/6m} sandy loam; moderate, medium gran-
ular; very friable; very strongly acid.

Yellowish brown (10YR 5/6m} loamy sand; moderate, medium sub-
angular blocky breaking to single-grained; very friable; very
strongly acid.

Yellowish brown (10YR 5/4m) sandy loam sand to loamy sand;
massive breaking to single-grained; friable; medium acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm}
HUMUS FORM
SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF

RESTRICTING LAYER (cm)
ROOTING DEPTH (cm)
COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSHESS
SOIL DRAINAGE
DEPTH TO SALTS (cm)
SOIL TEXTURE

N/A
moder to mull
>100

no restricting layer
>90

D-1

N/A

rapid to moderate

rapid to moderately well
N/A

Loamy sand, sandy Toam

SOIL DEPTHS (cm)

.

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY ECLAS§) rapid - moderate rapid - moderate
BULK DENSITY {g/cm?) 3 1.22 (1.19-1.27) 3 1.73 {1,70-1.78}
AWSC {cm/m) 3 10 (8-12) 3 14.7  (9.6-17.4)
AWSC (Corr. for % CF)} (cm/m) 3 9 (7-11) 3 14.0  (9.6-17.2)
% COARSE >7.5¢cm Est. 0 Est. 0-2
FRAGMENTS  <7.5cm Est. 5-20 Est. 0-25
# 4 2 92.5 (85.4-99.6) 2 99.7 (99.5-99.3)
% PASSING # 40 2 79.4 (62.0-96.7) 2 97.3 (95.3-99.2})
SIEVES # 200 2 15.4 (13.6-17.1) 2 53.0 (37.9-68.1)
% SAND 17 78.1 (51.0-97.1) 8 74.9 {31.2-97.8)
% CLAY 16 3.2 {1.1-7.1) 8 2.2 {1.0-7.9)
SQIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50~100
SOIL REACTION 1:1 Ho0 14 5.5 (4.4-6.0) 11 5.8 (5.7-6.0)
{pH) 1:2 CaClp 30 5.0 (4.0-5.6) 11 5.1 (4.9-5.4)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 22 1.1 {(0,3-2.2) 9 0.4 (0.1-1.0}
NITROGEN (%) 9 0.07 {0.02-1.2) 9 0.02 (0.01-0.05)
EXCHANGE CAPACITY {meg/100g) 8 12.0 (5.7-17.4) 9 6.9 (4.9-9.7)
EXCHANGEABLE CATIONS - Ca 9 1.0 (D.3—2.lg 9 0.8 50.2-6.3;
{meq/100g) - Mg 9 | 0.2 (0.1-0.5 8§ {0.1(0.1-0.3
- Na 9 0.1 {(0.1) 8 0.1 {0.1-0.2)
PHOSPHORUS \ - K g gdl [?.é-g.Z) 8 0.1 (0.1-0.1)
m .5-34 3 15_ (l2-17
SULFUR (ppm PP 9 | 0.5 {0.1-0.%) 9 | 2.7 f0.3-733)
IRON 29 0.22 (0.03-0.55) 5 Q.07 (0.03-0.10)
% ALUMINUM 29 0.39 (0.12-0.82) 5 0.34 (0,22-0.45)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

* BDa Sombric variant (Gleyed Sombric Brunisol); usually the result of long term cultivation.

BOg Gravelly phase; the soil profile contains 20 to 50 coarse fragments, wusually in the
fine gravel size (<2.5 cm).

BDid Imperfectly drained (wetter} variant (Gleyed Dystric Brunisol, with some Gleyed Humo-
Ferric Podzol);  occurs in seepage areas, usually along margins of higher fluvial
terraces.

BDs Shallow variant; coarser textured material (very gravelly sand, very gravelly loamy
sand) occurs at 50 to 100 cm.

INFERRED SOIL PROPERTIES
BEDDIS SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT TNDEX K FACTOR
BD 0-100 SM A-2-4 N.P. N.P. 0.2 - 0.5




52

BELLHOUSE SOILS (BH)

PLATE 4.3: BELLHOUSE SOIL LANDSCAPE

GENERAL COMMENTS

Bellhouse soils {176 ha) have developed on shallow,
coarse-textured, colluvial or morainal deposits which
overlie gently to moderately sloping sandstone bedrock.
Most Bellhouse soils occur in the Yellow Point-Harmac
ared where open grasslands interspersed with stands of
Arbutus and Garry Oak are commonly found. This vegeta-
tion type promotes formation of 'dark, organic matter-
enriched A horizons and provides 1limited natural
grazing, These soils are dominantly classified as
Sombric Humo-Ferric Pedzol; 1lithic phase. Bellhouse
s0ils are considered nonarable because of severe limita-
tions due to shallow depth to bedrock and stoniness.

Bellhouse soils are normally not suited for urban
deveTopment because of shallowness to bedrock. They are
also too shallow for septic tank effluent disposal.

BELLHOUSE SOIL LANDSCAPE CROSS SECTION®

: BELLHOUSE
| s0ils
!
|

Mexicana soils

BELLHOUSE
soils

Saturna soils Mexicana soils

1
|
}
|
l
E

*see Table 3.1 for explanation of terrafin symbols

LANDSCAPE CHARACTERISTICS

ridged sandstone

Garry Oak with a ground cover dominated by grasses.

PARENT MATERIAL : gravelly sandy morainal veneer or sandy rubbly colluvial veneer over subdued or

TOPOGRAPHY : 2-20%; very gentle to strong slopes

ELEVATION RANGE : 0-100 m asl

ASPECT : dominantly south

FLOOD HAZARD : no hazard

VEGETATION : The native vegetation consists of open Douglas-fir stands, scattered arbutus and

|
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TYPICAL BELLHOUSE SOIL PROFILE

DEPTH (cm%

0 L L - Loose, non-compact litter; very strongly acid.

Ah Ah - Very dark brown (10YR 2/2m} sandy loam; weak to moderate,
meq;um granular; firm; clear, smooth boundary; strongly
acid.

Bf Bf - Strong brown (7.5YR 4/6m) sandy loam, weak, fine to medium
subangular blacky breaking to single-grain; very friable;
strongly acid.

45- [ —
R R - Bedrock {sandstone)
SOIL CHARACTERISTICS
DEPTH TO BEDROCK {cm) 30-60
HUMUS FORM mull
SOLUM DEPTH {cm) 30-60
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm) 30-60; sandstone bedrock
ROOTING DEPTH {(cm) 30-60
COARSE FRAGMENT CLASS 1- 3
DEPTH 7O AND TYPE OF WATERTABLE (cm) N/A
PERVIQUSNESS moderate to rapid
SOIL DRAINAGE well to rapid
DEPTH TO SALTS (cm) N/A
SOIL TEXTURE gravelly sandy loam or gravelly loamy sand
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-20 Samples 20-60
PERMEABILITY (CLAS§} rapid to very rapid rapid to very rapid
BULK DENSITY ({g/cm?) Est. 1.5 Est. 1.5
AWSC (cm/m) 2 16.4 (15.0-17.7) Est, 15.0-(13.0-17.0}
MSC (carr. for % C.F.) {cm/m) 2 13.2 {11.3-15.0) Est. | 11.0 (8.0-14.0)
% COARSE >7.5cm Est. 0-3 Est. } 0-3
FRAGMENTS <7.5¢m 3 15-35 Est. 15-25
a8
SIEVES #200 Est. | 20
% SAND 4 66.2 (55.8-73.7) 1 58.1
% CLAY 4 10.3 {5.3-15.2) 1 13.6
SOIL DEPTHS (cm)
S0IL CHEMICAL PROPERTIES No. of No. of
Sampies - 0-20 Samples 20-60
SOTL REACTION 1:1 Hp0 4 5.2 {4.8-6.0) 3 5.5 {6.2-5.7)
(BH) 1:2 CaClp 4 4.6 (4.1-5.7) 3 5.1 (4.6-5.4)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 6 6.2 {5.0-7.1) 4 2.1 (1.8-2.5)
NITROGEN (%) 6 0.31 (0.22-0.45) 3 0.11 (0.08-0.15)
EXCHANGE CAPACITY {meq/100g} 6 29.8 (22.8-39.3) 3 11.7 (10.4-13.9)
EXCHANGEABLE CATIDNS - Ca 4 4.8 (0.9-15.0) 3 1.2 (0.2-12.0)
{meq/1009g) - Mg 4 1.1 {0.1-3.5) 3 0.2 (0.01-0.3}
- Na 4 0.2 {(0.1-0.3) 3 0.1 (0.1-0.2)
- K 4 0.3 (0.1-0.7} 2 0.3 (0.2-0.3)
PHQOSPHORUS (ppm) 4 71,0 {16.0-111.0) 3 21.0 {18.0-25.0}
SULFUR (ppm) 3 2.8 (2.3-3.2) 1 1.0
% IRON 3 0.58 (0.28-0.96) 5 0.24 (0.11-0.47)
% ALUMINUM 3 0.37 {0.22-0.59) 5 0.47 (0.38-0.61)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

BH13 Very shallow 1ithic phase:; sandstone bedrock occurs within 50 cm of the surface.
Map units contain numerous bedrock outcrops.
INFERRED SOIL PROPERTIES
BELLHOUSE SOILS

SOIL SOIL UNIFIED AASHD SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR

BH 5}00 GM A-1-b N.P. N.P. -
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BOWSER SOILS (BO)

GENERAL COMMENTS

Bowser sofls {80 ha) have developed on gently undu-
lating landscapes below 100 m elevation. The parent
materials are sandy fluvial or marine veneers underlain
by silty marine deposits. Although not extensive, these
soils occur throughout the survey area and are usually
found in conjunction with Brigantine soils. Bowser
50i1s are imperfectly to poorly drained and have season-
ally perched watertables.

Bowser soils are stone-free and have friable, sandy
loam to loamy sand surface textures. The lower horizons
are either compact silt Toam or interlayered silt loam
and sands. They are predominantly classified as
Gleyed Humo-Ferric Podzols.

Adequate drainage, irrigation and fertilization are
necessary for good production of a wide range of crops.

Urban and related uses are constrained by high

watertables during the winter and spring.

PLATE 4.4: BOWSER SOIL LANDSCAPE

BOWSER SOIL LANDSCAPE CROSS SECTION*

BOWSER soils

Fairbridge soils

I
|
I
|
|
1
|
|
1
i

~ SN
~ sWy
\\\ CEWb fub
.

*sea Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOOD HAZARD
YEGETATION

PARENT MATERIAL :

.
.

ELEVATION RANGE :

sandy marine or fluvial veneer over sandy silt marine

0-5% slopes; nearly level to moderate slopes

0-100 m asl

all

no hazard to rare

Bowser s0ils support mainly second-growth stands of Douglas-fir, western red cedar,
western hemlock, and red alder. The understory is dominated by sword fern.
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TYPICAL BOWSER SOIL PROFILE

DEPTH (cm)

65~

100-

Loose, non-compact Titter; very strongly acid.
Very dark brown (10YR 2/2m) sandy loam; moderate, medium gran-
ular; very friable; extremely acid.

Yellowish red (5.0YR 4/6m)

sandy Tloam; i weak to moderate,
medium subangular blocky; very friable;

tery strongly acid.

many, medium, prom-

Light olive brown (2.5Y 5/4m) sandy loam; T
very fri-

inent mottles; moderate, medium subangular blocky;
able; very strongly acid.

Grayish brown (2.5Y 5/2m) silt loam; many, medium, prominent
mottles; massive breaking to strong, medium, psuedo-angular
blocky; firm; strongly acid.

SOIL CHARACTERISTICS

DEPTH TQ BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE QF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSNESS

SQIL DRAINAGE

DEPTH TO SALTS (cm)
SOIL TEXTURE

N/A
mull
>100

100+; compact BC horizon
100+

0-1
65-100;
slow
imgerfect to poor
N/

seasonal perched

sandy loam or loamy sand/silty clay loam or silt loam

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-100
PERMEABILITY (CLAS§) moderate siow
BULK DENSITY (g/cm) Est. 1.20 Est. | 1.50
AWSC {cm/m) Est. | 15.0 (13.0-17.0} Est. | 20.0 {15.0-25.0)
AMSC (Corr. for % CF) {cm/m) Est. | 13.0 {11.0-15.0) Est. | 20.0 (15.0-25.0)
PYROPHOSPHATE INDEX
% COARSE >7.5¢cm Est. | O Est. | O
FRAGMENTS  <7.5cm ESE. %80 Est. ?00
# 4 st. Est.
BRASSING s a0 Est. | 65 Est. | 100
#200 Est. | 15 Est. | 96
% SAND 5 65.8 (56.6-75.3) 5 23.2 (16.4-29.3)
% CLAY 5 8.3 (3.2-14.2) 5 7.8 (5.3-10.0)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES Na. of No. of
Samples 0-40 Samples 40-100
SOIL REACTION 1:1 H»0 2 5.7 {5.5-5.8) 2 5.9 (5.8-6.0)
{pH) 1:2 CaClp 7 | 4.9 {3.8-5.1) 5.2 (5.1-5.3)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) b 1.4 (0.8-2.8) 2 0.4 (0.2-0.6)
NITROGEN (%) 2 0.04 {0.03-0,04) 2 0.02 {0.01-0.03)
EXCHANGE CAPACITY (meq/100g) 2 8.4 (7.3-9,5) 2 9.3 (5.9-12.7)
EXCHANGEABLE CATIONS - Ca 2 0.63 (0.6-0.7} 2 0.3 (0.2-0.5)
(meq/1009) - Mg 2 0.1 {0.1) Z 0.1 (0.1)
- Na 2 | 0.2 {0.2) 2 10.2(0.2)
- K 2 0.1 (0.1} 2 0.1 (0.1}
PHOSPHORUS {ppm} 2 7.1 {6.6-7.5) 2 23.0 (17.7-28.2)
SULFUR {ppm) 2 0.2 {0.1-0.3) 2 0.3 (0.1-0.9)
% IRON 6 0.44 (0.22-0.69) ND
% ALUMINUM 6 0.44 (0.25-0.73) ND
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SGIL DESCRIPTION

BOg Gravelly phase; the soil profile contains coarse fragments in excess of 20% {(normally
20 to 50%) mostly in the fine gravel size (<2.5 cm).
INFERRED SOIL PROPERTIES
BOWSER SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
0-50 SM-SC A-2-4 N.P. ‘N.P. Q.1 - 0.2
BO :
50-100 ML-CL . A-4 25.0 ; 4.0 0.5
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BRIGANTINE SOILS (BE)

GENERAL COMMENTS

Brigantine scils {520 ha) have developed on gently
undulating, coarse-textured, fluvial, fluvioglacial and
marine deposits overlying medium-textured marine depo-
sits and occur between sea level and 100 m in elevation.
Lateral seepage and/or seasonally perched watertables
occur for iong periods during the winter months.

Brigantine soils are imperfectly drained, stone-
free and have sandy loam toc loamy sand surface textures.
The surface horizons are very friable while the siTt
Toam textured subsurface is very compact. Brigantine
soils are classified as Gleyad Dystric Brunisols
although significant components of Gleyed Humo-Ferric
Podzols also occur.

Adequate drainage, irrigation and fertilization are
necessary for good production-of a wide range of craps.

Urban and related uses constrained by high water-

tables during winter and spring.

PLATE 4.5: BRIGANTINE SOIL LANDSCAPE

BRIGANTINE SOIL LANDSCAPE CROSS SECTION®

Dashwood soils BRIGANTINE 50115 Fairbridge soils

Shawnigan soils

.
|
N

sgMb

———— — e —

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL sandy marine, fluvioglacial or fluvial veneer over fine silty marine

»e

TOPOGRAPHY : 1-15% slopes; nearly level to moderate slopes

ELEVATION RANGE : 0-100 m asl

ASPECT :an

FLOOD HAZARD : no hazard to rare

VEGETATION : Uncleared areas support second growth stands of Douglas-fir, western red cedar,

western hemlock, and red alder. The understory is dominated by sword fern.
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TYPICAL BRIGANTINE SOIL PROFILE

DEPTH {cm)

30- B

65-

100-

Loose, non-compact litter, very strongly acid.

Dark brown (1OYR 3/3m) sandy loam;
very friable; very strongly acid.

moderate, medium granular;

Strong brown (7.5YR 4/6m) sand{ loam; weak to moderate, medium
subangular blocky; very friable; very strongly acid.

common, wedium, distinct
very friable;

Olive brown (2.5Y 4/4m) sandy loam;
mottles; moderate, medium subangular blocky;
very strongly acid.

Grayish brown {2.5Y 5/2m) silt loam;
mottles: strong, medium, psuedo-angular blocky;
strongly acid.

common, medium, distinct
firm; very

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE {(cm)

PERVIOUSNESS
SDIL DRAINAGE
DEPTH TO SALTS (cm)
SOIL TEXTURE

N/A
mull
>100

110+;
100+
0-1
60-100;
slow
imgerfect
N/

compact BC horizen

seasonal perched

sandy loam or loamy sand/silty ciay loam or silt loam

SOIL DEPTHS (cm}

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY (CLAS§) moderate sTow
BULK DENSITY (g/cm?) 1 1.2 Est. | 1.45
AWSC (cm/m) 1 17.9 Est. | 20.0 (15.0-25.0)
{(Corr. for % C.F.) (cm/m)} 1 15.2 Est. | 20.0 (15.0-25.0)
% COARSE >7.5¢cm 5 0 5 0
FRAGMENTS <7.5cm ? ?51? 5 068
# . Est. 1
b BISSING 4 40 1 | 613 Est. | 100
#200 1 36.1 Est. 98
% SAND 4 61.9 {56.,7-74.5) 7 17.8 (4.3-28.9)
% CLAY 4 14.2 (9.2-18.3) 7 32.4 (21.3-42.4)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 Hz0 4 4.8 (4.7-5.0) 2 5.3 {5.2-5.3)
(gH] 1:2 CaCly 10 4.8 {4.1-5.3) 2 4.6 {4.4-4.7)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 7 1.8 {0.4-4.2} 1 0.2 (0.2)
NITROGEN (%) 4 Q.11 (0.02-0.19) 2 0.01(0.01}
EXCHANGE CAPACITY {meq/1009) 4 18.5 (11.8-23.9) 2 10.9 (9.7-12.2)
EXCHANGEABLE CATIONS - Ca 4 1.1 (0.3-2.2) 2 4,5 {4.3-4.6)
{meq/100¢) - Mg 4 | 0.3 (0.1-0.7) 2 | 1.0 (0.9-1.0)
- Na 4 0.2 (0.1-0.3} 2 0.3 (0.2-0.3)
- K 4 0.1 (0.1-0.2) 2 0.1 (0.1)
PHOSPHORUS (ppm) 5 | 8.3 Es.o-lz.o) 2 | 11.8 (9,5-14.2)
SULFUR {ppm) 4 | 0.9 {(0.3-1.4) 2 1.0 (0.9-1.1)
% IRON 3 0.40 (0.30-0.49) 2 0.51 {0.40-0.61}
% ALUMINUM 3 .66 (0.32-0.87) 2 0.41 (0.33-0.47}
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SOEL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

BEg Gravelly phase; the upper horizons have coarse textured material containing 20 to 50%
gravel,
BEmd Moderatlely well to well drained variant; drier soil moisture regime, with predominant-
1y Orthic Dystric Brunisol soil development.
INFERRED SOIL PROPERTIES
BRIGANTINE SOILS
SOIL S0IL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX kK FACTOR
BE 0-50 SM-5¢ A-2-4 N.P. N.P. 0.1 - 0.2

50-100 ML-CL A-4 25.3 3.8 0.5
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CASSIDY SOILS (CA)

GENERAL COMMENTS

Cassidy soils (1000 ha) occur on very coarse-
textured, level to gently sloping terraces and flood-
plains along the narrow river and stream valleys of the
surveyed area. Generally associated with Comiaken and,
to a lesser extent, Chemainus soils, Cassidy soils are
rapidly drained with an apparent watertable usually at
1 to 5 m depth.

These soils are commonly very gravelly loamy sand
or sandy loam texture and contain lenses of sand and
gravel. Although some of the Cassidy soils occuring on
higher terraces are Orthic Oystric Brunisols, most are
classified as Orthic Regosols, Orthic Humic Regosols
or Cumulic Regosols.

Due to their coarse textures and stoniness, Cassidy
soils require substantial amounts of stonepicking, irri-
gaticn and fertilization. Conseguently, they are of
limited value for agriculture.

Urban and related uses are constrained due to sus-
ceptibility to flooding. Also septic tank effluent
renovation may be incomplete because of coarse subsoil
textures.

PLATE 4.6: CASSIDY SOIL LANDSCAPE

CASSIDY SOIL LANDSCAPE CROSS SECTION®

CASSIDY soils River CASSIDY soils Comiaken-Chemainus so0ils Shawnigan soils
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*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : sandy gravelly fluvial

alder, and maple.

The understory is dominated by salal, bracken, and swordfern,

TOPOGRAPHY : 1-9%; nearly level to gentle slopes

ELEVATION RANGE : 0-150 m asl

ASPECT :oall

FLOOD HAZARD : may be expected

VEGETATION The native vegetation consists of Douglas-fir, grand fir, western red cedar, red
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TYPICAL CASSIDY SOIL PROFILE

DEPTH [cm)2

L - Loose, non-compact litter; extremely acid.
C1- Gravelly sand; single-grained; 7loose; strongly acid.
Ah - Very dark brown (10YR 2/2m) gravelly sandy loam; woderate,
fine to medium, subangular blocky to granular; very friable;
10- abrupt wavy boundary; strongly acid.
C» - Very gravelly sand; single grained; loose; strongly acid.
100-
SOIL CHARACTERISTICS
DEPTH TO BEDRDCK {cm) N/A
HUMUS F mull
SOLUM DEPTH (cm} 0-50
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm} no restricting layer
ROOTING DEPTH (cm) 50-100
COARSE FRAGMENT CLASS 1-4
DEPTH TO AND TYPE OF WATERTABLE (cm) 100-500; apparent
PERYIQUSNESS rapid
SOIL DRAINAGE ragid
DEPTH TQ SALTS {(cm) N/
SOIL TEXTURE gravelly loamy sand, gravelly sandy loam, gravelly sand
S0IL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABLLITY (CLAS§) ragid to very rapid ragid to very rapid
BULK DENSITY (g/cm°) Est. | 1. Est. | 2.00
AWSC {cm/m) 1 5.1 Est. | 4.0 (3.0-5.0}
AWSC (Corr. for % CF) (cm/m) 1 1.1 Est. | 0.5 (0.0-1.0)
% COARSE >7.5cm Est. | 5-25 Est. | 5-40
FRAGMENTS  <7.5cm Est. | 35-70 3 35-70
B PASSING g 1| % 1|10
#200 1 2.5 1 1.0
% SAND 4 82.5 (63.0-94.7) 2 82.8 (77.7-87.8)
% CLAY 4 3.7 (1.3-5.6) d 4.1 (1.5-6.6)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 H»0 5 5.8 (5.2-6.4) 6 6.1 (5.6-6.5)
8 12 CaClz 6 5.2 (4.7-5.9) 6 5.4 {5.0-6.0}
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 4 0.8 {0.4-1.3) 1 0.9
NITROGEN (%) 4 | 0.03 (0.02-0.04) 2 | 0.02 {0.01-0.04)
EXCHANGE CAPACITY (meq/lOOg) 5 8.7 (5.6-12,7) 6 7.6 {4.0-9.9)
EXCHANGEABLE CATIONS - 4 2.8 (2.3-4.1) 6 2.0 {1.4-3.2)
(meq/100g) - Mg 5 0.3 (0.1-0.7) 6 0.2 {0.1-0.3)
- Na 5 0.1 (0.1-0.2) 6 0.1 (0.1)
- K 5 0.3 (0.1-0.5) 6 0.2 {0,1-0.5)
PHOSPHORUS (ppm) 3 95.5 (60.4-161.7) 3 21.4 (10.2-42.0)
SULFUR (ppm) 3 0.3 (0.1-0.5) k! 0.1 (0.1-0.2)
% TROM 4 0.27 (0.13-0.56) 4 0.18 (0.06-0.43)
% ALUMINUM 4 0,26 (0.12-0.45) 4 0.20 (0.12-0.32)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

CAco Rapidly drained soils developed on coarse textured relatively recent fluvial deposits,
containing more than 20% cobbles and stones by volume.

CAco, To Rapidly drained soils developed on coarse textured relatively recent fluvial deposits,
containing more than 20% cobbles and stones by volume and having a 20 to 50 cm loam
textured capping, and having a 20 to 50 cm loam capping.

CAg Rapidly drained soils developed on coarse textured relatively recent fluvial deposits,
with only 20-50% coarse fragments by volume.

CAlo Rapidly drained soils developed on coarse textured relatively recent fluvial deposits,
with 20-50 om of loam textured capping.

INFERRED SOIL PROPERTIES
FOR CASSIDY SOILS
SOIL SOIL UNIFIED AASHO SOIL ERQDIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICLTY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
CA 0-100 GM A-1-a NP - 0.02
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CHEMAINUS SOILS (CR)

GENERAL COMMENTS

Chemainus soils (2105 ha) occur on level to very

gently sloping floodplains and Tow terraces along
streams and rivers. They occur extensively alaong the
Nanaimo, Chemainus, Cowichan, and Koksilah Rivers.

These moderately well drained soils have formed in
medium textured fluvial deposits that have apparent
vwatertables at 1 to 2 m depth.

Chemainus soils have very dark brown silt loam to
1oam surface horizons and are dominantly classified as
Orthic Dystric Brunisols and Orthic Sombric Brunisols,
although Cumulic Regosols and Orthic Regosols occur on
the more recent deposits.

Chemainus soils are some of the best suited agri-
cultural soils in the survey area, principally because
of their high water holding capacity, level topography,
and proximity to irrigation water. The dominant land
uses are pasture and hay production, but vegetables and
small fruits are also grown on the Chemainus River
floodplain and the Cowichan River delta. Chemainus

PLATE 4.7: CHEMAINUS SOIL LANDSCAPE s0ils are well suited for a wide range of crops, however
irrigation is necessary for maximizing yields. Flooding
can occur during the winter but generally is not a
serious limitation to agriculture in these areas.
CHEMAINUS SOIL LANDSCAPE CROSS SECTION®
GQualicum kscarp— CHEMAINUS soils Cassidy soils CHEMAINUS River k0m1aken
soils ment soils soils
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*gee Table 3.1 far explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL -

sandy silty fluvial level or terrace

TOPOGRAPHY ¢ 0-5%; level to very gently sloping

ELEVATION RAMGE : 5-150 m asl

ASPECT :  none

FLOOD HAZARD may be expected to frequent

VEGETATION Chemainus soils are mostly cleared and cultivated. Uncleared areas consist of second

growth Douglas-fir, grand-fir, western hemlock,

alder with a wide variety of shrubs in the understory.

western red cedar, maple, and red
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TYPICAL CHEMAINUS SOIL PROFILE

DEPTH (cm)

50-

100-

Ah -

Bm -

Bmp -

Loose, non-compact litter,

Yery dark brown

granular; friable; non-plastic;

Dark yellowish brown (10YR 4/4 m) silt loam;

ate, medium angular blocky; friable;

acid,

Light olive brown (2.5Y 5/4 m) silt loam;
friable;

fine to medium,
slightly acid.

angular blocky;

(10YR 2/2 m) silt loam;
medium acid.

strongly acid.

moderate,

non-plastic;

SOIL CHARACTERISTICS

DEPTH TO BEDROGCK (cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER [cm)

ROOTING DEPTH {cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

‘PERVIOUSNESS
SOIL DRAINAGE
DEPTH T0 ‘SALTS (cm)
SOIL TEXTURE

N/A
mul
50-150

ng restricting layer
600+

100-300;
moderate
moderately well
N/A

apparent

fine sandy loam, loam, silt loam

SOIL DEPTHS (cm}
SOIL -PHYSICAL PROPERTIES No. aof No. of
Samples 0-50 Samples 50-100
PERMEABILITY (CLAS§% moderate to rapid moderate to rapid
BULK DENSITY {g/cm 3 1.00 (0.90-1.13) 3 1.00 {0.97~1.04}
AWSC (cm/m) 3 16.6 (14.7-20.2) 3 20.0 (16-24)
AWSC (Corr. for % CF) (cm/m) 3 16.3 (14.1-20.2) 3 20.0 (16-24)
% COARSE >7.5¢m Est. 0 Est. 0
FRAGMENTS  <7.5cm Est. 0 Est. 0
2 PASSING # 4 7 99.7 (98.5-100.0) 3 99.9 {99.7-100.0)
STEVES # 40 7 83.5 (68.5-99.9) 3 96.8 (90.5-99.9)
EVE #200 7 | 55.0 (31.2-65.3) 3 177.0 (70.9-86.2)
% SAND 18 31.2 (3.3-48.8) 6 33.7 (3.2-54.1)
% CLAY 18 10.5 (3.2-29.9) 6 13.2 (7.2-28.0)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 H»0 13 5.8 {5.2-6.3) 10 6.0 (5.2-6.3)
IBH) 1:2 CaCly 20 4.8 (4.5-5.6) 10 5.1 {4.5-5.5}
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 13 1.12 (0.21-2.26) 5 0.75 (0.31-1.27)
NITROGEN (%) 13 0.08 (0.01-0.10Q) 7 0.06 (0.02-0.10})
EXCHANGE CAPACITY (meqg/100q} 13 14.3 (10.1-22.2) 7 12.4 (10.1~15.9)
EXCHANGEABLE CATIONS - Ca 13 5.5 (3.5-8.4) 7 5.8 (3.3-8.4)
{meq/100g) - Mg 13 1.1 (0.2-2.4 7 1.3 (0.4-3.2)
- Na 13 0.1 {0.1-0.3 7 0.2 (0.1-0.3)
- K 13 0.1 (0,0-0.4) 7 0.1 (0.0-0.2)
PHOSPHORUS {ppm) 7 | 15,4 (7,9-25.6) 5 | 10.7 (6,2-16,6)
SULFUR {ppm} 3 0.5 (0.1-0.9) 5 0.5 {0.0-0.9)
% TRON 8 0.36 {0.06-0.18) 2 0.14 (0.09-0.19)
% ALUMINUM 8 0.37 {0.24-0.49) 2 0.10 (0.09-0.10)

medium

weak to moder-
slightly

weak to woderate,
non-plastic;
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SDIL DESCRIPTION

CHg Gravelly phase; contains between 20 and 50% cparse fragments by volume.

CHg,id Gravelly phase; imperfectly drained variant; gleyed subgroups of Dystric Brunisols and
Regosols which contain between 20 and 50% total coarse fragments by volume. Occur on
tha towest portions of floodplains.

CHg,s Gravelly phase; shallow variant; strongly contrasting texture, usually sand or gravel-
1y sand occurs at depths between 50 and 100 ¢m. Soil contains between 20 and 50% total
coarse fragments by volume.

CHid Imperfectly drained variant; gleyed subgroups of Dystric Brunisols and Regosols.
Occurs on lowest portions of floodplains.

CHs Shaltow variant; strongly contrasting texture, usually sand or gravelly sand, occurs
at depths between 50 and 100 cm.

INFERRED SOIL PROPERTIES
CHEMAINUS SODILS
So1L SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT THDEX K FACTOR
CH 0-100 ML, or A-4, 32.8 10.0 0.5
ML-CL A-7-6 (24.0-42.6) (4.0-16.9)
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COMIAKEN SOILS (CN)

PLATE 4.8; COMIAKEN SOIL LANDSCAPE

GENERAL COMMENTS

Comiaken soils (575 hal occur on level to very
gently sloping floodplains and are associated with
Cassidy and Chemainus soils. The major areas accur
along the Nanmaimo, Chemainus, Cowichan and Koksilah
Rivers. They are generally developed in the sandy
fluvial materials associated with levees, point bar
deposits and channels. Comiaken soils are well to
rapidly drained and generally have an apparent water
table at about 2 m for most of the year.

Comiaken soils are rapidly permeable with generally
loamy sand or sandy loam textures although interlayered
lenses of silt or sand are common. They are dominantly
classified as Cumulic Regosols with miner occur-
rences of Cumulic Humic Regosols, Orthic Regosols and
Orthic Humic Regosols.

Uncontrolled flooding and intensively channeled
topography generally restrict land uses to seasona)
pasture and woodlots. With dyking, levelling and frri-
gation these soils can support a wide range of crops.

Urban and related uses on these soils are not
recommended because of the flood hazard.

COMIAKEN SOIL LANDSCAPE CROSS SECTION*

Crofton soils

Chemaginus soils
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COMIAKEN soils

Cassidy soils COMIAKEN soils
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*see Table 3.1 for

explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOOD HAZARD
VEGETATION

PARENT MATERIAL :
ELEVATION RANGE :

sandy fluvial level or terrace

: (0-5%; level to very gentle siapes

0-200 m asl
: none
t frequent

1 The native vegetation consists of black cottonwood, red alder with minor willow, vine
and bigleaf maple, and grand-fir.
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TYPICAL COMIAKEN SOIL PROFILE

DEPTH {cm}

Loose non-compact litter;

Brown (7.5YR 4/2m) sandy loam;
able, medium acid.

Yery dark grayish brown (10YR 3/2m) very fine sandy loam;
weak, moderate subangular blocky;

Dark grayish brown (2.5Y 4/2m) sand,

strongly acid.

Dark brown {10YR 3/3m) loamy sand;

granular;

Dark grayish brown (2.5Y 4/2m) loamy sand;
strongly acid.

loose;

very friable;

single-grained;

friable;

strongly acid.

single-grained,

weak to moderate, medium
strongly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (
HUMUS FORM
SQLUM DEPTH (cm)

cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

ROOTING DEPTH (cm)

N/A
N/A
0-10

no restricting layer
80

COARSE FRAGMENT CLASS 0
DEPTH TQ AND TYPE OF WATERTABLE (cm) 200; apparent
PERVIOUSNESS rapid
SOIL DRAINAGE rapid
DEPTH TD SALTS (cm) N/A
SOIL TEXTURE sand, loamy sand, sandy loam
SOIL DEPTHS (cm)
SOIL PHYSICAL PRODPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY (ELAS§ rapid ragid
BULK DENSITY (g/cm?) 2 1.2 (1.13-1.30 2 1. {1.0-1.4)
AWSC (cm/m) 2 11.0 (8.0-14.0) 3 11.0 (8.0-14.0)
AWSC (Corr. for % CF} (cwm/m) 2 11.0 (8.0-14.0) 3 11.0 (8.0-14.0)
% COARSE >7.5cm Est. 0 Est. 0
FRAGMENTS <7.5cm Est. 0-5 Est. -5
% PASSING # 4 ? 100 Est. 100 (99,9-100)
STEVES # 40 2 99.6 599.5-99.7; Est. 95 (90-100)
#200 2 57.8 (48.6-55.6 Est. 50 (40 60)
% SAND 6 73.7 (44.4-93.7) 4 0 (35.8-85.6)
% CLAY & 3.9 (1.0-6.3) 2 7 5 (4.8-13.2)
SOIL DEPTHS {cm}
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 Hp0 5 5.8 (5.5-6.0) ) 5.7 55.4—6.0
8 :2 CaCly 5.1 (4.8-5.4) 4 5.1 {4.9-5.3
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON {%) 5 0.7 (0.2-1.1) 4 1.3 {0.8-1.8)
NITROGEN {%) 5 0.04 {0.01-0.07) 4 Q.07 %0.0B-O.ll]
EXCHANGE CAPACITY (meq/100g} 5 10.8 {3.6-15.,7) 4 13.1 {7.5-19.7)
EXCHANGEABLE CATIONS - Ca 5 6.2 {1.9-9.56) 4 7.5 {3.7-11.0)
(meq/100g) - Mg 5 10.7 {(0.4-1.0) 4 | 9.7 {0.4-1.1)
- Na 5 0.1 (0.1-0.2) 4 c.1 50.1—0.2)
- K 5 0.1 (0.01) 4 g.1 (0.1)
PHOSPHORUS [ ppm) 5 8.1 (6.3-12.3) 4 10.5 (8.4-12.9)
SULFUR {ppm} 5 1.3 (8.1-2.7) 4 | 1.4 {0.0-3.3)
% IR 2 0.44 (Q.25-0.63)
% ALUMINUM 2 0.52 (0.40-0.53)

very fri-

strongly acid.

single grained;
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SOIL PHASES/VARIANTS

SOIL SYMmBOL

SOIL DESCRIPTION

CNid Imperfectly drained variant; gleyed subgroups of Dystric Brunisols and Regosols.
Occurs on the wetter lowest portions of the floodplain, usually near active channels.
CNs Shallow variant; strongly contrasting texture usually very gravelly sand, occurs at
depths between 50-100 cm,
INFERRED SOIL PROPERTIES
COMIAKEN SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
CN 0-100 M A-4 NP ‘ np 0.3
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CORYDON SOILS (CR)

GENERAL COMMENTS

Corydon soils {520 ha) occur on level deltaic areas
and are associated with the Crofton and Chemainus flood-
plain soils. The major areas of occurrence are on the
Nanaimo, Cowichan and Chemainus estuaries. These poorly
drained soils are frequently flooded by sea water and
support only salt tolerant vegetation. They bhave a
year-round watertable within 1 m of the surface.
Corydon soils have developed from silty to sandy fluvial
materials.

Surface horizons are dark greyish brown silt loams.
Lower horizons are highty variable ranging in texture
from silt loam to sand with occasional interlayered
gravel lenses. Corydon s0ils are dominantly classified
as Rego Humic Gleysol; saline phase, although saline
phases of Orthic Humic Gleysols, Orthic Gieysols and
Rego Gleysols also occur.

Agricultural use is restricted by the need for
major reclamation measures {e.g. dyking, drainage, irri-
gation) to remove flooding and salinity problems. After
reclamation and with irrigation a variety of field crops
can be grown. The tide lands on which these and associ-
PLATE 4.9 CORYODON SOIL LANDSCAPE ated sofls occur have significant value as wildlife
habitat.

Urban and related uses are not recommended for Corydon soils. Vartable and usually low soil bearing
strengths would require that special foundations be considered while excavations and septic tanks should
not be considered due to high watertables and flooding. The saline seil conditions will Tikely cause
severe corrosion of uncoated steel and other unprotected underground installations.

CORYDON SOIL LANDSCAPE CROSS SECTION®

Chemainus soils Crofton soils

{ CORYDON soils

| salt-tolerant grasses
|
|
|
|

Tidal Flats Sea

sgk

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : silty fluvial level

TOPOGRAPHY ¢ 0-2%; devel
ELEVATION RANGE : 0-2 m asl
ASPECT I none

FLOOD HAZARD ¢ frequent

VEGETATION ¢ Native vegetation consists mainly of salt tolerant grasses, shrubs, and sedges.
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TYPICAL CORYDON SOIL PROFILE

L

DEPTH (em) O-

27-

49-

63-

67-

100-

Very dark grayish brown (10YR 3/2 m) silt Toam; weakly
saline, massive; friable; slight1{ sticky, slightly plas-
tic; abrupt wavy boundary; extremely acid.

Sand; moderately saline; many, fine, prominent mottles;
weak, medium to coarse subangular blocky breaking to single-
grain; loose, non-sticky, non-plastic; abrupt, smooth
boundary; very strongly acid.

Very dark grayish brown {10YR 3/2 m} silt loam; many, fine,
prominent mottles; moderately saline; wmoderate to strong,
medium to coarse subangular blocky; firm, slightly sticky,
slightly plastic; abrupt, wavy boundary; extremely acid.

Dark greenish gray (5 G 4/1) loamy sand; many, fine, promin-
ent mottles; strongly saline; weak to moderate, medium
suban%u1ar blocky; “very friable, non-sticky, non-plastic;
abrupt, wavy boundary; strongly acid.

Dark grayish brown (2.5 y 4/2 m) sand; few, medium, promin-
ent mottles; strongly saline; weak, medium to coarse sub-
angular blocky breaking to single-grain; 1loose, non-sticky,
non-plastic; abrupt, wavy boundary; medium acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH {cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSNESS
SOIL DRATNAGE
DEPTH TO SALTS ({cm)
SOIL TEXTURE

N/A
mull
0-30

ng restricting layer
40-60

a

0-80; apparent
moderate

Bogg to very poor

sitt Toam, loam

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100

PERMEABILITY (CLAS§) moderate moderate
BULK DENSITY {(g/cmd) 3 1.06 (0.98-1.14) 3 1.09 {G.97-1.18)
ARSC {cm/m) 3 20.9 (16.7-28.0) 4 30.0 (20.0-40.0)
AWSC (Corr. for & CF) {cm/m) 3 20.9 (16.7-28.0) 4 30.0 (20.0-40.0)
% COARSE >7.5¢cm Est. 1 O Est. |} O

FRAGMENTS <7.5¢cm Esf. ?00 Est. éS

i 4 Est. 0-100

BRISSING 4 a0 1 | 100 Est. | 50-100

SIEVE #200 1 | 84.3 Est. | BS
% SAND 10 6.4 (1.6-25.9) 6 11.5 (5.7-24.4)
% CLAY 11 15.7 (5.8-23.1} 6 13.6 (8.6-20.0)

) SOIL DEPTHS (cm}
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100

SOIL REACTION 1:1 Ho0 7 5.5 (4.6-6.1) 10 5.0 (3.3-6.2)
(BH 1:2 CaClp 14 5.0 {4.2-5.9) 12 4.5 (3.2-5.7)
CONDUCTIVITY mS/cm 6 8.6 (1.4-13.4) 8 11.2 (1.9-30.1)
DRGANIC CARBON (%) 7 2.5 (1.5-4.7) 5 0.7 (0.2-1.2)
NITROGEN (%) 8 0.20 (0.04-0.41) 10 0.11 (0.01-0.25)
EXCHANGE CAPACITY (meq/100g} 12 20.7 (6.1-43.7} 11 14.8 (5.5-26.2)
WATER SOLUBLE CATIONS - Ca 12 7.8 (0.2-21.9) 10 7.3 (0.8-32.0)

{meq/100g) - Mg 12 31.9 (0.6-100.8) 10 18.7 (4.0-53.0)

- Na 12 145.1 (3.6-495.5) 10 80.9 (10.7-305.2}
- X 12 3.7 {0.1-12.8) 1G 1.1 (0.2-2.6)

PHOSPHORUS (ppm) 8 18.0 (5.1-44.2) 10 13.2 (6.4-23.8)
SULFUR {ppm) 8 98.0 {0.1-393.9) 9 184.4 (21.0-687.0}
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

Most common soil is a saline phase of a Rego Humic Gleysol soil.

CR
INFERRED SOIL PROPERTIES
CORYDON SOILS
SOIL SOIL UNIFIED AASHO SOIL EROOIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
CR 0-100 M A-7-5 53.6 14.3 0.55
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COWICHAN SOILS (CO)

GENERAL COMMENTS

Cowichan soils (2800 hectares) occur below eleva-
tions of about 100 m. They occupy depressional to level
areas in generally undulating marine sedimentis, and are
usually associated with Fairbridge soils. The largest
area occurs south of Duncan near Dougan Lake. Cowichan
s0ils are poorly drained and have a perched water table
within 1.5 m or less of the surface throughout most of
the year. These soils have a black, organic matter-
enriched surface horizon which s silt loam or silty
clay loam in texture. The underlying strongly gleyed,
greenish grey horizons have higher clay contents and are
very sticky when wat. They are dominantly classified as
Humic Luvic Gleysols, although some Orthic Humic
Gleysols and Orthic Gleysols are included.

Cowichan soils contain excess moisture during the
spring which causes trafficabitity prablems and planting
delays. Winter ponding often kills or injures perennial
crops as well. Both these limitations have historically

restricted ageicultural use to hay production or
pasture. Many farmers have increased the range and
PLATE 4.10: COWICHAN SOIL LANDSCAPE production of crops by installing artificial drainage.
Drainage lines must be closely spaced due to the slow
soil permeability.

Urban and related uses are severely constrained by high watertables, susceptibility to surface pond-
ing, generally low bearing strengths and slow permeability.

COWICHAN SOIL LANDSCAPE CROSS SECTION®

I . . . ] t !
COW;%HANE Fairbridge soils | COW%CHAN rMetchosin COWICHAN | Fairbridge soils: Qualicum,
soils | | soils sotls | soils | | Dashwood
! | I | | | s0ils
| | |
i | ‘ f i sgfby _ -~
I | | | | —~
fib | ! i '
|
R sgMb

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : fine marine blanket

TOPOGRAPHY i (-32 siopes; 1level to very gentle slopes

ELEVATION RANGE : 0-100 m asl

ASPECT ¢ an

FLOOD HAZARD : may be expected

VEGETATION : Substantial areas of Cawichan soils are cleared and cultivated, mainly for hay and

forage production. Uncleared areas support red alder, willow, maple, western red

cedar, and western hemlock including an understory of moisture loving plants such as
skunk cabbage.
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TYPICAL COWICHAN SOIL PROFILE

DEPTH (cm}

27-
35-

90-

100-

CBg

Black (10YR 2/1 m) silt loam;
able, sticky, plastic;

Light brownish gray (10YR 6/2) silt loam;
moderate to strong, coarse subangular blocky;
clear, wavy boundary;

mottles;
sticky, plast

Grayish brown

mottles;
very sticky,

ic;

very plastic;

acid to neutral.

(10YR 5/2 wm}
moderate to strong, coarse subangular blocky;
diffuse, irregular boundary;

moderate, fine granular;
clear smooth boundary;

strongly acid.

common, fine, prominent
very firm,

slightly acid.

silty clay;

Greenish gray (5GY 5/1 m) silty clay loam;

mottles;

very firm, very sticky, very plastic;

many fine,

many coarse prominent
massive, to moderate to strong, medium, subangular blocky;

slightly acid to neutral.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm) H/A
HUMUS FORM mull
SOLUM DEPTH {em) 90
DEPTH, THICKNESS AND TYPE OF

RESTRICTING LAYER (cm) 35-9G; 55; Btg horizon
ROGTING DEPTH (cm} 40-60
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE (cm) 0-150; perched
PERYIDUSNESS slow
SOIL DRAINAGE Hoor
DEPTH TO SALTS (cm) /A

SOIL TEXTURE

silt loam, silty clay loam, silty clay

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of No. of
Samples 0-30 Samples 30-70 Samples 70-100
PERMEARILITY (CLAS%; slow to moderate slow slow
BULK DENSITY (g/cm 3 (0,98 }0.81-1.05) 2 1.44 {1.34-1.53} 1 1.46
AWSC {cm/m) 3 |22.3 (14.2-26.7) 2 20.8 (20.6-21.0) 1 21.0
AWSC (Corr. for % CF)lcm/m) 3 (22.3 (14.2-26.7}) 2 20.8 (20.6-21.0) 1 21.0
% COARSE >7.5¢cm Est. |0 Est. |0 Est. 10
FRAGMENTS <?.5cm Est. |0 Est. |0 Est. {0
% PASSING # 4 Est. 198.0 1 100 3 99.9(99.8-100.0)
STEVES # 40 Est. 195.0 1 98.3 3 98.4 (96.4-99.8)
#200 Est. [92.0 1 95.0 3 95.3 (89.9-99.4)
% SAND 9 114.3 {(2.4-21.0) 18 11.6 {2.4-20.5) a 16.1 (0.7-43.3)
% CLAY 9 i26.1 (10.5-36.0) 18 29.2 (16.5-54.9) 8 26.4 (15.2-31.5)
SOIL DEPTHS (em)
SOIL CHEMICAL PROPERTIES No. of No. of No. of
Samples 0-30 Samples 30-70 Samples 70-100
SOIL REACTION 1:1 Ho0 9 5.7 (5.3-6.5) 10 6.4 (5.8-7.9) 8 7.1 (6.6-8.0)
pH 1:2 CaClyp 14 |5.2 (4.6-6.2) 14 |5.7 (5.1-7.2) 10 16.2 (5.3-7.4)
CONDUCTIVITY mS/cm N/A N/A N/A
ORGANIC CARBON (%) 10 5.1 (2.3-10.1) 7 0.8 {0.2-1.7) 3 0.3 {0.2-0.8)
NITROGEN (%) 9 10,32 (0.43-1.01) 10 [0.05 {0.02-0.09) 6 [0.03 (0.02-0.08)
EXCHANGE CAPACITY (meq/1004) 9 136.2 (8.8-130.5) 10 22.3 (19.0-31.5) 6 21.6 {17.1-24.3)
EXCHANGEABLE CATIONS - Ca 9 |10.7 (3.9-31.9) 10 {13.0 (9.9-19.9) 6 [13.0 (11.9-15.5)
(meq/100g} - Mg 9 5.9 (1.4-10.2) 10 |7.4 (3.6-15.2) 6 (9.8 (4.9-13.7)
- Na 9 0.4 {0.1*1.5; 10 0.5 (0.1-1.9) 6 [0.5 (0.1-1.2)
- 9 0.2 (0.0-1.2 10 0.1 (0.1-0.2) 6 0.4 (1.0-0.2)
PHOSPHORUS (ppm) 9 11.3 (1.0-67.1) 10 }3.6 (2.2-5.4) 7 3.5 (1.9-6.2)
SULFUR (ppm) 5 (1.4 {0.4-2.8) 10 0.6 (0.0-1.4) 6 (1.0 (0.9-2.0)

very fri-

prominent
very firm,
slightly
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

Cog Gravelly phase; small localized areas of fine textured marine material which contains
20 to 50% coarse fragments by volume.

COpt Peaty phase; surface horizon(s) consist of 15-40 cm surface capping of humic or mesic
organic materials. Occurs in very poorly drained depressional sites in Cowichan soil
landscapes.

COpt,s Surface capping of humic or mesic organic materfals. Occurs in very poorly drained
depressional sites in Cowichan soil landscapes. Shallow variant; strongly contrasting
texture and/or differenct genetic material occurs at 50-100 cm. Usually the underlying
deposit is a coarse textured morainal deposit.

CO0s Shallow variant; strongly contrasting texture and/or different genetic material occurs

| at 50-100 cm. Usually the underlying deposit is a coarse textured morainal deposit.
INFERRED SOIL PROPERTIES
COWICHAN SOILS
SOIL SOIL UNIFIED AASHO SOIL EROGIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
co 0-25 cL R-7-5 (31.9-47.5) (8.2-20.8) 0.5
0-100 ML-CL A-6 38.2 13.5 0.3
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CROFTON SOILS (CF)

GENERAL CUMMENTS

Crofton soils (1390 ha) are found in Tevel to
depressional areas on recent floodplains and deltas.
The largest areas occur on the floodplains of the
Nanaimo, Chemainus, Cowichan and Koksilah rivers where
they are associated with Chemainus soils. They are
poorty drained with a year-round water table fluctuating
between 0 and 2 m. The parent materials are fluvial
deposits with predominantly medium textures.

Crofton soils have very dark brown organic matter-
enriched surface horizons and silt loam textures. Most
Crofton soils are classified as Orthic Humic
Gleysols, but Rego Humic Gleysols, Orthic Gleysols and
Rego Gleysols also occur.

Pasture and hay production are the predominant
present uses. However, potential exists for a wide
range of crops if drainage and irrigation systems are

_ installed. In the improved state Crofton soils are
A S considered prime agricultural Tand.

Crofton soils are unsuitable for urban and related
PLATE 4.11: CROFTON SOIL LANBSCAPE uses because of high watertables and frequency of
flooding.

CROFTON SOIL LANDSCAPE CROSS SECTION®

Comiaken soils

Comiaken soils

f
|
!
|
I

sgF
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : sandy silty fluvial level
TOPOGRAPHY : 0-2%; nearly level
ELEVATION RANGE : 0-20 m asl
ASPECT I none
FLOOD HAZARD ¢ frequent
YEGETATION : Significant areas of Crofton sails are cleared and under cultivation. Uncleared
areas suport black cottonwood, red alder, maple, western red cedar and a variety of
shrubs.
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TYPICAL CROFTON SOIL PROFILE

DEPTH (cm)
0- . .
Yery dark brown (10YR 2/2 m) siit loam; weak, medium granu-
lar; friable; strongly acid.
25-
Grayish brown (10 YR 5/2 m} silt loam; wmany, fine, prominent
mottles; weak, moderate subangular blocky; very friable;
slightly p1a5t1c, strongly acid.
Grayish brown (10YR 5/2 m) fine sandy loam; common, fine,
prominent mottles; massive; slightly plastics strongly
acid.
100
SOIL CHARACTERISTICS
DEPTH TO BEDROCK {cm) N/A
HUMUS FORM mull
SOLUM DEPTH {(cm} 160
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) no restricting layer
ROOTING DEPTH (cm) 100
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE (cm) D-200; apparent
PERVIOUSNESS moderate
SOIL DRAINAGE poor
DEPTH TO SALTS (cm) N/A
S0IL TEXTURE fine sandy loam, loam, silt loam
SOIL DFPTHS (cm)
SQIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY (CLAS§) moderate moderate
BULK DENSITY {g/cm) 4 1.07 (0.85-1.17) 4 1.08 {0.89-1.18)
AWSC {cm/m) 4 30.6 {23.0-37.0) 4 26.4 {18.0-33.8)
AWSC (Corr. for % CF) {cm/m) 4 30.6 (23.0-37.0) 4 26.4 {18.0-33.8)
% COARSE >7.5¢cm Est. 0 Est. 0
FRAGMENTS ;7.gcm Esf. 87 Esf. gg )
.9
% PASSING .
# 40 1 26.2 1 70.6
SIEVES #200 1 | 211 1 | 27.7
% SAND 3 12.0 (7.4-15,2) 5 33.6 (12.4-50.7)
% CLAY 4 17.3 {14.5-19.8) 6 8.9 (0.4-16.9)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 HaD 5 5.8 {5.5-5.9) 8 't 5.8 {6.3-6.1)
(pH 1:2 CaClp 3 5.0 (5.2-5.3) 8 5.0 (4.4-5.4)
COMDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 4 1.5 {Q.6-2.3) 1 0.3
NITROGEN (%) 5 0,08 (0.01-0.20) 7 0.06 &0.01-0.11)
EXCHANGE CAPACITY (meq/lOOg) 5 17.5 (8.0-24.4) 7 13.1 (6.4-18.0)
EXCHANGEABLE CATIONS - 5 6.9 §4.3-9.6)) 7 5.7 {7.5-8.4}
(meq/100g) - Mg 5 2.3 (1.1-6.6) 7 1.2 (0.8-1.6
- Na 5 0.3 {0.2-0.3) 7 0.2 (0.1-0.4)
- K 5 0.1 (0.1) 7 0.1 (0.1)
PHOSPHORUS (ppm) 5 8.4 (6.4-10.8) - 8 10.5 (6.0-11.6}
SULFUR (ppm) 4 1.0 {0.1-3.3) 6 0.8 (0.0-1.6)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

CFg Gravelly phase; the soil profile contains 20 to 50% coarse fragments by volume.
CFpt Peaty phase; 15-40 cm surface capping of humic or mesic organic materials. Occurs on
very poorly drained floodplain sites.
CFs Shallew variant; strongly contrasting texture ({eg: sand, gravelly sand} occuring
between 50 and 100 c¢m depth.
INFERRED SOIL PROPERTIES
CROFTON SOILLS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (em) SYMBOL SYMBOL LIMIT INDEX K FACTOR
CF 0-100 MH, A-7-5, 42.5 i3.3 0.3 - 0.5
ML-CL, A-7-6, {19.8-54.8) (0.8-22.1)
or ML A-6
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DASHHOOD SOILS (DW)

GENERAL COMMENTS

Dashwood soils (2270 ha) are found on very gently to
strongly sloping areas in glacial til1 landscapes. They
occdr throdghout the study area and are generally asso-
ciated with Qualicum or Deerholme soils. They have
developed in well to moderately well drained, coarse-
textured fluvial, fluvioglacial or marine deposits which
averlie very compact maorainal deposits.

The highly permeable upper horizons are character-
ized by high coarse fragment contents of mostly gravel
size with a loamy sand to sand matrix. The underlying
ti11 generally ogcurs at 60 to 100 cm depth and has a
strongly cemented upper 20 to 30 cm that is gravelly to
very gravelly sandy loam and has very low permeability.
Dashwood soils are dominantly Duric Dystric
Brunisols although some are classified as Duric Humo
Ferric Podzals are also included,

Dashwood soils area of limited use for agriculture
due to coarse textures, low moisture holding capacity
and poor fertility in the upper horizons. Irrigation,
PLATE 4.12: DASHWOOD SOIL LANDSCAPE fertilization and stone picking will improve their suit-
ability although most remain marginal for agriculture.

Dashwood so0ils are moderately suited for urban and related uses due to their upland location and high
bearing strength although lateral movement of water along the relatively impermeable till contact can lead
to excess water in some lower slope areas. In general interceptor ditches (or drain lines) may be required
to control spring and winter seepage. Septic tank absorption fields are severely constrained by the coarse
textures and strongly cemented subsoil.

DASHWOOD SOIL LANDSCAPE CROSS SECTION®

Shawnigan soils

DASHWOOD soils Qualicum soils

i
!
|
|
|
[
|
[
i

~—— sgb or sgf
*see Table 3.1 for explanation of terrain symbals
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : sandy gravelly warine or fiuvial veneer over sandy gravelly marainal
TOPOGRAPHY : 5-20% slopes, often seaward sloping
ELEVATION RANGE : 1-100 m as)
ASPECT :  all
FLOOD HAZARD ¢ no hazard
VEGETATION : The native vegetation consists mainly of second growth stands of Douglas-fir and
western hemlock, while the understory is dominated by salal. ,J




80

TYPICAL DASHWOOD SOIL PROFILE

DEPTH {cm)

Bm

11BCc

Loose,

acid.

Brown (10YR 4/3m} very gravelly loamy sand;

angular blocky breaking to

strongly acid.

Brown (7.5YR 4/4m) very gravelly Tlecamy sand;

angular blocky breaking to

medium acid.

Grayish brown (10YR 5/2m) very gravelly sandy loam;
indurated to strongly cemented;

extremely firm;
acid.

non-compact litter;

very fri

single-grain;

single-grain;

able humus;

very

weak ,
very

extremely

weak, fine sub-
friable;

fine sub-
friable;

massive;

medium

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

GOARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSNESS

SOIL DRAINAGE

DEPTH 70 SALTS (cm)
SOIL TEXTURE

N/A

moder, mutl
80

75-125; 25

75-125

;2.4
N/A

: moderate to slow
: ﬁ?gerately well to well

Buric Horizon

: very gravelly loamy sand over very gravelly sandy loam

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75+
PERMEABILITY (CLAS§) moderate slow
BULK DENSITY {g/cm?) 2 1.65 {1.45-1.85} 1 1.85
AWSC  (mm/cm} 2 7.1 (6.6-7.5) 1 6.2
AWSC (Corr. for % CF} {mm/cm) 2 | 3.9 (2.1-5.6) 1 | 3.0
% COARSE >7.5¢cm Est. | 5-10 Est. | 5-10
FRAGMENTS ;7.3cm EsE gg-gS Es%. gg-gs(g 4-88.6)
. . 4,4-88.
4 g?gaégG 440 1 | 15.1 2 | 64.6 (59,4-69,8)
#200 1 7.5 2 33.5 (17.6-49.4)
% SAND 12 76.9 (51.1-98.1) 6 60.0 (42.6-77.2)
% CLAY 12 4.5 (1.0-10.2) 6 11.6 {2.6-19.6)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75+
SOIL REACTION 1:1 Hs0 15 5.8 (5.6-6.2) 8 5.9 (5.4-6.8)
(BH) 1:2 caclp 17 4.9 {4.6-5.6) 8 5.1 (4.6-6.1)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 16 1.6 (0,3-3.3) 8 0.6 (0.3-1.5)}
NITROGEN (%) 13 0.07 {0.01-0.19) 8 0.03 (0.01-0.07)
EXCHANGE CAPACITY (meq/100g) 13 14.6 (5.1-23.3) 8 14.6 (5,7-19.2)
EXCHANGEABLE CATIONS - Ca 13 1.5 {0.4-3.1) 8 4.8 (0.6-12.0)
{meq/100g) - Mg 13 0.4 (0.2-0.7) 8 2.2 (0.1-5.9)
- Na 13 0.1 (0.1-0.4) 8 0.2 50.1-0.4)
- K 13 0.1 (0.1} 8 0.1 (0.1-0.2)
PHOSPHORUS (ppm] 13 34.0 (8.7-80.6) 8 23.8 (3.6-67.1)
SULFUR (ppm} 13 1.4 (0.1-3.6) 7 1.6 (0.1-3.8)
% IRON 18 0.18 {0,02-0.43) 6 0.11 (0.03-0.29)
% ALUMINUM 18 0.40 {0.11-0.58) 6 0.14 (0.09-0.22)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

DWg Gravelly phase; the upper horizons have coarse textured material which has a lower
gravel content than usual (20-50%).

DHid Imperfectly drained variant;  occurs in seepage sites where the underlying slowly
pervious morainal deposit restricts drainage.

DHwe Weakly cemented variant; {Orthic Dystric Brunisol or Orthic Humo-Ferric Podzol instead
of Duric¢ Dystric Brunisol or Duric Humo-Ferric Podzol. Cemented horizon which occurs at
upper boundary of the morainal deposit is not strongly enough cemented to be a duric

L horizen.
INFERRED SGIL PROPERTIES
DASHWOOD SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR

DW 0-50 GM A-1-a NP NP 0.02-0.03

50-100 GW A-1-b 27.6 1.1 0.01-0.02
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DEERHOLME SOILS (DE)

GENERAL COMMENTS

Deerholme soils {170 ha) occupy mid-slope areas in
nearly level to moderately sloping landscapes and are
usually associated with Dashwood or Denman Island soils.
Although not very extensive they occur throughout the
surveyed area. Deerholme soils are moderately well to
well drained. They have developed in shallow (<1 m}
sandy fluvial, fluvioglacial or marine deposits over-
lying gravelly sandy loam morainal deposits. The upper
20 to 50 cm of the morainal material is typically moder-
ately to strongly cemented.

Moderately permeable Tlcamy sand or sandy loam
surface horfzons overlie massive, slowly permeable
gravelly sandy loam horizons. The soils are classified
as dominantly Duric Dystric Brunisols with minor
inclusions of Duric Humo-Ferric Podzols.

Deerholme soils are restricted agriculturally by
summer droughtiness which is due to the Tow water
storage capacity in the sandy surface. With irrigation
and fertilization a wide range of crops can be grown.
PLATE 4.13: DEERHDLME SDIL LANDSCAPE Forest productivity is high due to availability of
moisture at depth.

Deerholme soils are moderately suited for urban and related uses due to their upland location and high
bearing strength although lateral movement of water along the relatively impermeable i1l contact can lead
to excess water in some lower slope areas. In general, interceptor ditches {or drain lines}) may be
required to control spring and winter seepage. Septic tank absorption fields are severely constrained by
the coarse textures and strongly cemented subscil.

DEERHOLME SOIL LANDSCAPE CROSS SECTION®

DEERHOLME soils DEERHOLME

|

Denman | Dashwood soils
Island soils |
|
|
[
|

50115

Shawnigan soils

/
— ’.<ngv,sng

- - sgMb

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : sandy marine or fluvial veneer over gravelly sandy morainal

TOPOGRAPHY : 0-15% slopes; nearly level to moderate slopes

ELEVATION RANGE : 0-90 m asl

ASPECT ¢ atl

FLOOD HAZARD : no hazard

YEGETATION : The native vegetation is mainly composed of second growth Douglas-fir, western red

cedar, grand fir, and red alder.
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TYPICAL DEERHOLME SOIL PROFILE
DEPTH (cm)
Loose, non-compact litter.
Stron? brown (7.5 YR 4/6 m) loamy sand; weak, fine subangu-
lar bdlocky; very friable; non-plastic; very strongly acid.
Yellowish brown (10 YR 5/4 m) sandy loam; wmassive, breaking
to weak, coarse angular blocky; firm; very strongly acid.
Light yellowish brown (10 YR 6/4 m)} gravelly sandy loam;
massive; very firm; strongly cemented; very strongly acid.
SOIL CHARACTERISTICS
DEPTH TO BEDROCK (cm) N/A !
HUMUS FORM Mor
SOLUM DEPTH {cm) 70-100
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) : B85, 50; duric horizon
ROOTING DEPTH {cm) : 55-100
COARSE FRAGMENT CLASS o 0-1
DEPTH TO AND TYPE OF WATERTABLE (cm) : N/A
PERVIQUSNESS : moderate to rapid
SOIL DRAINAGE v well
DEPTH TO SALTS {cm) : N/A
SOIL TEXTURE sandy loam, loamy sand
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No, of (—-- e
Samples 0-75 Samples 75-100
PERMEABILITY (CLAS§) slow sTow
BULK DENSITY (g/cm®) 1 1.16 1 1.72
AWSC (em/m) 1 10.0 1 10.0
AWSC {Corr for % CF) (cm/m} 1 9.0 1 6.0
% COARSE >7.5cm Est. 0 Est. 5-10
FRAGMENTS ;7.icm Es%. ég ; Es%. gg-go
% PASSLNG # 40 1 | 60.8 1 | 7329
#200 1 15.4 1 55.6
% SAND 4 79.4 (73.4-82.4) 3 40.3 (37.6-44.1)
% CLAY 4 5.9 (5.4-6.4) 3 15.2 (14.,3-16.7)
SOIL DEPTHS (cm}
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75-100
SOIL REACTION 1:1 H»0 4 h.5 (5.1-5.7) 3 5.7
(BH 1:2 CaClo 4 4.7 (4.5-4.9) 3 4.7 (4.6-4.8)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 4 1.2 (0,5-2.1) ND
NITROGEN (%} . 4 0.07 (0.04-0.10) 3 0.02 (0.02-0.03)
EXCHANGE CAPACITY (meq/100g) 4 12.2 (10.6-14.3) 3 11.0 (9.0-12.0)
EXCHAMGEABLE CATIONS - Ca 4 2.0 (1.5-3.1) 3 9.4 {8.6-10.,5})
{meq/100q) - Mg 4 0.8 (0.3-1.5) 3 3.0 (2.7-3.3)
- Na 4 0.1 (0.1-0.2) 3 0.3 (0.3-0.4}
- 4 0.1 (0.1-0.2) 3 0.1 (0.1}
PHOSPHORUS {ppm) 4 16.9 {5.4-24.0) 3 8.1 (5.7-9.9)
SULFUR (ppm)} 4 0.6 (0.1-1.0) 3 0.9 (0.6-1.4)
% IRON 3 0.19 (0.16-0.24) ND
% ALUMINUM 3 0.36 (0.31-0.41) ND
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SOIL PHASES/VARIANTS

SOIL syMBOL

SOIL DESCRIPTION

DEid Imperfectly drained (wetter) variant; occurs in seepage sites where the underlying
slowly pervious morainal deposit restricts drainage. Soil description is Orthic Dystric
Brunisol or Orthic Humo-Ferric Podzol.
INFERRED SOIL PROPERTIES
DEERHOLME SOLLS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
DE 0-50 GM A-2-4 NP NP 0.1 - 0.2
50-100 ML A-4 27.6 1.1 .1 - 0,25




85
DENMAN ISLAND SOILS (DA)

GENERAL COMMENTS

Denman Island so0ils {85 ha) are found in depres-
sional areas and seepage receiving sites in marine or
fluvial landscapes. They are very minor in extent,
occurring mainly in the Nanoose Bay area. They are
poorly drained and have a perched seasonal watertable.

Denman IsTand soils are stone-free and generally
have a organic matter enriched surface. The have sandy
Toam to loamy sand textures and normally have an under-
lying impermeable layer of either compacted moraine or
bedrock. These soils are c¢lassified as dominantly
Orthic Humic Gleysols with miner inclusions of
Orthic Gleysols.

Most Denman Island soils are presently under forest
cover, They are limited for agriculture by perched
winter and spring watertables. When improved by drain-
age and irrigation these soils have the potential to

PLATE 4.14:

grow a wide range of crops.

Denman Island soils are not recommended for urban

DENMAN ISLAND SOIL LANDSCAPE and related uses because of seasonal high watertables

and seepage.

DEMMAN TSLAND SOIL LANDSCAPE CROSS SECTION®

shv,sFv

Deerholme so0ils

DENMAN ISLAND soils Dashwood soils

|
I
!
|
|
I

\\ sF1 or sWl —_ sgMb

~. -
— e

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOGD HAZARD
VEGETATION

PARENT MATERIAL :
ELEVATION RANGE :

.

sandy fluvial or marine

2 to 10 percent; nearly level to gentie slopes

0-100 m asl

all

no hazard

The native vegetation on Denman Island soils consists of red alder, willow, maple and
western red cedar with an understory of moisture loving plants that include skunk
cabbage and devils ¢lub.
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TYPICAL DENMAN ISLAND SOIL PROFILE

DEPTH {cm)

BCq

Loose, non-compact Titter.
Very dark grayish brown (10YR 3/2m) sandy Toam; moderate,
medium granuiar; friable.

Strong brown (7.5YR 4/6m) loamy sand, moderate, medium sub-
angular blocky; very friable.

Diive (5Y 4/3m) Toamy sand; common, medium prominent mot-

tles; weak, medium angular blocky; very friable.

Olive grey (5Y 4/2m) loamy sand or sand; common, medium
prominent mottles; single grained; laase.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

N/A
mul?
100

: no restricting layer

ROOTING DEPTH (cm) 100+

COARSE FRAGMENT CLASS o 0-1

DEPTH TG AND TYPE OF WATERTABLE (cm} : 30-90+; perched seasonal
PERVIDUSNESS :  moderate

SOIL DRAINAGE : oor

DEPTH TO SALTS (cm) + N/A

SOIL TEXTURE

loamy sand, sand, sandy loam

SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of . No. of
Samples 0-50 Samples 50-100
PERMEABILITY {CLAS§) ragid ragid
BULK DENSITY (g/cm?) Est. 1.3 (1.2-1.4) Est, 1.7 (1.7-1.8)
ANSC {cm/m) Est, | 12.0 Est. | 10.0
AWSC (corr. for % CF) (cm/m) Est. | 10.0 Est. 8.0
% COARSE >7.5cm 6 0 8 0
FRAGMENTS  <7.5¢cm £ E ég (5-15) . g ég {5-15)
# 4 st. st.
= PassING # 40 Est. | 80 Est. | 95
#200 Est. | 15 Est. | 50
% SAND Est. 75 Est. 85
% CLAY Est. 5 Est. 2
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 H,0 Est. 5.7
IEH) 1:2 CaCly Est. | 5.0
CONBUCTIVITY mS/cm Est. N/A
ORGANIC CARBON (%) Est. 2.0
NITROGEN (%) Est. 0.1
EXCHANGE CAPACLTY (meq/100g) Est. | 14
EXCHANGEABLE CATIONS - Ca Est. 3
(meq/100g} - Mg Est. | 0.4
- Na Est. | 0.1
- X Est. | 0.2
PHOSPHORUS { ppm} Est. | 60
SULFUR {ppm} Est. | 1
% IRON Est. 0.3
% ALUMINUM Est. 0.3
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

DAg Gravelly phase; the sail profile contains 20 to 50% coarse fragments mostly fine gravel
(<2.5 cm) in size.
INFERRED SOIL PROPERTIES
DENMAN ISLAND SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT TNDEX K FACTOR
DA 0-100 SM A-2-4 NP NP Est. <0.2
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DOUGAN SDILS (DN)

PLATE 4.15:

DOUGAN SOIL LANDSCAPE

GENERAL COMMENTS

Dougan soils (2256 ha) occur on very gentle to
moderate slopes with seaward locations in ancient marine
landscapes. They are minor in extent and generally
found south of Duncan. They have developed in gravelly
medium textured marine deposits which overlie coarse-
textured deposits of either morainal, fluvioglacial or
fluvial origin. These soils are moderately well to
imperfectly drained.

Dougan soils have gravelly loam to gravelly silty
clay loam upper horizons. The underlying very gravelly
sand to gravelly sandy loam occurs within 50 to 100 cm
of the surface and may contain a discontinuous cemented
horizon. Dougan soils are classified as Orthic
Dystric Brunisols.

Dougan soils agriculturally have stoniness, aridity
and topography limitations and care must be taken to
avoid water erosion on sloping areas.

Dougan scils are generally unsuited for urban and
related uses. Erodibility and slow perviousness can
cause problems.

DOUGAN SOIL LANDSCAPE CROSS SECTION®

Coastal
Beach

Sea

¢:~—~’*<=quw
- ¢

|
|Escarp-
| ment

[
J
l
|
|
|

DOUGAN soils

|
I Fairbridge soils

sgf or sgM

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL
TOPOGRAPHY

ASPECT
FLOOD HAZARD
VEGETATION

.

ELEVATION RANGE :

gravelly fine marine over sandy gravelly morainal, fluvioglacial or fluvial
5-15% slopes, often seaward sloping
0-100 m

all

no hazard

The native vegetation consists mainly of Douglas-fir, western red cedar, red alder,

vine and big leaf maple.

The understory is dominated by salal.
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TYPICAL DOUGAN SOIL PROFILE

DEPTH {cm)
Ap
15- —_
Bm
75- —
118C
100- o

Dark brown (10YR 4/3m} gravelly loam;  moderate, wmedium
granular; friable.

Dark yellowish brown (10YR 4/6m) gravelly loam to gravelly
s11t Toam; moderate, medium subangular blocky; firm.

Olive gray (5Y 5/2m) very gravelly sandy loam; massive;
very firm.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

N/A
Mull
90-110

75-125; 25; discontinuous cemented horizon

ROOTING DEPTH {cm) 75-125

COARSE FRAGMENT CLASS v 2

DEPTH TO AND TYPE OF WATERTABLE {cm) : 75-100 cm; seasonal perched
PERVIOUSNESS : moderate

SOIL DRAINAGE moderately well to imperfect
DEPTH TO SALTS (cm] N/A

SOIL TEXTURE

gravelly Toam to gravelly silty clay loam, over very gravelly
sandy loam to very gravelly sand

SOIL DEPTHS {cm}

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60+
PERMEABILITY (CLAS§) moderate slow to rapid
BULK DENSITY (g/cm?) Est. 1.2 Est. 1.70
AKSC (cm/m) Est. | 20 Est. | 15.0
AWSC (corr. for % C.F.) {(cm/m) Est. | 15 Est. 8.0
% COARSE >7.5cm 10 3 {0-5) 10 6 (2-10)
FRAGMENTS <7.5cm E10 gg {25-40) ElO gg {55-75)
# 4 st. st.
% PASSING
# 40 Est. 15 Est. 95
SIEVES #200 Est. | 65 Est. | 25
% SAND 6 36.7 (29.0-46.9) 2 75.7 (75.3-76.1)
% CLAY 5 15.3 (6.2-24.4) 2 12.7 {7.9-17.4)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60+
SOIL REACTION 1:1 Ho0 Est. 5.7 (5.4-5.9) Est. 5.3 {5.0-5.6)
(BH) 1:2 Cally 6 5.2 (4.7~5.7) 4 4,9 (4.8-5.1)
CONDUCTIVITY mS/cm N/A N/A
DRGANIC CARBON (%) 4 2.6 {1.2-6.2) 1 0.6
NITROGEN (%) Est. 0.2 Est. 0.05
EXCHANGE CAPACITY (meg/100¢) Est. 18 Est. 9.0
EXCHANGEABLE CATIONS - Ca Est. 6 Est. 1.5
(meq/1009) - Mg Est. | 2 Est. | 0.5
- Na Est. 0.2 Est. 6.2 .
- K Est. 0.3 Est. 6.1
PHOSPHORUS (ppm) Est. | 30 Est. | 30
SULFUR (ppm) Est. | 3 Est. | 3
% IRON 4 0.41 (0.19-1.04) 1 0.26
% ALUMINUM 4 0.49 (0.21-1.09) 1 0.46
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

DNid Imperfectly drained (wetter} variant (Gleyed Dystric Brunisol instead of Orthic Dystric
Brunisol). Occurs on seepage sites.

DNid,mc Imperfectly drained (wetter) variant (Gleyed Dystric Brunisol instead of Orthic Dystric
Brunisol). Occurs on seepage sites. Duric variant (Duric Dystric Brunisol instead of
Gleyed Dystric Brunisol); the duric horizon (moderately to strongly cemented) occurs in
underlying coarse textured marine, morainal or fluvial materials.

DNmc Duric variant (Duric Dystric Brunisol instead of Gleyed Dystric Brunisol); the duric
horizon (moderately to strongly cemented] occurs in underlying coarse textured marine,
morainal or fluvial materials.

INFERRED S0I1L PROPERTIES
BOUGAN SOILS
SOIL SOIL UNIFIED AASHO SOIL ERQDIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
DN 0-100 ML A-4 34.0 6.0 Est. 0.3
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FAIRBRIDGE SOILS (FB)

GENERAL COMMENTS

Fairbridge soils (6759 ha) occur below elevations
of about 100 m. They occupy nearly level to moderate
slopes within generally undulating areas of medium-
textured deposits and are usually associated with
Cowichan and Hillbank soils. These soils occur most
extensively 1in the Duncan area. Fairbridge soils are
imperfectly to moderately well drained and have a
perched watertable during the winter months.

Fairbridge soils have a dark yellowish brown
surface horizon which contains many concretions. ATl
horizons are stone-free and silt loam or silty clay loam
in texture. The lower horizons are very compact and
slowly permeable. The seasonally perched watertable
causes prominent mottling in the lower horizons. These
soils are dominantly classified as Gleyed Eluviated
Dystric Brunisols with subdominant 9Inclusions of
Gleyed Dystric Brunisols and Gleyed Brumisolic Gray
Luvisols and Gleyed Humo-Ferric Podzols.

Fairbridge soils are considered prime agricultural

PLATE 4.16: FAIRBRIDGE SOIL LANDSCAPE land with dairying and hay production being the main

present land use. They are suitable for a wide range of

crops but irrigation and fertilization are required for

optimal yields. Soil moisture content should be carefully observed prior to cultivation since structure

deterioration, increased surface erosion, and surface crusting and puddling can result if soil is cultivate
ed when wet. Perched watertabies during winter months may adversly affect some perennial crops.

Urban and related uses are constrained by perched watertables, slow permeability and generally low
bearing strengths.

FAIRBRIDGE SOIL LANDSCAPE CROSS SECTION®

FAIRBRIDGE soils Cowichan FAIRBRIDGE soils

soils

Cashwood, Dcugan

Mi11 Bay
spils

sgils

! 1 |
: E | Shawnigan
i I ! sofls
| | !
I I ‘
{ i |
1 ! !
] I

!
I
!
f
1
|
[
I
I
i
|

]
_— .
— o /
- gfilb \\ ~a- Wb —

]
i
|
I
|
|
i
|
i
]
|
|

~— ___/
’}\sgw Wy \'\\________’__,__._ sgMb
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : silty marine blanket
TOPOGRAPHY 1 2-15%, undulating
ELEVATION RANGE : O to 100 m as]
ASPECT :oal
FLOOD HAZRRD : no hazard
VEGETATION : Substantial areas of Fairbridge soils are cleared and cultivated mainly for pasture
and hay production. Uncleared areas support mixed stands of second growth Douglas-
fir, western red cedar, red alder, maple, and grand fir. The understory consists of
a variety of shrubs usually dominated by salal.
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TYPICAL FAIRBRIDGE SOIL PROFILE

DEPTH (em) 0-
8-

20-

35-

70-

100~

Apcc -

Bmccy -

Bmcey -

Btigj-

Bgj -

Dark yellowish brown {10 YR 4/4 m) silt loam; weak, fine %o
medium, subangular blocky to weak to moderate, very fine to
fine subangular blocky; very friable, slightly sticky,
slightly plastic;  abrupt smooth Doundary; medium acid;
few, fine, durinodes throughout matrix; spherical.

Strong brown (7.5 YR 5/6 m} silt loam; weak to moderate,
medium, subangular blocky; very friable, slightly sticky,
slightly plastic; gradual, smooth boundary; stron?1y acid;
common, fine, durinodes throughout matrix, spherica

Light yellowish brown (2.5 Y 6/4 m) silt loam; moderate,
medium, subangular blocky; soft, very friabfe, slightly
sticky, ‘Plastic; gradual, wavy boundary; stron%1y acid;
common, tine, durinodes throughout matrix, spherical.

Pale yellow (2.5 Y 7/4 m) silt loam; common medium distinct
mottles; moderate, medium to coarse, subangular blocky;
slightly hard, sticky, plastic; diffuse wavy boundary;
strongly acid.

Yellowish brown (10 YR 5/4 m) silt loam; common fine
prominent mottles; massive to moderate, fine to medium,
angular blocky; firm, plastic; gradual smooth boundary;
medium acid.

SOIL CHARACTERISTICS

DEPTH TO BEDRDCK {cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

CDARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSNESS
SOIL DRAINAGE
DEPTH TO SALTS {cm)
SOIL TEXTURE

N/A
Mu11
100-130

70-100;
80—110

compact Tower horizons

70; seasonal perched

slow

imperfectly
N/A

silt loam, silty c¢lay loam

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of | No. of
Samples 0-35 Samples 35-70 Sampies 70-130

PERMEABILITY (CLAS§} moderate moderate slow
BULK DENSITY (g/cm 5 (1.13 (0.94-1.46) 6 11.38 (1.18-1.50) 3 [1.54 (1.42-1.61})
AWSC {mm/cm) 6 125.4 (20.6-29.3) 5 122.3 (16.0-28.0) 3 {22.7 (15.6-29.6)
AWSC {corr. for % CF) {cm/m) 6 [25.4 (20.6-29.3) 5 [22.3 (16.0-28.0) 3 |22.7 (15.6-29.6)
% COARSE >7.5¢m 5 {0 5 0 5 |0

FRAGMENTS  <7.5cm 5 |0-10 5 10-10 5 |0-3
% PASSING 4 7 191.7(84.0-100.0) 5 198.7 (96.1-100.0

PIEV g # 40 7 |85.9(77.8-97.8) 4 [96.7 (92.9-99.3)

SIEVE #200 7 180.0 {70.0-92.3) 4 |86.5 (74.4-96,7)
% SAND 22 [11.5 {(1.5-256.4) 21 {10.3 (1.4-40.0) 15 7.4 (1.1-25.2)
% CLAY 22 32.0 (9.0-45.5) 21 27.0 (9.4-45.5) 14 126.4 (16.6-36.9)

SOIL DEPTHS (cm}
SOIL CHEMICAL PROPERTIES No. of No. of No. of
Samples 0-35 Samples 35-70 Samples 70-130

SOIL REACTION 1:1 HpD 16 ]5.6 (5.3-6.3) 8 5.7 (5.2-6.4} 16 16.4 (5.3-7.2)
(BH) 1:2 CaClp 16 5.0 ({4.6-5.8) 8 |5.1 (4.5-5.9) 16 5.6 {4.4-6.8)
CONDUCTIVITY mS/cm N/A N/A N/A
QORGANIC CARBON (%) 14 3.7 (1.1-8.7) g8 10.8 (0.3-1.9} 9 10.3 {0.1-0.7})
NITROGEN (%) 16 0,09 {0.01-0.19) 8 ]0.04 (0.02-0.11) 13 10.02 (0.01-0.04)
EXCHANGE CAPACITY (meq/1009) 16 [18.5 (9.3-37.8) 8 121.8 (15.6-29.2) 14 |21.2 (16.9-31.58)
EXCHANGEABLE CATIONS - Ca 15 |[2.8 {0.4-6.6) 8 5.0 (0.3-17.1) 14 10.5 (0.3-17.2)

{meq/100g) - Mg 16 11.3 (0.2-3.4) 8 (4.2 (0.1-8.3) 14 (5.9 (0.1-11.1)

- Na 16 0.1 20.1-0.3) 8 0.2 {0.1-0.4) 14 10.3 (0.1-0.5
- K 16 (0.3 (0.1-0.7) 8 0.2 (0.1-0.4) 14 0.1 {0.1-0.2

PHOSPHORUS gppm) 16 ]36.3 {2,3-111.5) 8 17.5 %2.9-24.4) 15 6.7 {2.4-13.2)
SULFUR (ppm 14 (2.7 (0.1-11.4) 7 2.6 (0.3-8.8) 10 1.6 (D.1-11.1}
% IRON 31 |0.40 50.07—0.82}
% ALUMINUM 31 10,40 (0.12-0.08
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

FBg Gravelly phase; solum contains 20-50% gravel; usually occurs on seaward facing slopes.

Fgg,1? Gravelly phase; solum contains 20-50% gravel; usually occurs on seaward facing slopes.
Shallow lithic phase; bedrock (other than shale or siltstone} occurs within 50 to 160
cm of the surface.

FBg,w Gravelly phase; solum contains 20-50% gravel; usually occurs on seaward facing slopes.
Strongly mottled phase; wetter moisture regime in profile as evidence by prominent
mottling within 50 cm of the surface. Seasonal perched water tables present. Llandscape
position not typical of Gleysolic soils,

Fglz Shaliow lithic phase; bedrock (other than shale or siltstone} occurs within 50 to 100
cm of the surface.

FBw Strongly mottled phase; wetter moisture regime in profile as evidence by prominent
mottling within 50 cm of the surface. Seasonal perched water tables present. Landscape
position not typical of Gleysolic soils.

INFERRED SOIL PROPERTIES
FAIRBRIDGE SOILS
SOiL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICLTY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
FB 0-100 ML h-4 37.7 9.7 0.4 - 0.5
{26.5-50.7) (6.5-14.4)
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FLEWETT SOILS (FT)

GENERAL COMMENTS

Flewett soiis (505 ha} are found on level to very
gently s$loping river terraces and fluvial fans. They
are minor fn extent and are generally assocfated with
Qualticum or Quennell soils. They are well drained and
not affected by flooding. The parent materials are non-
stony, sandy fluvial or fluvioglacial deposits.

Flewett s0ils have dark reddish brown to yellowish
brown fine sandy lcam, loam or silt loam surface hori-
zZons. Most Flewett soils have coarser textures at
depth. They are dominantly classified as Orthic
Dystric Brunisols with Orthic Humo-Ferric Podzols
occurring in some areas.

Flewett soils are considered desirable for agricul-
ture principally because of their textures, negligible
slopes, and absence of coarse fragments. Present land
uses are pasture and hay production, although these
s0ils are well suited to grawing a wide range of crops
sich as vegetables, berries and some tree fruits.
Irrigation is necessary for optimizing yields.

PLATE 4.17: FLEWETT SOIL LANDSCAPE
Flewett soils have no limitations for urban and
related uses.

FLEWETT SOIL LANDSCAPE CROSS SECTION*

FLEWETT soils FLEWETT

s0ils

Qualicum soils Qualicum soils

Rumsley, Shawnigan soils
Saturna 5011#

l I 1
S :
| | ]
| [ I
| |

T S
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : sandy silty fluvial, fluvioglacial
TOPOGRAPHY : 0-5%
ELEVATION RANGE : 20-200 m asl
ASPECT : all
FLOOD HAZARD ¢ no hazard to rare
VEGETATION : Substantial areas of Flewett soils are cleared and cultivated. Uncleared areas
support Douglas-fir, grand fir, western red cedar and red alder.
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TYPICAL FLEWETT SOIL PROFILE

DEPTH (cm)
7- Loose, hon-compact litter over compact, very friable humus;
. LFH extremely acid.
Ah Very dark brown {10YR 2/2m) fine sandy loam; weak, medium
3~ — granular; friable; very strongly acid.
Dark yellowish brown {10YR 4/4m} fine sandy loam;
Bm moderate, medium subangular blocky; friable; strongly acid.
55- —
BC 0live brown (2.5Y 4/4m) fine sandy loam; wassive;
medium acid.
80- —
C8
Dark grayish brown (2.5Y 4/Zm) fine sandy loam; massive;
100- firm; pH 5.6.
SOIL CHARACTERISTICS
DEPTH TO BEDROCK {cm) N/A
HUMUS FORM Moder
SOLUM DEPTH {cm) 85-100+
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm) no restricting layer
ROOTING DEPTH (cm) 100+
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE (cm) >100
PERVIDUSNESS moderate
SOIL DRAINAGE well
DEPTH TC SALTS (cm) N/A
SOIL TEXTURE silt Toam, loam, fine sandy Toam
SOIL DEPTHS (em}
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY (CLAS§} moderate moderate
BULK DENSITY {g/cm*) 1 1.05 1 1.29
AWSC (cm/m) 1 14.0 1 14.0
MSC (corr. % CF) (cm/m) 1 12.0 1 11.0
% COARSE >7.5¢em Est. 1 Q Est. g-5
FRAGMENTS <7.gcm Es}. 8612 Est. 8510
. t.
T RASSING 4 49 1 | 90.0 Est. | 85
SIEVES #200 1 | 68.1 Est. | 60
% SAND 48.2 (23.6-65.9) 4 38.0 (11.1-71.8)
% CLAY 8 3.6 (0.1-7.7) 4 9.1 (0.8-15.D)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 H»0 5 5.4 (5.2-5.9) 4 5.6 (5.3-6.0)
(BH) 1:2 cacip 5 4.7 (4,3-5.2} 4 1.8 (4.5-5.3}
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 5 1.1 (0.5-1.6}) 4 0.3 {0.1-0.6)
NITROGEN (%) 5 0.06 (0.03-0.09) 4 0.02 (0.01-0.03)
EXCHANGE CAPACITY {meg/100g) 5 10.7 {7.1-14.4}) q 9.4 (8.1-11.4)
EXCHANGEABLE CATIONS - Ca 5 1.6 (0.7-2.3) 4 2.9 (1.2-4.4)
(meq/100g) - Mg 5 0.3 {(0.2-0.4) 4 0.9 {0.1-1.4)
- Na 5 0.1 (Q.1) 4 0.2 (0.1-0.3)
- 5 0.1 (Q.1) 4 0.1 {(0.1)
PHOSPHORUS { ppm) 4 138.9 (68.2-223.3) 4 25.2 {8.0-38.9)
SULFUR (ppm) 5 1.0 (0.2-3.5) 4 1.6 (0.3-2.4)
% IRON 5 0.31 (0.17-0.41) 1 0.12
% ALUMINUM 5 0.45 (0.25-0.77) 1 0.27
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

FTg Gravelly phase; solum contains 20 to 50% gravel.
FTg,id Gravelly phase; solum contains 20 to 50% gravel. Imperfectly drained (wetter) variant
(Gleyed Dystric Brunisol); occurs on seepage sites.
FTid Imperfectly drained ({(wetter) variant ({Gleyed Dystric Brunisol); occurs on seepage
sites.
INFERRED SOIL PROPERTIES
FLEWETT SOILS
SQIL SOIL UNIFIED AASHO SOIL ERDOIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
FT 0-100 ML A-4 NP NP 0.55
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GALIANO SOILS (GA)

GENERAL COMMENTS

Galiano soils {1320 ha) have developed on coarse to
medium textured morainal or colluvial veneers overlying
shale or siltstone bedrock. These soils occur mainly in
the Cedar area, west of Maple Bay and on the lower south
slope of Mount Prevost. The soft, easily-weathered bed-
rock does not produce stoniness, rockiness, or slope
Timitations for agriculture that are as severe as those
for other shallow to bedrock soils. Most Galiano soils
are forested or are used for pasture and are classified
as Orthic Dystric Brunisol lithic phase. Limita-
tions for urban development are not as severe as for
other shallow to bedrock soils. The topography is
generally more moderate, finer surface textures and the
permeable paralithic subsoil pose only moderate limita-
tions for excavations and service installations.

PLATE 4.18:

GALIANO SOIL LANDSCAPE

GALIANO SOIL LANDSCAPE CROSS SECTION™

Royston soils

1 |
GALTAND soils | Rock | GALIANQ

[
GALIANO soils I I Rock | Mapie Bay{ Fairbridge
(1ithic phase) | | Qut- | soils [ Outcrop | soils soils
| | crop ! | ] E
| | l | | |
i | l | ! |
[ | | i |
| |
H ' '
gev g -
UV .\‘”- fWb
——

——

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOOD HAZARD
VEGETATION

ELEVATION RANGE :

PARENT MATERIAL :

.

gravelly fine morainal veneer or fine rubbly colluvial veneer over siltstone or shale
0-15% slopes (subdued bedrock-controlled topography)

20-120 m asl

all

no hazard

The native vegetation consists of semi-open stands of Douglas-fir, lodgepole pine,
arbutus, some western red cedar and western hemlock. The understory is usually
dominated by salal.
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TYPICAL GALIAND SOIL PROFILE

DEPTH (cm)

Loose, non-compact litter and fiber, medium acid.

Dark grayish brown (10YR 4/2m) gravelly loam;
fine granular; friable; very strongly acid.

moderate,

Yellowish brown (10YR 4/2m) gravelly loam; moderate, medium
to coarse subangular blocky; ~friable; very strongly acid.

Pale brown [(10YR 6/3m) ?rave11y Team; very fine to fine
subangular blocky; friabTe to firm; very strongly acid.

Shale or siltstone bedrock

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

ROOTING DEPTH (em)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm}

PERVIOUSNESS
SOIL DRAINAGE
DEPTH TO SALTS {cm)
SOIL TEXTURE

50-100
Moder, Mull
50-100

50- 100
50-1

0- 3

N/A
moderate
well to moderately well

N/A

gravelly loam to gravelly sandy loam

hedrock

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of
Samptles 0-70
PERMEABILITY (CLAS§) moderate
BULK DENSITY (g/cm®) Est. .
AWSC {cm/m) 2 15.1 (12.9-17,3)
AWSC {corr. for % CF) {cm/m) 4 10.4 (7.7-13.0)
% CDARSE >7.5cm Est 5-1D
FRAGMENTS  <7.5¢cm Est | 25-40
% PASSING & 40 bl g
SIEVES #200 1 9
% SAND 8 8.9 {42.8-60.1)
% CLAY 8 4.7 (8.3-22.4)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of
Samples 0-70
SOIL REACTION 1 1 Ho0 7 ) 5.5 (5.4-5.6)
8 H) 1:2 C4Cly 8 4.8 (4.8-4.9)
CONDUCTIVITY mS/cm N/A
ORGANIC CARBON (%) ] 0.9 {0.3-1.3)
NITROGEN (%) 7 0.07 (0.03-0.10)
EXCHANGE CAPACITY (meq/100g) 7 15.1 (17.2-24.9)
EXCHANGEABLE CATIONS - Ca 7 7.8 {4.5-9.9)
(meq/100g) - Mg 7 3.0 {2.5-4.1)
- Na 7 0.3 (0.2-0.4}
-K 7 0.6 {0.2-0.6)
PHOSPHORUS (ppm) 5 1 5.3 (3.6-9.7)
SULFUR (ppm) 6 1.2 (0.3-2.5)
% IRON ¢ ! 0.30 (0.21-0.47)
% ALUMINUM 6 0.28 {0.19-U.43)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

GA13 Very shallow lithic phase; shale or siltstone bedrock occurs within 50 cm of the
surface.
GAr Rubbly/blocky phase; the solum contains >50% angular coarse fragments, usually derived
from local bedrock. '
GAvg Yery gravelly phase; the solum contains >50% coarse fragments.
INFERRED SOIL PROPERTIES
GALIANG SOILS
SoIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
GA <100 ML A-4 27.9 4.6 <0.15
{23.4-32.4) (2.6-6.5)
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HILLBANK SOILS (HT)

e, o
S

GENERAL COMMENTS

Hilibank soils {1 185 ha} cccur below elevations of
about 100 m. They occupy very gentle to strong slopes
within undulating silty marine landscapes and are usual-
ly associated with Fairbridge soils. Most of these
s0i1s are mapped as secondary components in Fairbridge -
Hillbank complexes, and are found in the Duncan area.
They are moderately well drained. Hillbank soils have
dark brown organic matter-enriched silt lgam surface
horizons that cantain many concretions. The Tlower
horizons are Tlighter brown with silt Toam textures.
Faint mottling sometimes occurs below 50 cm depth.
Hillbank socils are classified as Orthic Dystric
Brumisols with inclusions of Eluviated Dystiric
Brunisols and Brunisolic Gray Luvisols.

Most Hillbank soils are used for hay and pasture.
With supplemental irrigation they are considered quality
agricultural soils suitable for a wide range of crops.

Hillbank soils are moderately sufted far urban and
related uses. Low bearing strength, slow perviousness

PLATE 4.19: HILLBANK SOIL LANDSCAPE and ease of erodibility can cause problems.
HILLBANK SOIL LANDSCAPE CROSS SECTION®
i T |
Fairbridge : HILLBANK ! Fairbridge soils ;HILLBANK Fairbridge sails
soils | soils | i sot
! |
]

sgMb er sgf

*see Table 3.1 for

explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOOD HAZARD
VEGETATION

PARENT MATERIAL :

ELEVATION RANGE :

silty to sandy silty marine blanket

5-20%; very gentle to strong slopes

0-100 m as!

¢ all

no hazard

The native vegetation on Hillbank soils consists of Douglas-fir, western red cedar,
grand fir, red alder and mapie. The understory is dominated by salal.
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TYPICAL HILLBANK SOIL PROFILE

DEPTH (cm%
-F Apcc - Dark yellowish brown (1OYR 4/4m) silt loam; weak to moder-
ate, medium to coarse, subangular blocky to moderate, fine,
granular; very friable; abrupt smooth boundary.

Ae - Very pale brown {LOYR 7/4 D) silt loam; massive, to moder-
ate, medium to coarse, angular blocky; very hard; <clear
smooth boundary; medium acid.

40- | Btj) - Light yellowish brown (lO0YR 64m) silty clay Toam;  weak,
medium, prismatic to moderate medium angular blocky; very
hard; diffuse smooth boundary; strongly acid.

Btjs - Yellowish brown (LOYR 5/6m) silt Toam; weak, medium, prisma-

60- tic to moderate medium angular blocky; firm; diffuse smooth
boundary; wmedium acid.

: BCgi - Yellowish brown (10YR 5/4m} silt loam; few medium distinct

80« mottles; massive, to moderate, medium, angular blacky;

g firm; gradual smooth boundary; medium acid.
100-
SOIL CHARACTERISTICS
DEPTH TO BEDROCK {cm) : N/A
HUMUS FORM ¢ Ml
SOLUM DEPTH (cm) : >100
DEPTH, THICKNESS AND TYPE QF
RESTRICTING LAYER ({cm) : no restricting layer
ROOTING DEPTH (cm) : 100+
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE (cm) : N/A
PERVIOQUSNESS : slow
SOIL DRAINAGE : moderately well
DEPTH TO SALTS (cm) : N/A
SOIL TEXTURE : silt loam, loam
SOIL DBEPTHS {(cm)
SOIL PHYSICAL PROPERTIES No. of No. of No. of
Samples 0-40 Samples 40-80 Samples 80-100
PERMEABILITY (CLAS%) moderate moderate slow
BULK DENSITY {g/cm?) 2 1.14(1.12-1.16) 2 1.41(1.26-1.56) 1 1.60Q
AWSC {cm/m) 2 [23.5(19.0-28.0) 2 123.2{20.4-26.0) 1 113.7
AWSC (corr. for % CF) (cm/m) 2 {23.5(19.0-28.0) 2 123.2(20.3-26.0) 1 13.7
% COARSE >7.5cm Est. 10 Est. (0 Est {0
FRAGMENTS  <7.5¢cm Est. {0-3 Est. |0 Est {0-5
2 PASSING 4 4 Est. {100 Est. (100 Est |100
SIEVES # 40 Est. 100 Est. |100 Est {100
#200 Est. {97 Est. |97 Est ]97.0
% SAND 5 |14.8 (9.6-21,1} 2 16.3 (4,3-8.2) 6 |12.7 (5.7-19.7)
% CLAY 5 J]16.1 (14.8-17.4) 2 (27.8 (24.5-31.1) 6 |18.1 (14.2-22.3)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of No. of
Samples 0-40 Samples 40-80 Samples 80-100
SOIL REACTION 1:1 Hp0 5 |5.6 (5.3-5.8) 2 5.6 {5.5-5.6) 7 [5.6 (5.1-6.1)
{BH] 1:2 CaClp 8 |5.0 (4.6-5.8) 3 [5.2 {4.7-6.1) 8 4.9 (4.4-5.6)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 8 4§2.5 (0.5-5.8) 1 10.5 4 0.3 (0.2-0.4)
NITROGEN {%) 5 10.14 (0.03-0.24) 2 10.03 {0.02-0.03) 6 10.01 (0.01-0.03)
EXCHANGE CAPACITY (meq/100g) 5 120.5 (10.1-29.8) 2 16.5 (15.9-17.2) 7 115.5 {9.3-19.0}
EXCHANGEABLE CATIONS - Ca 5 |5.7 {1.3-9,1) 2 ]6.1 (5.5-6.6) 7 16.1 (2.2-15.4)
(meq/100g) - Mg 5 (1.4 (0.9-2.0) 2 13.3 (3.2-3.4) 7 |3.3 (1.9-5.5)
- Na 5 0.2 {0.1-0.2) 2 10.2 (0.1-0.2) 7 0.2 (0.1-0.3)
- K 5 10.3 (0.2-0.5) 2 10.4 {0.4-0.5}) 7 10.2 (0.1-0.4)
PHOSPHORUS {ppm) 5 |61.0 (3.8-125.4) 2 18.5 {p.0-11.0) 6 [12.9 (9.0-21.3)
SULFUR (ppm) 5 10.6 (0.1-0.8) 2 0.7 (0.3-1.1) 6 0.7 (0.1-1.3)
% IRON 4 |0.40 (0.19-0,60) ND ND
% ALUMINUM 4 10.41(0.15-0.55) ND ND




102

SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

HTg Gravelly phase; the solum contains 20 to 50% gravels. Usually found on seaward facing
sloping terrain,

KTg,12 Gravelly phase; the solum contains 20 to 50% gravels. Usually found on seaward facing
sloping terrain. Shallow lithic phase; bedrock {other than shale or siltstone) occurs
within 50 to 100 cm of the surface.

HT 12 Shallow 1fth1c phase; bedrock (other than shale or siltstone) occurs within 50 to 100
cm of the surface.

HTs Shallow phase; depth to another parent material occurs within 100 cm of the surface.

INFERRED SOIL PROPERTIES
HILLBANK SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME BEPTH TEXTURE TEXTURE LIquig PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
HT 0-100 ML A-4 29.1 6.3 0.4 - 0.5
(28.9-29.3) (6.0-6.7)
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HOLLINGS SOILS (HO)

GENERAL COMMENTS

Hollings soils {425 ha) occur on undulating land-
scapes with very gentle to very strong slopes and mostly
occur in the Cobble Hill - Mil1l Bay area. They have
developed in very gravelly sandy shallow morainal depo-
sits overlying very gravelly sandy fluvial or fluvio-
glactal deposits. They are well to rapidiy drained and
moderately to slowly pervious.

Hollings soils have a yellowish brown sandy Toam
surface overlying Tight yelTowish brown sand at depth.
These so0ils contain a 20 to 30 cm thick discontinuous
strongly cemented horizon at the contact of the under-
lying material. They are classified as Duric Dystric
Brunisols;  however minor areas of Duric Humo-Ferric
Podzols also occur.

These soils are mostly under forest cover at the
present time. Agriculturally, they have moderate limit-
ations due to Tow fertility, aridity and stoniness.
With frrigation, fertilization and stone picking they
can be improved.

PLATE 4.20: HOLLINGS SOIL LANDSCAPE

Hollings soils are generally suitable for urban and
related uses, however problems with septic tank absorption fields could arise due to poor filtration of
effluent and the occurrence of a restricting layer within 1 m of the surface.

HOLLINGS SOIL LANDSCAPE CROSS SECTION®

HOLL INGS s0i1s Qualicum Fairbridge soils

Shawnigan soils {
| soils
1
|
|
|

R sgMv

*gee Table 3.1 for explanation of terrain symbals

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : gravelly sandy morainal, overlying fluvial or fluvioglacial deposits

TOPOGRAPHY + hu35% very gentle to very strong slopes

ELEVATION RANGE : 100 m+, very minor areas below 100m asl

ASPLCT :oall

FLOOD HAZARD : no hazard

VEGETATION : The native vegetatfon is mainly Douglas-fir, western hemlock, western red cedar, red

alder, and maple with an understory dominated by salal.
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TYPICAL HOLLINGS SOIL PROFILE

DEPTH (cm)

i1 BC

Loose, non-compact litter over lcose, compact fiber;
1y acid.

Yellowish brown (10YR 5/4m) very gravelly sandy loam;
moqgrate subangular blocky; very friable;
acid.

Light yellowish brown {10YR 6/4m} very gravelly sandy loam;
i very strongly

massive; extremely firm; strongly cemented;

acid.

Light vellowish brown (LOYR 6/4m) sand;

Toose; strongly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm}

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKKESS AND TYPE QF
RESTRICTING LAYER {cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PLRYIQUSNESS
SOIL DRAINAGE
DEPTH TO SALTS {cm)
SOIL TEXTURE

N/A
Mor
160

30-50;
30

2-4
>100
moderate to slow

well

N/A

very gravelly sandy loam, very gravelly loamy sand

duric horizon

strong-

very strongly

single-grain;

SOIL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY [CLAS%) slow moderate
BULK DENSITY (g/cm3) 1 | 1.26 ND
AWSC (cm/m) 1 12,5 ND
aWsC (coor. for % CF) {cm/m) 1 5.6 ND
% COARSE cm Est. 0-5 Est. 5
FRAGMENTS ;7.5cm Est. 28—50 Es%. 22—80
4 st. .
% PASSING
# 40 Est. 40 1 13.6
SIEVES #200 Est. | 20 1 | 4.2
% SAND 11 62.3 (41.1-75.7) ND
% CLAY 11 11.0 (4.1-16.2) ND
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 Ho0 3 5.6 (5.4-5.8) 2 5.9 {5.7-6.0)
{pH) 1:2 CaClp 13 5.0 (4.6-5.4) 4 5.2 (4.8-5.6)
CONDUCTIVITY mS/cm N/A N/A
ORGAMIC CARBON (%) 9 1.4 {0.4-2.5) 2 0.4 (0.2-0.6}
NITROGEN (%) 3 0.05 (0.02-0.08) 1 0.0z
EXCHANGE CAPACITY (meq/100g) 3 10.0 {8.9-12.0) 2 9.9 (8.7-11,1}
EXCHANGEABLE CATIONS - Ca 3 0.8 (0.7-0.9) 2 0.9 {0.7-1.1)
(meq/100g) - Mg 3 0.2 {0.2-0.3) 2 0.3 (0.3-0.3)
- Na 3 0.1 (0,1-0.2) 2 0.2 {0.2-0.2)
- K 3 0.2 {0.2-0.2) 2 0.1 {0.1-D.2)
PHOSPHORUS {ppm) 3 54.8 (33.4-96.9) 2 36.7 (33.3-38.0)
SULFUR (ppm) 3 1.6 (0.8-2.1) ND
% IRON 9 0.18 (0.08-0.38) ND
% ALUMINUM g 0.35 (0.23-0.52) ND
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SOIL PHASES/VARIANTS

SO0IL SYMBOL

SOIL OESCRIPTION

HOme Moderately cemented phase; a discontinuous moderately cemented pan occurs between 50 to
100 cm from the surface.
INFERRED SOIL PROPERTIES
HOLLINGS SOILS

SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR

HO 0-100 GW A-l-a NP NP Est. <0.1
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KAPTARA SOILS (KP)

GENERAL COMMENTS

Kaptara soils (130 ha) have developed on deep,
coarse-textured fluvial and fluvioglacial 1landforms.
They also occur on coarse-textured marine deposits.
Kaptara soils are very minor in extent and occur in
small areas associated with more extensive areas of
Qualicum and Quennel soils. These poorly drained soils
normally occur in seepage locations or where an underly-
ing impermeable Tayer restricts drafnage and causes a
perched water table.

Kaptara soils have dark, organic matter-enriched
surfaces and very gravelly Tloamy sand textures. They
are classified as Orthic Humi¢ Gleysols.

Kaptara soils are marginal for agricultural uses
and unsuitable for urban uses due to coarse-textures and
wetnass,

PLATE 4.21: KAPTARA SOIL LANDSCAPE

KAPTARA SOIL LANDSCAPE CROSS SECTION®

KAPTARA
soils

Shawnigan
soils

KAPTARA Dashwood
soils

Dashwood, Shawnigan soils

|
l
!
l
!

b
sgM - Ny i

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : sandy gravelly fluvial, glaciofluvial or marine

TOPOGRAPHY : 0-15%; level to depressional

ELEVATION RANGE : 0-100 m as]

ASPECT :al

FLOOD HAZARD I rare

VEGETATION : The native vegetation consists of red alder, maple, western red cedar, willow,

including an understory dominated by moisture loving plants such as skunk cabbage.

J—
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TYPICAL KAPTARA SOIL PROFILE

DEPTH {¢m)
4.
LFH
0~ .
Ah
15~ —
Bm
35~ —
Byg
75- —
BCcg
100

Loose, non-compact litter;

very strongly acid.

Very dark brown (10YR 2/2m) gravelly loamy sand; moderate,

medium granular;

very friable;

Brown {7.5YR 4/4m) very gravelly loamy sand;

angular blocky breaking to single-grained;

very strongly acid.

Olive gray
medium prominent motties;
breaking to single-grained;

0live gray

prominent motties;
to single-grained;
tation.

(5Y 4/2w)

(5Y 4/2w)
moderate, medium angular blocky breaking

nonsticky; discontinuous moderate cemen-

very gravelly
weak ,

very gravelly

Toamy sand;
medium subangular blocky
nonsticky.

sand;

very strongly acid.

weak, fine sub-
very friable;

common,

commen, medium

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (em)

PERVIDUSNESS

SOTL DRAINAGE

DEPTH TO SALTS (cm)

SOIL TEXTURE

N/A

Mull
75-110

75-126;
75

2
3

0-100+;

20-30;

perched

moderate
BOOT‘

: /A

i very gravelly loamy sand

moderately cemented horizon

SOIL DEPTHS (cm}

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75+
PERMEABILITY (CLAS§) very rapid slow - moderate
BULK DENSITY (g/cm®) Est. .7 Est. 1.85
AWSC (cm/m) Est. { 11.0 (10.0-12.0) Est. { 2.4 {2.0-3.0}
ASC {corr. for % CF) (cm/m) Est. { 5.0 (4.0-6.0) Est. 1.0 (0.8-1.5)
% COARSE >7.5¢cm 3 5-15 3 10-20
FRAGMENTS  <7.5cm e 3 22-65 " 3 28—70
st. st.
% g?SSING Est. | 25 Est. | 20
EVES #200 Est. { 5 Est. | 5
% SAND Est. { 75 Est. | 85
% CLAY Est. { 5 Est. { 3
SDIL DEPTHS {cm)
SOTL CHEMICAL PROPERTIES No. of No. of
Samples 0-7% Samples 75+
SOIL REACTION 1:1 HoQ 1 5.7
(BH) 1:2 CaClip 1 4.8
CONDUCTIVITY mS/cm N/A
DRGANIC CARBON (%} 1 1.3
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SOIL PHASES/VARIANTS

SCGIL SYMBOL

SOIL BESCRIPTION

KPg Gravelly phase; the solum has a Tower gravel content than usual (20 to 50%).
KPpt Peaty phase; surface horizonf{s) consist of 15 to 40 com of humic or mesic organic
materials. Occurs in seepage and/or depressional sites.
INFERRED SOIL PROPERTIES
KAPTARA SOILS
SOIL SOIL UNIFIED AASHQ SOIL ERODIBILITY
NAME DEPTH TEATURE TEXTURE LIQUID PLASTICITY
SYMBOL tcm) SYMBOL SYMBOL L47 LIMIT INDEX K FACTOR
=
KP 0-100 GW A-1-a NP NP Est. 0.02
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KOKSILAH SOILS (KH)

GENERAL COMMENTS

Koksilah soils (40 ha} occur in low-lying seepage
receiving sites on coarse-textured morainal deposits.
They are very limited in extent and are found in associ-
ation with extensive areas of Shawnigan and Quinsam
soils. They are poorly drained with a perched water-
table for much of the year. They have developed in
sandy gravelly morainal materials and are often very
cobbly and stony.

Characteristically, they have an organic matter
enriched surface horizon and gravelly to very gravelly
sandy loam or Toamy sand textures. They are classified
as dominantly Orthic Humic Gleysol.

Koksilah soils are generally unsuitable for agri-
culture due to their coarse textures, poor drainage and
distribution (ie. scattered across non-agricultural
landscapes in small pockets).

Koksilah soils are also unsuitable for urban and
related uses due to wetness.
PLATE 4.22: KOKSILAH LANDSCAPE

KOKSILAH SOIL LANDSCAPE CROSS SECTION®

KOKSILAH
soils

KOKSILAH
s0ils

Quinsam Rumsley

|

Shawnigan soils |
s0ils { soils

|

|

Shawnigan soils

| | I
] | |
| I |
| l l‘
[ |

| |
i ! l

~ -
SgMb -~ -~
P - _ e
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : sandy gravelly morainal blanket
TAPOGRAPHY : Tless than 9%; Tlevel to gentle slopes
ELEVATION RANGE : 100+ m asl
ASPECT : all
FLOOD HAZARD i rare
VEGETATION : The native vegetation consists of red alder, mapie, western rad cedar, and willow,
including an understory dominated by moisture loving plants such as skunk cabbage.
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TYPICAL KOKSILAH SOIL PROFILE

DEPTH (cm)
4. Loose, non-compact litter and fiber over friable, compact
0 LFH humus . .
Ah Very dark brown (10YR 2/2m) gravelly sandy loam; moderate,
5 medium granular; very friable.
Bm Brown (7.5YR 4/4m) very gravelly sandy lcam; weak, fine sub-
3 angular blocky breaking to single-grained; very friable.

Bg Olive gray (5Y 4/2w) very gravelly sandy Tloam; common,
medium, prominent motties; weak medium subangular blocky
breaking to single-grained; nonsticky.

75- b —
2.C . Olive gray {57 4/2w) very gravelly sandy loam;  common,
D oM3d BCcg medium, prominent mottles; wmassive; very firm; non sticky;
100- b= 2 Ve continuous cementation.
SOIL CHARACTERISTICS
DEPTH TO BEDROCK {cm) : N/A
HUMUS FORM : Mull
SOLUM DEPTH (cm) : 75-100
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) i 75-125; 20-30; wmoderately cemented horizon
ROOTING DEPTH {cm) ;7%
COARSE FRAGMENT CLASS v 2-3
DEPTH TQ AND TYPE OF WATERTABLE {cm) : 30-100+; seasonal perched
PERVIDUSNESS : slow
SO0IL DRAINAGE : ﬁoor
DEPTH TO SALTS (cm) i N/A
SOIL TEXTURE : very gravelly loamy sand
SOIL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75+
PERMFABILITY (CLAS§) verg rapid slow
BULK. DENSLTY (g/cm?) Est. { 1.6 Est., ; 1.85
AWSC (cm/m) Est. | 15.0 Est. § 12.5
AWSC (corr, for % CF) (cm/m) Est. | 8.0 Est. { 5.6
% COARSE >7.5cm Est. | 5-15 Est. § 5-15
FRAGMENTS <7.gcm Est. 28—55 Est. 28-50

# Est. st.
BRASSING a0 Est. | 40 Est. | 40

#200 Est. | 20 Est. | 20
% SAND Est. | 60 Est. | €0
% CLAY Est. | 8 Est. | 6

SOIL BEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-75 Samples 75+

SOIL REACTION 1:1 Hp0 Est. | 5.7 Est. | 5.8
(BH) 1:2 caCl, Est. | 5.1 Est. | 5.1
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) Est. | 1.3 Est. | 0.3
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

KH Mo phases or variants mapped.
INFERRED SOIL PROPERTIES
KOKSILAH SOILS
S01IL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBGL (cm} SYMBOL SYMBOL LIMIT INDEX K FACTOR
KH 0.1 - 0.25

0-100 GM A-1-b NP NP
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KULLEET SOILS (KT)

GENERAL COMMENTS

Kulleet soils (110 ha) oaccur below elevations of
about 100 m on gently undulating marine landscapes.
These s0ils have developed in silty marine parent mater-
ials which overlay coarse textured marine or fluvial
deposits. Most Kulleet soils are found south of Duncan
and are minor in extent. They are imperfectly drained.

The upper horizons are stone-free, silt loams or
silty clay 1loam, contain many concretions and are
mottled below 50 cm due to seasonal saturation from
heavy winter rains. These are underlain by gravelly
sandy joams or gravelly loamy sands. They are classi-
fied as Gleyed Dystric Brunisols.

Kulleet sofls are suitable for a wide range of
crops however supplemental irrigation and fertilization
are required for optimal yields.

Kulleet soils are moderately suited for urban and
related uses but have some restrictive features such as
seasonal wetness.

PLATE 4.23: KULLEET SOIL LANDSCAPE

KULLEET SOIL -LANDSGAPE -CROSS ‘SECTION*

|
Fairbridge soils KUELEET soils Mil17 Bay soils | Shawnigan soils

S5
— P sgMb

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : silty marine overlying sandy gravelly fluvial

TOPOGRAPHY : 2-15%

ELEVATION RANGE : <100 m

ASPECT :oan

FLOOD HAZARD :  no hazard

VEGETATION : The native vegetation consists of second growth Douglas-fir, grand fir, western red

cedar, and red alder.
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TYPICAL KULLEET SOIL PROFILE

DEPTH (cm)

70- :.' Z,

100~

Loose, non-compact Titter, strongly acid.

Very dark brown (10YR 2/2m) silt loam; weak, fine granular;

Toose; medium acid.

Yellowish brown (10YR 5/6m} silt loam; common, medium, faint

mottles; moderate, medium subangular blocky breaking to
weak, fine subangular blocky; very friable; very strongly
acid.

Light yellowish brown (10YR 6/4m)} gravelly loamy sand; many
medium prominant (7.5YR 5/8m) mottles; single-grain; very
friable; very strongly acid.

SOLL CHARACTERISTICS

DEPTH TO BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm}

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERYIOUSNESS

SOIL DRAINAGE

DEPTH TO SALTS {cm)
SOIL TEXTURE

N/A
Mull
70~100

;8; abrupt texture change gravelly coarse texture
0

70-100; seasonal perched

slow to moderate

imRerfect

N/

silt loam, overlying gravelly sandy loam or gravelly loamy
sand

SDIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Sampies 0-70 Samples 70-100

PERMEABILITY (CLAS§) moderate moderate
BULK DENSITY (g/cm?) Est. 1.00 {0.09-1.20) Est. 1.60
AWSC {cm/m) Est. | 20.0 (15.0-25.0) Est. | 8.0 (7.0-5.0)
AHSC {corr. for % CF) {cm/m) Est. 18.0 (14.0-22.0) Est. 3.0 (2.0-4.0)
% COARSE >7.5¢cm Est. 0 Est. 0-5

FRAGMENTS ;7.2cm Est. ?65 Est. %8-30

st. 0 Est. 0
NG # 40 Est. | 100 Est. | 65
#200 Est. | 97 Est.. | 20
% SAND Fst. 30 Est. 80.0
% CLAY Est. 20 Est. 10.0
SOIL DEPTHS (cm)
SOIt CHEMICAL PROPERTIES No. of No. of
Samples 0-70 Samples 70-100

SOIL REACTION 1:1 Hz0 1 5.5 1 5.3
(BH) 1:2 £aCly 1 | 5.0 1 | 4.8
GCONDUCTIVITY mS/cm N/A N/A
DRGANIC CARBON (%)} Est. 1.4 1 1.21
% TRON Est. 0.20 1 0.38
% ALUMINUM Est. 0.35 1 0.29
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SDIL PHASES/VARIANTS

SGIL SYMBOL

SOIL DESCRIPTION

KT No phases or variants mapped
INFERRED SOIL PROPERTIES
KULLETT SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME OEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SyYMBOL SYMBOL LIMIT INDEX K FACTOR
KT 0-100 ML A-4 40 10 Est. 0.5
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MAPLE BAY SOILS (MY)

GENERAL COMMENTS

Maple Bay soils {265 ha) occur below elevations of
about 100 m. They occupy very gentle to strong slopes
within undutating landscapes and are usually associated
with Fairbridge soils. The largest areas of these soils
occurs north of Duncan, west of Maple Bay and south of
Mount Richards. Maple Bay soils are well to moderately
well drained. They have developed 1in shallow, silty
marine sediments overlying shale, siltstone or claystone
bedrock.

These soils have a thin dark brown organic matter-
enriched silt loam surface horizon underlain by a brown
to yellowish brown silt loam. These soils are classi-
fied as Orthic Dystric Brunisel lithic phase.

Maple Bay soils have slight to moderate limitations
to agriculture and are suitable for a wide range of
crops. Fast structure deterioration, erosion, crusting
and puddling can result if the soil is cultuvated when

wet,  Supplemental irrigation {s required for optimal
yields. Although the praximity of the soft bedrock to
PLATE 4.24: MAPLE BAY SOIL LANDSCAPE the surface may interfere with cultivation, the main
limitation is from topography.

Maple Bay soils are only moderately suited for
urban and related uses due to shallow depth to bedrock.

MAPLE BAY SOIL LANDSCAPE CROSS SECTION*

Fairbridge soils | MAPLE BAY ICowichan| MAPLE Fairbridge Cowichan Metchosin soils
50ils | soils ! BAY scils soils
soils

| l
| |
} |
l | | {
| |

20

e fulv
~ fub T — ~
Wb _~ — ‘““—--——-__h___pb
’—”"’ R “'“*I!E-.__‘ T
*gsee Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : fine marine veneer over shale or siltstone bedrock
TOPOGRAPHY : 5-30%; very gentle to strong slopes
ELEVATION RANGE : 10-100 m asl
ASPECT :all
FLOOD HAZARD : no hazard
VEGETATION : The native vegetation consists mainly of Douglas-fir with minor inclusions of grand
fir, maple, red alder, and lodgepole pine. The understory is dominated by salal.
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TYPICAL MAPLE BAY SOIL PROFILE

DEPTH (cm)

Loose non-compact litter, very strongly acid.

Dark Drown (10YR 3/3m)} silt loam;
lar; friable; very strongly acid.

Strong brown (7.5YR 4/6m) silt loam;
to medium subangular blocky; friable;

moderate, medium grandu-

weak to moderate, fine
extremely acid.

Yellowish brown (10YR 5/6m) silt Tloam; massive; firm;

extremely acid.

Shale or siltstone bedrock.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm) : 40-70
HUMUS FORM : MUl
SOLUM DEPTH (cm) : 40-70
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) 1 40-70; bedrock
ROOTING DEPTH {cm) : 40-70
COARSE FRAGMENT CLASS ;0
DEPTH TO AND TYPE OF WATERTABLE {cm) T N/A
PERVIOUSNESS :  moderate
S0IL DRAINAGE : well to moderately well
DEPTH TO SALTS (cm) : N/A
SOIL TEXTURE : sitt loam
SOIL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-70 {Samples
PERMEABILITY (CLAS§) moderate
BULK DENSITY (g/cm?) 2 1.20
AWSC (cm/m) Est. | 18.0
ASC (corr. for % CF) (cm/m) Est. | 18.0
% COARSE >7.5em . Est. 0
FRAGMENTS  <7.hcm Est. { 0-10
% PASSING % gg:g
SIEVES #200 1 | 74.1
% SAND 6 24.2 (14.7-31.4)
% CLAY 6 19.2 (13.9-25.8)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-70 Samples
SOIL REACTION 1:1 H»0 6 5.4 55.2-5.5%
(BH) 1:2 CacClo § 4.4 (4,0-4.,7
CONDUCTIVITY mS/cm N/A
ORGANIC CARBON (%) 6 1.5 {1.1-2.3)
NITROGEN (%) 6 0.07 (0.03-0.11)
EXCHANGE CAPACITY [meq/100g) 6 | 18.8 (17.5-19.7)
EXCHANGEABLE CATIONS - Ca 6 2.9 (2.5-4.2)
{meq/100g) - Mg 6 1.4 {0.7-2.4)
- Na 6 0.2 (0.1-0.2)
- K 6 0.3 (0.1-0.5)
PHOSPHORUS {ppm) 6 28.5 (7.3-61.8)
SULFUR (ppm) 6 | 0.5 (0.0-1.5)
% IRON 5 0.37 (0.24-0.57)
% ALUMINUM 5 0.41 {0.37-0.44)
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SOIL PHASES/VARIANTS

SOIL SYMBOL SOIL DESCRIPTION

MYg Gravelly phase; small localized areas of fine textured material which contains 20 to
50% coarse fragments.

MY13 Very shallow 1ithic phase; shale or siltstone bedrack occurs within 50 ¢m of the
surface. This phase most frequently occurs on hill and ridge crests.

INFERRED SOIL PROPERTIES

MAPLE BAY SDILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
MY <100 ML A-4 36.0 8.8 0.4
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METCHOSIN SOILS (MT)

GENERAL COMMENTS

Metchosin soils (1415 ha) occur in very poorly
drained depressional areas. They are moderately to
rapidly pervious and have very high water holding capa-
city. The watertable is at or near the surface for most
of the year but can drop considerably in the late summer
and fall,

These organic soils are at an advanced stage of
decomposition with dominantly dark brown to black humic
material in the middle and bottom tiers. They are level
to nearly level with greater than 160 ¢m depth to miner-
al materials and are classified as Typic Humisols.

With adequate watertable control and maintenance,
Metchosin soils have good potential for a variety of
agricul tural crops such as vegetables, forages and blue-
berries. The watertable should be controllied at the
highest level which permits good crop growth and field
trafficability. The watertable should be raised close
to the surface over the winter to prevent oxidation of

organic matter and reduce the rate of subsidence. Deep
PLATE 4.25: METCHOSIN SOIL LANDSCAPE draining will cause excessive subsidence.

Urban and related uses are not recommended. Very
low bearing capacity and high watertables make road and
building construction difficult and expensive. Septic
tank effluent disposal is impractical due to high water-
tables.

METCHOSIN SDIL LANDSCAPE CROSS SECTION®
]
Lake METCHUSIN Cawichan Fairbridge soils |Maple Bay: METCHOSIN Maple Bay
soils soils soils soils sofls

f
|
|
|
\
\
|
|

J A—

\
\
\
!
|
[
!

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL :
TOPOGRAPHY :
ELEVATION RANGE :
ASPECT :
FLOOD HAZARD
VEGETATION

organic

level to nearly level

2-200 m

none

may be expected

Native vegetation includes a variety of water tolerant plants such as Labrador tea,
hardhack, willow, skunk cabbage, sedges and reeds.
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TYPICAL METCHOSIN SDIL PROFILE

DEPTH (cm)
] Black (10YR 2/lm} well decomposed organic material; moder-
ate, fine granular; strongly acid.
40-
B]qgk (10YR 2/1m) well decomposed organic material; strongly
acid.
120- Partially decomposed organic material; extremely acid.
‘ Black (10YR 2/1m) well decomposed organic material;  very
: strongly acid.
160- [SEE
SOIL CHARACTERISTICS
DEPTH TO BEDROCK (cm) N/A
HUMUS FORM N/A
SOLUM DEPTH (cm) >160
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) no restricting layer
ROOTING DEPTH {cm) 20-50
COARSE FRAGMENT CLASS 0
DEPTH TO AND TYPE OF WATERTABLE {cm) 25-100; apparent and perched
PERVIDUSNESS moderate
SOIL DRAINAGE very poor
DEPTH TO SALTS {cm) N/A
SOIL TEXTURE N/A
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of No. of
Samples 0-40 Samples 40-120 Samples 120-160
BULK DENSITY {g/cmd) 2 0.35(0.25-0,55)| Est. | .30(0.20-0.45) Est. § .30(0.20-0.45)
AWSC (cm/m) Est. | 15.0 Est. | 15.0 £st. ! 15.0
TYPE OF ORGANIC MATERIAL humic humic humic
RUBBED FIBRE CONTENT % Est. <10 <10 <10
von POST SCALE 2 g8 (7-10) 2 8 {7-10) Est. | 8 (7-10)
PYROPHOSPHATE INDEX Est. - 2 1-3 Est. | 1-3
% COARSE >7.5¢cm 0 0 0
FRAGMENTS  <7.5cm 0 0 0
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of No. of
Samples 0-40 Samples 40-120 Samples 120-160
SOIL REACTION 1:1 Hx0 2 4.8 (4.0-5.6) 4 4.0-5.8 1 5.4
(EH) 1:2 CaClz 4.4 {3.4-5.3) 1 4.6 1 5.1
CONDUCTIVITY mS/cm N/A N/A 1 N/A
ORGANIC CARBON (%) 1 30.9 L 42.7 1 5.0
NITROGEN (%) 1 1.50 L 2.19 1 3.2
EXCHANGE CAPACITY (meq/100g)} 1 112.0 1 159.0 1 90.0
EXCHANGEABLE CATIDNS - Ca 1 47.36 1 60.0 1 40,0
(meq/1009) - Mg 1 | 5.30 1 | 7.0 1 7.0
- Na 1 0.48 1 0.2 1 0.2
- K 1 0.41 1 0.1 1 0.1
PHOSPHORUS {ppm) - available 1 | 13.8 3 | 6.0 (2.6-10.9) 1 4.0
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

MTso Shallow organic variant; these soils have from 40 to 160 cm of organic material. They
are classified as Terric Mesisol.

MTso,t Shallow organic variant; taxadjunct variant. These soils have from 40 to 160 cm of
organic material and more than 25 ¢m of mesic-type organic material. The classification
is Terric Mesic Humisol.

MTt Taxadjunct variant; this variant contains more than 25 cm of mesic-type organic
material. The classification is Mesic Humisol.

INFERRED SOIL PROPERTIES
METCHOSIN SOILS
SOIL SOIL UNIFIED AASHC SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
MT 0-160 Pt - - -~ -
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MEXICANA SOILS {ME)

GENERAL. COMMENTS

Mexicana soils (2615 ha) generally are found on
nearly level to wmoderate slopes with underlying
sedimentary bedrock. The most extensive occurances are
in the Cedar - Yellow Point area. Mexicana soils have
developed 1in gravelly, moderately coarse morainal
materfals which were partially derived from the
underlying sedimentary bedrock as evidenced by the
cammon occurrence of sandstone clasts.

These soils have brown friable gravelly sarndy loam
surface horizons overlying light brown massive gravelly
sandy loam at about 100 cm depth. They are classified
as Orthic Dystric Brumisols with minor occurrences
of Orthic Humo-Ferric Podzols.

Mexicana soils are considered marginal for agricul-
tural use due to stoniness and aridity. They often
occur in small areas isalated by conglomerate or sand-
stone ridges which interfere with agricultural use.
- Most areas are presently under forest cover.

PLATE 4.26: MEXICANA SOIL LANDSCAPE Mexicana soils are suitable for urban and related
uses as bearing capacity is high and there are no wet-
ness or flooding problems. Permeability is generally
adequate for septic tank effluent disposal.

MEXICANA SOIL LANDSCAPE CROSS SECTION®
. ! | |
MEXICANA soils ; Saturna | Rock | MEXICANMA | Sat- : Rock ; MEXICANA soils -
[ soils | Out- soils  jurpa | Out-
| | crop! Isoils | crop |
A SIS
| |
] — Mb
/).<95MV gSME,"_// -—_// \_?_S..___—
gsMb e -
T R
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : gravelly sandy morainal
TOPOGRAPHY : 2-15%; nearly level to moderate slopes
ELEVATION RANGE : 0-100 m asl
ASPECT + all
FLOOD HAZARD : no hazard
VEGETATION : The native vegetation consists mainly of Douglas-fir with minor inclusions of
Todgepole pine, western hemlock, and arbutus. The understory is dominated by salal.
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TYPICAL MEXICANA SOIL PROFILE

DEPTH {cm)

100- :;

Loose, non-compact litter;

Dark brown (7.5YR 3/2m) very gravelly sandy loam;
medium acid.

medium grandular;

Brown (7.5YR 4/4m) very gravelly sandy loam; weak,
strongly acid.

angular blocky;

friable;

friable;

strongly acid.

moderate,

fine sub-

Yellowish brown (10YR 5/6m) very gravelly sandy loam; weak

fine subangular blocky;

firm;

very strongly acid.

Light yellowish brown (10YR 6/2m) very gravelly sandy loam;

massive; firm;

strongly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm)
HUMUS FORM
SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF

RESTRICTING LAYER (cm)
RODTING DEPTH {cm)
COARSE FRAGMENT €LASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIQUSNESS

SOIL DRATNAGE

DEPTH TO SALTS (cm)
SOIL TEXTURE

N/A

Mor

100-150

no restricting layer
75-100

2-4

>100.

moderate

moderately well to well

N/A
gravelly to
gravelly loamy sand

very gravelly

sandy loam,

gravelly to very

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-100
PERMEABILITY (CLAS§) moderate to rapid mederate to siow
BULK DENSITY (g/em?} 1 1. Est. .
AWSC (cm/m) 2 13.2 (8.3-18.0} 2 17.1 (17.0-17.1)
AWSC [corr. for % CF} {cm/m) 2 6.1 (5.0-7.2) 2 9.2 (6.8-11,6)
% COARSE >7.5¢cm 2 5-10 2 5-10
FRAGMENTS <7.5cm % %0-20 2 4?-50( 4.3)
# 4 0. 2 8l.1 (77.9-84.
% E?SSI§G # 40 1 | 53.2 2 | 61.3 (54.2-69.56)
EVE #200 1 | 36.9 2 | 37.4 (26.2-48.5)
% SAND 9 54 3 (41.8-65.1) 6 46 .8 (34.3-59.8}
% CLAY 9 9.7 {3.4-18.8) 6 8.9 (3,8-16.2)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-100
SOIL REACTION 1 1 H0 4 6.1 (5.9-6.3) 3 5.8 (5.5-6.2)
8 1:2 CaCls 13 5.2 {(4.6-5.4) 5 4.8 (4.3-5.3)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBGN (%) 7 1.3 (1.0-1.8) 2 0.6 (0.5-0.8)
NITROGEN (%) 3 0.06 {0.06-0.07) 3 0.04 (0.02-0.05)
EXCHANGE CAPACITY (meq. /lOOg) 3 15.5 (11.2-19.3) 3 16.7 {11.7-21.3)
EXCHANGEABLE CATIONS - 3 5.5 (4.5-6.5) 3 4.8 (3.3-6.7)
{meq. /100q) - Mg 3 1 0.9 {0.6-1.1) 3 | 1.8 (0.5-2.5)
- Na 3 0.2 (g.1-0.2) 3 0.2 (0.1-0.2}
- K 3 0.3 (0.2-0.9) 3 0.1 {0.1-0.2)
PHOSPHORUS {ppm) 2 |4.6 (3.7-5.4) 1 | 4.6 (4.5)
SULFUR {ppm) 0.9 (0.6-1.2) 1 | 0.8 (0.8)
TRON 13 0.26 (0.11-0.45) 1 0.21
% ALUMINUM 13 0.31 {0.21-0.43) 1 ¢.26
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SOIL PHASES/VARIANTS

SOTL. SYMBOL

SOIL DESCRIPTION

MEid Imperfectly drained (wetter) variant (Gleyed Dystric Brunisol and Gleyad Humo-Ferric
Podzol). Occurs on seepage sites usually on Tower slapes.
MEvg Very gravelly phase. The solum has higher than usual gravel content (>50%}.
INFERRED SOIL PROPERTIES
MEXICANA SOILS

SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR

ME 0-100 GM A-2-4. A-4 29.0 6.2 <0.12

: (26.0-34.6) (4,3-8.9)
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MILL BAY SOILS (MB)

GENERAL COMMENTS

Mi1l Bay soils {1120 ha) occur between sea level
and 100 m in elevation on gently undulating landscapes.
They are common near Duncan but occur throughout the
survey area. These s0ils are moderately well to
imperfectly drained with a perched watertable during
the winter., They have developed in stratified parent
materials that consist of fine marine veneer overlying
gravelly sandy moraine.

Mill Bay soils have stone-free, upper horizons that
contain many concretions and have silt lcam texture.
These are underlain by a very gravelly sandy loam hori-
zon that 1is moderately to strongly cemented. These
50i11s are classified as Duric Dystric Brunisols.

Dairying and forage production are the predominant
present land uses, however an increased range of crops
is possible with supplemental irrigation and fertiliza-
tion. A perched watertable during winter and the

presence of a root restricting duric horizon will
adversely affect some perennial crops. Soil structure
PLATE 4.27: MILL BAY SOIL LANDSCAPE deterioration, erosion, crusting and puddling can result
if the soil is cultivated when wet.

Mi1l Bay soils have moderate tc high bearing
strengths, however, septic tank effluent disposal is
impeded by cemented subsoils.

MILL BAY SOIL LANDSCAPE CROSS SECTION®

[ | |
Fairbridge scils | MILL BAY soils | Fairbridge] MILL BAY soils

|
| | Shawnigan soils
! soils | |
/\_,———:m [ I
— ~— — e T TR
b~ e N ~ fwb_ - SgMb
— /—/ S~ e —
7 AN fiv e
— R ~ 7~
\-
~ /
N / R
N~
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : fine marine veneer over gravelly sandy moraine
TOPOGRAPHY + 1-15% slopes, often gently undulating; level to moderate slopes
ELEVATION RANGE : 0-100 m asl
ASPECT :oall
FLOOD HAZARD :  no hazard
VEGETATION : Native vegetation consists mainly of stands of second growth Douglas-fir associated
with arand fir, western red cedar, red alder and accasional western hemlock. The
understory cansists of a variety of shrubs usually dominated by salal.
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TYPICAL MILL BAY SOIL PROFILE

DEPTH (cm)

75-4

100- (463

Loose, non-compact litter and fiber, strongly acid.

Very dark grayish brown (10YR 3/2m) silt lcam; weak, fine
granular; loose; medium acid.

Yellowish brown [10YR 5/6m} silt loam; moderate, medium sub-
angular biocky breaking to weak, fine subangular blocky;
very friable; very strongly acid.

Grayish brown (2.5Y 5/2m} very gravelly sandy loam; massive;
extremely firm; strong cementation; strongiy acid.

Light brownish gray {2.5Y 6/2m); very gravelly sandy loam;
massive; firm; strongly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIOUSNESS

SDIL DRAINAGE
DEPTH TO SALTS (cm)
SOIL TEXTURE

N/A
Mull, Moder
100

50-100; 5-25 cm; duric horizon

50-100

0-1 above morainal contact; 3-4 in morainal material
75-100; seasonal perched

slow

m?gerater.we11 to imperfect

silt loam over gravelly sandy loam

SOIL DEPTHS (cm)

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60+
PERMEABILITY (CLAS%) moderate slow - moderate
BULK DENSITY (g/cm?) z .0 (0.9-1.1) 2 1.7 (1.4-1.9)
AWSC (cm/m) 4 18.7 (13.6-22.4) 2 8.0 (7.9-8.9)
AWSC (corr. for % CF)} (cm/m) 4 16.9 {11.4-20.1) 2 | 3.3 (1.8-4.8)
% COARSE >7.5¢cm 2 0 Est. | 5-10
FRAGMENTS  <7.5¢cm % 0510 Esg. 40—55( n.0)
4 4 92.1 52.9 {33.9-71.9
% gASSING 4 40 1777 2 | 32.7 {16.7-48.6)
IEVES #200 1 | 64.8 2 | 14.6 (12.7-16.4)
% SAND 10 24.2 (17,4-34.2) 5 55.0 (35.0-75.3)
% CLAY 10 17.2 {8.9-26.7) 7 16.5 (12.5-22.1)
SOIL DEPTHS (cm)
SDIL CHEMICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60+
SOIL REACTION 1:1 Hp0 6 5.4 (4.9-6.0) 6 5.6 {5.2-5.9)
(BH) 1:2 CaCly 12 4.8 (4.2-5.3) 10 4.8 (4.4-5.7)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 9 1.7 (0.2-3.3) ) 0.4 (0.2-0.5)
NITROGEN (%) 6 | 0.06 {0.03~0.09) 4 | 0.02 {0.01-0.03)
EXCHANGE CAPACITY (meq/100g) 6 | 19.1 (14.4-24.1) 6 | 12.2 (4.0-18.8)
EXCHANGEABLE CATICONS - Ca 5 | 2.2 (0.9-3.1) 7 | 4.2 (0.2-7.3)
(meq/100g) - Mg 5 | 0.6 (0.5-1.0) 7 1.4 (0.01-2.6)
- Na 6 | 0.2 (0.1-0.3) 7 1 0.1 (0.1-0.2)
- K 6 | 0.3 (0.1-0.5) 7 0.2 (0.02-0.3)
PHOSPHORUS {ppm) 6 [ 36.0 (6.1-110.0) 6 | 35.1 (12.1-77.5)
SULFUR {ppm) 5 0.5 {0.2-0.8)} 6 3.3 (0.9-5.2)
% TRON 5 | 0.37 {0.25-0.62) ND
% ALUMINUM 5 1§ 0.57 (0.32-0.68) ND
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SOIL PHASES/VARIANTS

SOIL SYMBOL SOIL DESCRIPTION
MBg Gravelly nphase; surface veneer of fine marine deposits contain 20 to 50% coarse
fragments.
MBg,pd Gravelly phase and poorly drained variant; seepage areas; occurs in very small local-

ized units and is insignificant in extent.

MBwc Weakly cemented variant (Orthic Dystric Brunisol or Orthic Humo-Ferric Podzol instead of
Duric Dystric Brunisol or Duric Humo-Ferric Podzol). The cemented horizon at upper
boundary of morainal deposit is not sufficiently cemented to meet the criteria of a
duric horizon.

—

INFERRED SOIL PROPERTIES
MILL BAY SOILS

SOIL SOIL UNIFIED AASHO SOIL EROBIBILITY
NAME DEPTH TEXTURE TEXTURE LIQulD PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
MB 0-60 ML A-4 38.7 10.0 0.4 - 0.5
(8.9-11.2)
60-100 GM A-2-4 NP ND <g.1
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PARKSVILLE SOILS (PM)

GENERAL COMMENTS

Parksville soils (340 ha) are minor in extent and
are found on level to depressional sites on marine
landscapes in association with Cowichan and Fairbridge
soils. They are poorly drained with seasonal perched
watertables at 15 to 100 cm depth. They have developed
in non-stony, sandy fluvial or sandy marine veneers that
are underlain by fine marine material. Parksville soils
are distinguished from Tolmie soils by a thicker (>30
cm} sandy veneer.

Characteristically they have a dark brown or black
organic matter-enriched surface horizon which grades
into a light brown to grey, prominantly mottled silty
loam to silty clay at depths below 40 c¢m. These soils
are classified as Orthic Humic Gleysols.

Present land use is mainly hay and pasture as
spring planting of other crops s often impractical due
to wet soil conditions, With {irrigation and drainage
Parksville soils can be used for growing a wide range of

PLATE 4.28:

crops.

PARKSYILLE SOIL LANDSCAPE

Urban and related uses are not recommended due to
winter ponding.

PARKSVILLE SOIL LANDSCAPE CROSS SECTION®

I
Qualicum, Dashwood

Fairbridge soils PARKSVILLE soils Qualicum, Dashwood

— e

| |

| | |

soils | | | soils

{ |
|

i | |

i | |

T —— \I~ sgivh -~

- \\ ~ SWv /./7 /
sgWvb_ .~ \\\Wb T Wb~ Ve
. sgM — /// sgM
— \,\\ /‘.—-

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL :

sandy marine or fluvial veneer overlying fine marine

TOPOGRAPHY : Tlevel to very slightly sloping

ELEVATION RANGE : Tless than 100 m asl

ASPECT :  none

FLOOD HAZARD rare

VEGETATION The native vegetation consists of red alder, willow, maple, and western red cedar,

including an understory of moisture loving plants such as skunk cabbage.
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TYPICAL PARKSVILLE SOIL PROFILE

DEPTH {cm)
0=

25~ B3

Ap - Black (10YR 2/1m) sandy Toam; weak, medium subangular
blocky to weak, fine subangular blocky; very friable, non-
sticky, non-plastic; abrupt, wavy boundary; “strongly acid.

Bm - Olive brown (2.5Y 4/4m) loamy sand;
friable, non-sticky, non-plastic;
medium acid.

11Bg - Light brownish gray (2.5Y 6/2m)} silty c¢lay loam;
medium prominant, brownish yellow (10YR6/8) mottles;

medium to coarse, subangular blocky to weak, fine, subangular
gradual, wavy boundary;

blocky; firm, sticky, plastic;
slightly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE {cm)

PERVIOUSNESS

SOIL DRAINAGE

DEPTH TO SALTS {(cm)
SOIL TEXTURE

N/A
Mull
>150

60-100; compact lower horizons
<70

0
15-100; seasonal perched
slow to moderate

k7
sandy loam or loamy sand over silt loam

few, medium, faiht
mottles;  weak, coarse subangular blocky to single-grain;
abrupt, wavy boundary;

SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-100
PERMEABILITY (CLAS%) moderate slow
BULK DENSITY {g/cm¥) 2 1.2 (1.05-1.43) 1 1.7
AWSC (cm/m) 2 9.2 (4.3-14.1} 1 23
AWSC (corr. for % CF) (cm/m) 2 9.2 {4.3-14.1) 1 23
% COARSE >7.5cm Est. 0 Est. 0
FRAGMENTS ;7.gcm Esf. 8550 Est. 0 g
. 1 99.
BRASING g 4 1| 799 1 | 948
#200 1 3.3 1 79.3
% SAND 2 73.1 (57.9-88.2} 5 19.2 {6.7-51.7)
% CLAY 2 4.8 (1.6-7.9) 5 27.6 (11.5-38.0)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples - 0-40 Samples 40-100
SOIL REACTION 1:1 Hz0 2 5.9 (5.9) 5 6.6 (6.1-6.9)
(BH 1:2 CaClp 2 5.1 (5.1-5.2) 6 5.9 (5.4-6.3)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 1 0.5 (0.5) 4 0.2 (0.1-0.6)
NITROGEN (%) 2 0.09 (0,03-0,15) 4 0.02 (0.01-0.05)
EXCHANGE CAPACITY (meg/100g) 2 13.3 (8.1-18,5) 5 14.0 (7.3-22.5)
EXCHANGEABLE CATIONS - Ca 2 3.7 (1.3-6.3) 5 7.7 (3.9-12.6}
(meq/100g) - Mg 2 0.7 {0.2-1.2) 5 3.7 (1.6-7.1)
- Na 2 0.1 (0.1-0.2) 5 0.3 (0.2-D0.4)
- 2 0.1 (0.1) 5 0.1 (0.1-0.2)
PHOSPHORUS {ppm) 2 19.7 (9.6-29.7) 5 7.6 (4.7-13.7)
SULFUR (ppm) 2 | 0.5 (0.1-0.8) 5 | 0.1 (0.0-0.6)
% IRON 2 0.37 (0,23-0.51) 1 0.41
% ALUMINUM 2 0.34 {(0.27-0.40) 1 0.21
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SOIL PHASES/VARIANTS

SOIL SYMEOL

SOIL DESCRIPTION

PAg Gravelly phase; coarse textured surface veneer contains 20 to 50% gravel.
PApt Peaty phase; surface horizon(s] consist of 15 to 40 ¢m of humic or mesic organic
materfals. Very poorly drained.
INFERRED SOIL PROPERTIES
PARKSVILLE SOILS
SO1IL SOIL UNIFIED AASHO SOIL ERQDIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
PA 0-40 SW A-3 NP NP 0.2
40-100 ML-CL A-6 3.6 13.8 0.6
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QUALICUM SOILS (au)

GENERAL COMMENTS

Qualicum soils {8360 ha) have developed on deep
coarse-textured fluvial and fluvioglacial deposits
associated with all wmajor streams and rivers in the
survey area. They also occur on deep, coarse-textured
marine deposits. Qualicum soils are rapidly drained,
rapidly permeable, and generally do not have a water-
table within 3 m of the surface. Many of these deep
glacial outwash deposits provide good aquifer potential
as evidenced by numerous springs and seepage areas along
their escarpments.

Qualicum soils have very gravelly Joamy sand
textures with discontinuous weakly cemented horizons
sometimes present at 60 cm to 100 cm depth. They are
classified as Orthic Dystric Brunisols  with minor
inclusions of Orthic Humo-Ferric Podzols.

Qualicum soils vary from marginal to unsuitable for
agriculture. The high coarse fragment content and sandy
textures vresult in aridity, stoniness and fertility
Timitations.

PLATE 4.29: QUALICUM SOIL LANDSCAPE

Urban and related uses are recommended where care
is taken to avoid contamination of the groundwater which
could occur due to Tncomplete filtration of septic tank
effluent by the coarse-textured soil and parent
material. Gravelly and lgam phases are more suitable
for septic tank effluent disposal. Areas where Qualicum
soils occur generally have economically significant
gravel deposits.

QUALICUM SDIL LANDSCAPE CROSS SECTION®

Beddis
soils

Beddis
soils

Qualicum soils

Shawnigan : QUALICUM
soils | soils

{ I
|
' I
‘ |

[
[

|
|

!
| |
\ |

~— eroded scarps
*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL :  sandy gravelly fluvial, glaciofluvial, or marine blanket

TOPOGRAPHY :  0-40% (terraced, hummocky, ridged, subdued)

ELEVATION RANGE : 20-100 m asl

ASPECT : all

FLOGD HAZARD :  no hazard

VEGETATION :  The native vegetation consists mainly of Douglas-fir and lodgepole pine with minor

inclusions of western hemlock, grand fir, and arbutus. The understory is dominated
by salal.
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TYPICAL QUALICUM SOIL PROFILE

DEPTH {cm)
5-
0-

GRAS = A3
A H“L‘»‘. QS: .
DR L

SR e

1‘

Bm

70- —
BC

100- —
ce

Loqze, non-compact litter over loase compact fiber; strongly
acid.

Pale brown (10YR 6/3) very gravelly loamy sand; weak, medium
subangular blocky; loose; non-plastic; strongly acid.

Dark yellowish brown (LOYR 4/4m) very gravelly loamy sand;
weak, fine to medium subangular blocky; very friable;
strongly acid.

Light yellowish brown (10YR &/4m)

very grave]ly
massive; firm; weakly cemented;

strongly acid.

sand;

Grayish brown (10YR 5/2m} very gravelly sand;

single-grain;
loose; very strongly acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm) N/A
HUMUS FORM Mor
SOLUM DEPTH {cm} 100+
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm) 50-100; discontinuous weakly cemented horizon
ROOTING DEPTH (cm) 1 40-100+
COARSE FRAGMENT CLASS : 3-4
DEPTH TO AND TYPE OF WATERTABLE {cm) N/A
PERVIOUSNESS ¢ rapid
SOIL DRAINAGE : raRid
DEPTH TO SALTS (cm) N/
SOIL TEXTURE very gravelly sand, very gravelly loamy sand, very gravelly
sandy loam
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60-100
PERMEABTLITY (CLAS§) rapid - ver% rapid rapid - very rapid
BULK DENSITY {g/cm?) 1 5 (1.3-1.7) 1 1.9 (1.7-2.71)
AWSC (cm/m) 1 11.0 (10.0-12.0) 1 8.0
AWSC {corr. for % C.F.) {cm/m) 1 5.0 (4.0-6.0) 1 3.0
% COARSE >7.5¢m 2 5-15 2 10-20
FRAGMENTS <7.5cm 2 45-65 2 50-70
% PASSING 4 3 52.6 (43.3-60.1) 3 58.2 (36.3-77.2)
STEVES 40 3 24.8 (14.6-35.3) 3 36.9 (10.2-54.9)
#200 3 6.0 {1.4-13.8) 3 23.1 {1.0-30.7)
% SAND 17 77.3 (45.2-86.4) 4 90.5 (77.7-95.6)
% CLAY 17 7.7 (1.0-15.5) 3 2.4 (0.3-6.6)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-60 Samples 60-100
SOIL REACTION 1:1 Ho0 14 5.9 (4.6-6.4) 13 5.9 {5.4-6.5)
(BH 1:2 CaClp 40 5.2 (4.5-5.9) 17 5.4 {4.9-6.0)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON {%) 26 1.9 (0.3-1.9) 10 0.2 (0.1-0.%)
NITROGEN (%) 10 0.03 (0.01-0.07) 7 0.01 (0.01-0.02)
EXCHANGE CAPACITY (meq/100q) 11 6.5 53.8—11.13 6 6.9 {3.9-9.6)
EXCHANGEABLE CATIONS - Ca 10 L.l (0,1-3.11 13 1.0 {0.3-3.2)
(meq/100g) - Mg 11 0.1 fO.l-O.Zg 12 0.2 50.1—0.8;
- Na 11 0.1 (0.1-0.2 13 0.1 (0.1-0.2
- K 11 0.1 {0.1-0.5} 13 0.1 (0.1-0.5)
PHOSPHORUS ({ppm) 6 | 90.4 (29.4-137.8) 7 | 71.7 (32.7-117.3)
SULFUR (ppm) 5 2.4 {0.3-3.8)} 3 16.0 (10.9-20.6)
% IROM 29 0.17 50.01—0.35 3 0.10 (0.06-0.16)
% ALUMINUM 19 0.31 (0.17-0.76 3 0.16 (0.12-0.21)




132

SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

QUco Cobbly phase; the upper horizons contain >20% by volume cobbles and/or stones.

QUg Gravelly phase; the upper horizons contain between 20 and 50% coarse fragments by
volume. The usual condition of this soils is coarse fragment contents in excess of 50%.

Quid Imperfectly drained variant; occurs in seepage sites where drainage s restricted.
Soil classification is Gleyed Dystric Brunisol.

QUla Loanmy phase; Tloam textured surface 20 to 50 cm thick.

QUme Duric variant; moderate to strong cementation occurs in the subseil. Soil classifica-
tion is Duric Dystric Brunisol.

QUg,id Imperfectly drained variant; gravelly phase; occurs in seepage sites where drainage is
restricted. Soil classification is Gleyed Dystric Brunisol.

QUg,lc Loamy variant, gravelly phase; Jloam textured surface 20 to 50 cm thick and the upper
horizons contains between 20 and 50% coarse fragments by ‘volume.

QUg,me Duric variant, gravelly phase; moderate to strong cementation occurs in the subsoil and
the upper horizons contain between 20 and 50% coarse fragments by volume.

INFERRED SOIL PRGPERTIES
QUALICUM SOILS
SOIL SolL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX ' K FACTOR
Qu 0-100 GW A-l-a NP NP 0.03
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QUENNELL. SOILS <@L}

GENERAL COMMENTS

Quennell soils (280 ha) have developed on deep,
coarse-textured fluvial and fluvioglacial deposits asso-
ciated with all major streams and rivers in the survey
area. They alse occur on coarse-textured marine
deposits. Quennell sgils are rapidly drained, rapidly
permeable, and generally do not have a watertable with-
in 3 m of the surface. Many of these deep glacial out-
wash deposits provide good aguifer potential as evi-
denced by numerous springs and seepage areas along their
escarpments.

Characteristically, Quennell soils have very
gravelly loamy sand textures with discontinuous weakly
cemented horizons sometimes present at 60 cm to 100 cm
depth. They are classified as Orthic Humo-Ferric
Podzols.

Quennell soils vary from marginal to unsuitable for
agriculture. The high coarse fragment content and sandy
% textures result in aridity, stoniness and fertility
Timitations.

PLATE 4.30: QUENNELL SOIL LANDSCAPE

Urban and related uses are recommended where care
is taken to avoid contamination of the groundwater which
could occur due to incomplete filtration of septic tank
effluent by the coarse-textured soil and parent
material. Gravelly and loam phases are more sujtable
for septic tank effluent disposal. Areas where these
soils occur generally have economically significant
gravel deposits.

QUENNELL SOIL LANDSCAPE CROSS SECTION*

i QUENNELL {
| soils
| I
|
|

Cassidy, Chemainus

Quinsam soils ! QUENNELL soils
I soils
|

l
l
|
I
|
|
t

~. 5gF1, ¢F1
/"\\_f,,_ \_/,”‘\\\\ ‘\“‘~-_____

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : gravelly sandy fluvial or glaciofluvial

TOPOGRAPHY : 0-40% (terraced, hummocky, subdued); very gentle slopes with minor areas of very
strong slapes

ELEVATION RANGE : 100 m asl

ASPECT ¢ all
FLOOD HAZARD : no hazard
VEGETATION : The native vegetation consists mainly of Douglas-fir with minor inclusions of

lodgepole pine and western hemlock. The understory is dominated by salal.
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TYPICAL QUENNELL SOIL PROFILE

DEPTH (cm)

53-

100-f

Loose, non-compact litter over loose compact fiber; strongly

acid.

Light brownish grey (10YR 6/2m) very gravelly loamy sand;
weak, medium subangular blocky to single-grained; friable;
strongly acid.

Strong brown (7.5YR 4/6m) very gravelly loamy sand; weak,
fine, subangular blocky to single-grained; soft, very
friable; c¢lear, wavy boundary; medium acid.

Grayish brown (10YR 5/2m) very gravelly sand; weak, fine,

subangular blocky to single-grained; soft, very friable;

medium acid.

(2.5YR 3/2m) very gravelly sand,
non sticky, non plastic; discon-
strongly acid. ‘

Very dark grayish brown
massive to single-grained;
tinuous weak cementation;

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm)

HUMUS FORM

SOLUM DEPTH (cm})

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm)

ROOTING DEPTH {cm)

COARSE FRAGMEMT CLASS

OEPTH TO AND TYPE OF WATERTABLE {cm)

PERVIQUSNESS
SOIL DRAINAGE
DEPTH TO SALTS {cm}
SOIL TEXTURE

N/A
Mor
100+

100; 25;
100+

3-5

>300
rapid
rapid
N7

very gravelly sand, very gravelly loamy sand, very gravelly
sandy loam

discontinuous weakly cemented layer

SOIL DEPTHS {cm}

SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-5G Samples 50-100
PERMEABILITY (CLAS&) rapid to very rapid rapid to very rapid
BULK DENSITY (q/cmd) 1 1. Est. | 1.
AWSC (cm/m) 1 11.0 (10.0-12.0) Est. | 8.0
AWSC (coor. for % C.F.) (cm/m) 1 5.0 {4.0-6.0) Est. | 3.0
% COARSE >7.5¢em Est. | 5-15 Est. | 10-20
FRAGMENTS  <7.5cm Est. | 45-65 Est. 60-;0
# 4 ND 1 36.
L E?ESI”G # 40 ND 1 | 116
VES $200 ND 1 | 1.7
% SAND 16 74.8 (51.8-93,7) 4 90.0 (86.4-93.7)
% CLAY 16 7.0 (2.4-13.4) 4 3.2 (0.3-6.3)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples D-50 Samples 50-100
SOIL REACTION 1:1 Hy0 6 5.7 {5.3-5.9) 2 5.7 (5.6-5.8)
(BH 1:2 taCly 23 5.0 {4,1-5.4) 5 5.2 (5.0-5.3)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 19 1.6 (0.7-3.4) 1 0.3
NITROGEN {%) 4 0.04 (0.02-0.06) 2 0.02 (0.01-0.04)
EXCHANGE CAPACITY (meq/100q) 4 12.3 (7.3-15.1) 1 4.5
EXCHANGEABLE CATIONS - Ca 4 1.2 (0.7-1.6) 1 0.2
(meq/100g) - Mg 4 0.1 (0.1-0.2}. 1 0.0
- Na 4 0.1 {0.1} 1 0.1
- K 4 0.1 (0.1-0.2% 1 0.0
PHOSPHORUS (ppm) 3 90.0 {71-150 2 73.0 (53.9-92.1)
SULFUR (ppm) 2 5.6 (5,1-6.0) 1 5.7
% IRON 23 0.35 (0.09-0.69) 1 0.08
% ALUMINUM
23 1 0.53 (0.21-1,07) ) 1 l 0.35
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

OLg Gravelly phase; the upper horizons contain between 20 and 50% coarse fragments by
volume; the usual condition of this soil is coarse fragment contents in excess of 50%.
QLme Duric variant; moderate to strong cementation occurs in lower subsoil. Soil classifi-
cation is Duric Humo-Ferric Podzol. :
INFERRED SOIL PROPERTIES
QUENNELL SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
oL 0-100 GW A-1-a NP NP 0.4G3
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QUINSAM SOILS (QN)

GENERAL COMMENTS

Quinsam soils (3245 ha) occur on gentle to very
strong slopes near or above 100 m elevation. The most
extensive areas occur at higher elevations along the
western edge of the survey area where they are associat-
ed with Shawnigan soils and shallow soils over bedrock
such as Rumsley or Saturna. They are moderately well
drained with some lateral water movement during rainy
periods. They have developed in sandy gravelly morainal
materials and are often very stony.

The upper horizons are strang brown, very friable
and have gravelly sandy loam textures. These grade into
a mttled and strongly cemented horizon at 70 to 100 cm
depth. Quinsam so0ils are classified as Duric Humo-
Ferric Podzols.

Most Quinsam soils are under forest cover but some
have been converted finto pasture and hay production.
— Low fertility, aridity, stoniness and some steep slopes

are the main restrictions to agricultural use. MWhere
climate and aspect are suitable these soils have poten-
PLATE 4.31: QUINSAM SOIL LANDSCAPE tial for tree fruit and grape production.

Quinsam soils have high bearing strengths but
septic tank effluent disposal is impeded by the cemented
subsoils,

QUINSAM SOIL LANDSCAPE CROSS SECTION®

Shawnigan soils Cowichan

soils

f
Rumsley soils | QUINSAM soils
|

Fairbridge

i
i
I
i
|
|
|
\
|

*see Table 3.1 for explanation of terrain symbals

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : sandy gravelly morainal blanket

TOPOGRAPHY : b5-40%; gentle to very strong slopes

ELEVATION RANGE : 100+ m asl

ASPECT :al

FLOOD HAZARD ¢ no hazard

VEGETATION : The native vegetation consists mainly of Douglas-fir, western hemlock, western red

cedar, alder, with an understory dominated by salal.
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TYPICAL QUINSAM SOIL PROFILE

DEPTH (cm)
3- ‘Loose, non-compact litter over compact friable humus; very
0 LFH strongly acid.
) ;EE Dark brown {10YR 3/3m) very gravelly sandy loam; very
6- " — strongly acid.
Bf Strong brown (7.5YR 4/6m) very gravelly sandy Toam; weak,
20- _ fine subangular blocky; very friable; very strongly acid.

Bm Strong brown (7.54YR 5/6m) very gravelly sandy loam; weak,

fine subangular blocky; very friable; strongly acid.
80- —

BCc Light yellowish brown (2.5Y 6/4m) gravelly to very gravelly
sandy loam; common, medium distinct mottles; massive;
extremely firm; strongly cemented; strongly acid.

100
SOIL CHARACTERISTICS
DEPTH TO BEDROCK (cm)} : N/A
HUMUS FORM ;. Mor
SOLUM DEPTH (cm) ¢ 100+
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) 1 70-120, 10-60; duric horizon
ROOTING DEPTH (cm) : 70-90
COARSE FRAGMENT CLASS : 3-5
DEPTH TO AND TYPE OF WATERTABLE {cm) : >100
PERVIOUSNESS : stow
SOIL DRAINAGE : moderately well to well
DEPTH TO SALTS {cm) 1 N/A
SOIL TEXTURE : very gravelly sandy loam; very gravelly loamy sand
SOIL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-70 Samples 70-100
PERMEABILITY (CLAS§) moderate slow
BULK DENSITY (g/cm?} 1 1.7 Est, | 2.0
AWSC (cm/m) Est. | 15.0 Est. | 12.5
AWSC {(corr. for % CF) (cm/m) 1 7.7 £st. 5.6
% (OARSE >7.5¢cm 3 5-15 3 515
FRAGMENTS ;7.2cm % gg-?S % gg-go
% PASSING ‘ ‘
# 40 1 33.7 1 16 2
SIEVES #200 1 | 20.7 1 | 7.4
% SAND 22 53.9 (30.6-78.7) 5 60.8 (43.9-73.6)
% CLAY 22 7.8 (1.5-15.4) 5 6.5 (1.4-14.4)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-70 ‘ Samples 70-100
SOIL REACTION 1:1 Hg0 10 5.6 {5.5-5.8}) 5 5.8 {5.2-6.0)
8 12 CaClp 10 4,9 (4.7-5.2) 5 4.9 {4.7-5.1)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 23 1.7 (0.7-2.36) 3 0.6 (0.2-0.8)
NITROGEN (%) 7 0.05 {0.03-0.10) 5 0.02 (0.01-0.04)
EXCHANGE CAPACITY (meq/lOOg] 7 10.5 (7.3-16.0) 5 11.9 (6.5-21.9)
EXCHANGEABLE CATIONS - 7 0.8 (0.2-1.8) 4 0.6 (0.2-1.2)
{meq/100g) - Mg 7 ] 0.2 (0.1-0.4) 4 | 0.2 (0.1-0.4)
- Na 7 0.2 {0.1-0.4) 5 0.2 (0.1-0.3)
- K 7 0.1 {0.1) 5 0.1 {0.1)
PHOSPHORUS (ppm) 6 11.3 (7.7-18.86) 5 24.3 (9.0-42.4)
SULFUR (ppm) 5 0.3 (0.1-0.6) 4 2.1 (1.4-2.6)
% IRON 29 | 0.29 (0.13-0.55) 2 | 0.14 (0.12-0.15)
% ALUMINUM 29 0.45 (0.28-0.69}) 2 0.28 (0.20-0.35)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

QNg Gravelly phase; the solum has a Tower gravel content (20 to 50%).

QNid Imperfectly drained (wetter) variant; occurs in seepage sites on lower slopes where the
slowly pervious duric horizon restricts drainage.

ONlo Loamy variant; upper 50 cm has finer than usual texture (1oam).

QNwe Weakly cemented variant (Orthic Humo-Ferric Podzol instead of Juric Humao-Ferric Podzall.
The cemented horizon occuring between 50 to 100 c¢m depth is not sufficiently cemented to
be a duric horizon.

INFERRED SOIL PROPERTIES
QUINSAM SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
ON 0-100 GM A-1-a NP NP <0.2
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ROYSTON SOILS (RN

GENERAL COMMENTS

Royston soils (1215 ha) occur on gently to steeply
sloping areas near or above 100 m. The most extensive
area is located along the lower southern slopes of Mount
Prevost. Royston soils have developed in moderately
stony, medium-textured morainal deposits which are par-
tially derived from less resistant sedimentary bedrock
formations. These medium-textured tills form a minor
portion of the morainal deposits in the survey area and
are only found where siltstone, claystone or shale is
underlying or nearby. These soils are imperfectly
drained with seasonal perched watertables and lateral
water movement over the unweathered compact parent mat-
erial during rainy periods.

They are characterized by loam to clay loam tex-
tures with a mottled horizon overlying a very compact
horizon at 1 m. Royston soils are classified as
Gleyed Dystric Brunisols.

Most Royston soils presently support highly produc-
tive forests. Agriculturally, they are restricted by
PLATE 4.32: ROYSTON SOIL LANDSCAPE stoniness and topography. When improved they are useful
for a wide range of crops where topography permits.

Royston seils have high bearing strengths but
septic tank effluent disposal is impeded by the slowly
permeahle subsoil,

ROYSTON SOIL LANDSCAPE CROSS SECTION®

RGYSTON soils Galiano soi]s[ ROYSTON soils Fairbridge soils

i
I
|
~ |
l
|

\ \
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : gravelly fine morainal blanket

TOPOGRAPHY ¢ very gentle to strong slopes

ELEVATION RANGE : wusually higher than 100 m asl

ASPECT :all

FLOOD HAZARD : no hazard

VEGETATIDN : Native vegetation consists of Douglas-fir with minor inclusions of western red cedar,
l_ alder and maple.
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TYPICAL ROYSTON SDIL PROFILE

DEPTH (cm)

Loose, non-compact litter, very strongly acid.

Black (10YR 2/1lm) loam; moderate, fine and medium granular;
very friable, very strongly acid.

Dark brown (7.5YR 4/4m) cobbly, gravelly loam; weak to mod-
erate, fine to medium, subangular blocky; friable; very
strongly acid.

Light yellowish brown (10YR 6/4m) gravelly loam; many medi-
um, distinct mottles; massive; firm; strongly acid.

Yellowish brown {(10YR 5/4m) gravelly, Tloam; many, medium,
distinct mottles; massive; very firm; weakly cemented;
medium acid.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (cm) : N/A
HUMUS FORM : MUl
SOLUM DEPTH (cm) : 80-100
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {(cm) 1 60-100; <compact lower horizons
ROOTING DEPTH (cm) 80

COARSE FRAGMENT CLASS : 3-1
DEPTH TQ AND TYPE OF WATERTABLE (cm) : 80-90; seascnal perched
PERVIDUSNESS : slow
SOIL DRAINAGE v imperfect
DEPTH TO SALTS (cm) : N/A
SOIL TEXTURE : gravelly loam, gravelly clay loam
SOIL DEPTHS (ecm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
PERMEABILITY (ELAS%] moderate moderate - slow
BULK DENSITY (g/cmd) 1 {15 2 | 1.65 (1,5-1.9)
AWSC (em/m) 2 14.0 (12.6-15.3) 3 18.2 {15.7-19.7)
AWSC (corr. for % C.F.) (cm/m) 2 10.5 {9.5-11.5) 3 15.3 (11.6-18.8)
% COARSE >7.5¢cm 2 0-1¢ 2 0-5
FRAGMENTS ;7.2cm % %2-30 % %g-g@
% PASSING # 40 1 | 54.5 1| 74.3
SIEVES #200 1 {41l 1 | 41.
% SAND 12 42 .8 (35.5-57.1) 4 40.5 (32.8-49.1)
% CLAY 12 13.9 {5.2-23.9) 4 13.8 (8.7-17.3)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-50 Samples 50-100
SOIL REACTION 1:1 HZU 7 5.5 (5.2-5.8}) 5 5.6 (5.1-6.6)
{pH} 1:2 CaC1y 12 4.9 {4.4-5.5) 6 5.0 {4.3-5.8)
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 9 1.6 {D.5-3.1) 4 0.4 {0.2-0.5)
NITROGEN (%) 7 0.11 (0.04-0.17) 4 0.04 (0.02-0.04)
EXCHANGE CAPACITY (meq/100g) 7 22.6 (13.6-30.8) 4 13.0 (10.5-15.7)
EXCHANGEABLE CATIONS - Ca 7 7.1 {(6.9-9.1}) 4 6.1 (3.2-10.6)
(meq/100g) - Mg 7 | 2.3 (2.0-2.7) 4 | 2.4 (1.4-3.8)
- Na 7 0.2 i0.1-0.3i 4 0.2 {0.1-0.2]
- K 7 0.8 (0.4-1.3 4 0.1 {0.1-0.2)
PHOSPHORUS (ppm) 5 32.7 (21.9-44.3) 5 5.9 (2.5-8.1)
SULFUR (ppm) 3 0.5 (0.3-0.7) 3 0.3 (0.0-0.5)
% IRON 3 0.22 (0.12-0.76) ND
% ALUMINUM 3 0.25 (0.16-0.60) ND
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

RNco Cobbly phaée (»20% cobbles and/or stones)
RNmd Moderately well to well drained variant; drier soil moisture regime, with Orthic
Dystric Brunisal instead of Gleyed Dystric Brunisal.
RNvg Very gravelly phase; the solum has higher than usual gravel content ({>50%)
INFERRED SOIL PROPERTIES
ROYSTON SOILS
SOIL SOIL UNIFIED AASHO . SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL (cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
RN 0-100 M A-4 28.5 5.9 0.1 - 0.3
(26.7-30.,3) {5.2 - 6.6)
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RUMSLEY SOILS (RY)

GENERAL COMMENTS

Rumsley soils (4400 ha) have developed on gently to
very strongly sloping veneer of coarse-textured colluvi-
um or morainal material. overlying volcanic or intru-
sive bedrock. These soils occur principally in the
Duncan-Crofton and Nanaimo areas. Their classification
ranges from Orthic Dystric Brunisol 1{ithic phase to
Orthic Humo-Ferric Podzol; 1ithic phase. A high
coarse fragment content, shallow soil depth and steep
slopes are serious constraints on agricultural use.
These soils are considered nonarable. Most Rumsley
soils remain under forest cover. Rumsley soils are
generally not suitable for urban development because of
shallowness to bedrock and steep slopes which seriously
effect service installations and effluent disposal.

PLATE 4.33: RUMSLEY SOIL LANDSCAPE

RUMSLEY SOIL LANDSCAPE CROSS SECTION®

Shawnigan soils Brigantine, Dashwood

50ils

Fairbridge

Rock outcropi RUMSLEY soils
s011s

—C

——
sgMv,sgCv

1
|
|
|
|
|
1

- Wb
‘*~~\ SgWv, sWy ~\\‘--.

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL sandy gravelly morainal or sandy rubbly colluviual veneers over subdued volcanic or

intrusive bedrock

..

TOPOGRAPHY 1 3-50%; gentle to extreme slopes

ELEVATION RANGE : 0-250 m asl

ASPECT :an

FLOOD HAZARD : no hazard

VEGETATION : Native vegetation consists mainly of Douglas-fir with minor inclusions of western red

cedar, western hemlock, and arbutus. The understory is dominated by salal.
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TYPICAL RUMSLEY SOIL PROFILE

DEPTH (cm)

70-7

Loose, non-compact litter over a compact fiber;  strongly

acid.

Black ({5YR 2.5/1m} sandy loam;
friable; medium acid.

moderate, fine granular;

Reddish brown (5YR 4/4m) gravelly sand

| weak, fine
subangular blocky; friable; medium acid.

Toam;

Brown [(7.5YR 4/5m) very gravelly sandy loam; weak, fine to
medium, subangular blocky; friable; medium acid.

Bedrock.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK (em)

HUMUS FORM

SOLUM DEPTH (cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

ROOTING DEPTH (cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

PERVIDUSNESS
SOIL DRAINAGE
DEPTH TO SALTS (cm)
SOIL TEXTURE

50-100
Mor
50-100

50-100;
50-100
3-5

N/A
ra?id
well to rapid
N/A

volcanic or intrusive bedrock

very gravelly sandy loam, very gravelly loam

SOIL DEPTHS (em)
SOIL PHYSIGAL PROPERTIES No. of No. of
Samples D-bedrock Samples
PERMEABILITY (CLAS§) well - rapid
BULK DENSITY {(g/cm®) 3 1.65 (1.4-2.0)
AWSC {cm/m} 4 18.1 (12.6-20.6)
ANSC (corr. for Z CF) (cm/m) 4 10.7 (5.5~13.6)
% COARSE >7.5¢cm 6 5-25
FRAGMENTS <7.gcm g 18-30 19.5.83.8)
60. .5-83.
% gQgeégc # 40 6 | 37.9 (20.2-61.9)
#200 6 23.3 (10.8-48.9]
% SAND 7 46.5 (35.4-73.3)
% CLAY 7 | 4.9 (3.3-6.2)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of +No. of
Samples O0-bedrock Samples
S0IL REACTION 1:1 Hp0 21 5.6 (5.1-6.1)
(BH 1:2 CaCls 21 5.0 {4.5-5.6)
CONDUCTIVITY mS/cm N/A
ORGANIC CARBON (%) 18 2.1 (0.7-4.1)
NITROGEN (%) 19 | 0.08 (0.03-0.12)
EXCHANGE CAPACITY (meq/100g) 19 | 14.1 (6.3-22.8)
EXCHANGEABLE CATIONS - Ca 19 1.4 (0.1-4.7)
{meq/100g) - Mg 19 0.2 (0.1-0.4)
- Na 19 | 0.1 (0.1-0.4)
- K 19 0.1 {0.1-0.2)
PHOSPHORUS (ppm} 16 26.5 (3.7-55.75)
SULFUR (ppm) 8 1.5 {0.7-2.9))
% TRON 17 0.22 (0.05-0.37}
% ALUMINUM 17 0.54 (0.32-0.80
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

RYco Cobbly phase (>20% cobbles and/or stones).

RYr Rubbly/bTocky phase; contains >50% angular coarse fragments usually derived from iocal
bedrock.

RY13 Very shallow lithic phase; volcanic or intrusive bedrock occurs within 50 cm of the
surface.

RY13,r Very shallow lithic phase; volcanic or intrusive bedrock occurs within 50 ¢m of the
surface. Rubbly/blocky phase; contains >50% angular coarse fragments usually derived
from local bedrock.

INFERRED SOIL PROPERTIES
RUMSLEY SDILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
RY 50-100 CM A-1-b NP NP .02 - 0.2




145

SALALAKIM SOILS (SL)

PLATE 4.34: SALALAKIM SOIL LANDSCAPE

GENERAL COMMENTS

Salalakim soils (1365 ha) have developed on a
veneer of coarse-textured morainal and colluvial depo-
sits over-lying conglomerate bedrock. The largest areas
are north and west of Nanaimo and on the upper slopes of
Mount Tsuhalem near Duncan. The classification of these
s0ils range from Orthic Dystric Brunisol 1ithic phase
to Orthic Humo-Ferric Podzol; 1ithic phase. The main
Timitation to agriculture and other uses are adverse
slopes which parallel the hummocky topography of the
resistant conglomerate bedrock. Depth to bedrock varies
considerably over small distances. Salalakim sails are
generally not suitable for urban development because of
shallowness to bedrock and steep slopes, all of which
seriously affect service installations and effluent
disposal.

SALALAKIM SOIL LANDSCAPE CROSS SECTION*

SALALAKIM s0ils } Shawnigan, Quinsam soils
|
|

SALALAKIM | Rock ! SALALAKIM | Shawnigan! Dashwood

s50ils Out- , soils ! soils s0fls
crop'

|
|
| ;
I i
| |
| ;

l

|

|

l

!

|

J
-_
sgMv sgMv

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

ELEVATION RANGE : 50-200 m asl
ASPECT s all
FLOOD HAZARD : no hazard

PARENT MATERIAL : sandy gravelly morainal or colluvial veneer over conglomerate bedrock
TOPOGRAPHY : 10-50%; moderate to extreme slopes

VEGETATION : The native vegetation consists of Douglas-fir, arbutus, and lodgepole pine.
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TYPICAL SALALAKIM SOIL PROFILE

DEPTH (cm)

Loose, non-compact litter over compact fiber, strongly acid.
Very dark grayish brown (LOYR 3/2m) very gravelly loamy sand;
weak, fine subangular blocky breaking to single grafned;
Toose; strongly acid.
Brown ({7.5YR 4/5m) very gravelly loamy sand; moderate,
medium subangular blocky breaking to weak, fine subangular
blocky; 1loose; strongly acid.
Conglomerate bedrock.

-

SOIL CHARACTERISTICS

HUMUS FORM

PERVIQUSNESS
SOIL DRAINAGE

SOIL TEXTURE

DEPTH TO BEDROCK (cm)

SOLUM DEPTH {cm)

DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm)

ROOTING DEPTH {cm)

COARSE FRAGMENT CLASS

DEPTH TO AND TYPE OF WATERTABLE (cm)

DEPTH TO SALTS (cm)

50-100
Moder

50-100

50~100;
50-100
3-4

N/A
rapid
rapid
N/A
very gravelly loamy sand; very gravelly sandy loam

Mull

conglomerate bedrock

SOIL DEPTHS {cm)
SOIL PHYSICAL PROPERTIES No. of
Samples O-bedrock
PERMEABILITY (CLAS§) rapid
BULK DENSITY (g/cm?) 1 1.?0
AWSC (cm/m) 1 10.0
AWSC f{corr. for % CF) (cm/m) 1 3.5
% COARSE >7.5cm 2 0-5
FRAGMENTS  <7.5cm 2 35-70
% PASSING & 40 el
SIEVES #200 1 | 4.2
% SAND 1 77.3
% CLAY 1 8.5
SOIL DEPTHS ({cm)
SOIL CHEMICAL PROPERTIES No. of
Samples 0-bedrock
SOIL REACTION 1:1 Hp0 7 5.5 (5.3-5.7)
pH) 1:2 CaCip 6 4.9 (4.8-5.2)
CONDUCTIVITY mS/cm N/A
ORGANIC CARBON (2) 6 2.2 {1.0-4.5)
NITROGEN (%) 6 0.08 (0,05-0.13)
EXCHANGE CAPACITY {meq/100g) 6 14,0 {10.5-19.3)
EXCHANGEABLE CATIONS - Ca 6 0.9 {0.2-1.6)
{meq/100g) - Mg 6 f 0.2 (0.1-0.4)
- Na 6 0.1 (0.1)
- K 6 0.2 (0.1-0.3)
PHOSPHORUS (ppm) 5 43.7 (24.0-56.0)
SULFUR (ppm) 3 0.9 (0.6-1.1)
% 1RON 6 0.28 {0.20-0.48)
% ALUMINUM 6 0.55 (0.34-0.786)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

SLg Gravelly phase; the solum has Tower than usual gravel content {20 to 50%).
SLr Rubbly/blocky phase; contains >50% angular coarse fragments usually derived from local
bedrock. .
SL13 Very shallow lithfc phase; conglomerate bedrock occurs within 50 c¢m of the surface.
SL13,r Very shallow lithic phase; conglomerate bedrock occurs within 50 cm of the surface.
Rubbly/blocky phase; contains >50% angular coarse fragments usually derived from local
bedrock.
INFERRED SOIL PROPERTIES
SALALAKIM SOILS
S0IL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DERTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
SL <100 GM A-1-3 NP NP 0.02
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SATURNA SOILS (ST)

GENERAL COMMENTS

Saturna soils (3955 ha) have developed in a veneer
of coarse-textured morainal or colluvial deposits over-
lying gently to very strongly sloping, ridged sandstone
bedrock. These soils occur principally in the Harmac-
Yellow Point area and in the Woodley Range east of
Ladysmith. They are classified as Orthic Dystric
Brunisols; 1ithic phase to Orthic Humo-Ferric
Podzol; 1ithic phase. A high coarse fragment con-
tent, shallow soil depth, and steep slopes are serious
constraints for agricultural use. Most Saturna soils
remain under forest cover. Saturna soils are generally
not suitable for urban development because of shallow-
ness to bedrock and steep slopes which seriously affect
service installations and effluent disposal.

PLATE 4.35: SATURNA SOIL LANDSCAPE

SATURNA SOIL LANDSCAPE CROSS SECTION®

Rock SATURNA | Rock{ SATURNA soils Mexicana soils SATURNA!RockI SATURNA } Rock| SATURNA
Qut- sails f Out- | s0ils IOut— s0ils Out—| soils
crop crop crop | | crop |

| |
| |
| !
l ' | l
| |
] |

[

|

|

[

| [ '
{ |
| !
i

R T~ — rsMy

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

PARENT MATERIAL : sandy gravelly morainal on sandy rubbly colluvial veneer over subdued or ridged sand-
stone bedrock

TOPOGRAPHY : 5-40%; gentle to very strong slopes

ELEVATION RANGE : 0-200 m asl

ASPECT Toan

FLOOD HAZARD : no hazard

VEGETATION : The native vegetation consists mainly of Douglas-fir, lodgepole pine and occasional

arbutus. The understory js dominated by salal. i
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TYPICAL SATURNA SOIL PROFILE

DEPTH (cm)

Loose, non-compact 1itter over compact fiber; extremely

acid.

Pale brown (LOYR 6/3m) very gravelly sandy loam; weak ,
medium, subangular blocky to single-grained; very friable,
slightly sticky, nen-plastic; ¢lear, 1irregular boundary;
strongly acid.

Yellowish brown (10YR 5/4m) very gravelly sandy leam; weak,
medium, subangular blecky to single-grained; very friable,
s]ightiy sticky, non-plastic; abrupt, smooth boundary;
strongly acid,

Rock (Sandstone)

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm) 50-100
HUMUS FORM ;. Mor
SOLUM DEPTH {cm) ¢ 50-100
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER {cm) : 50-100; sandstone bedrock
ROOTING DEPTH (cm) : 5D-100
COARSE FRAGMENT CLASS : 3-5

DEPTH TO AND TYPE OF WATERTABLE {cm} : HN/A

PERVIQUSNESS
SOIL DRAINAGE
DEPTH TO SALTS (cm)

moderate to rapid
moderately well to rapid

N/A

SQIL TEXTURE very gravelly sandy loam, very gravelly Tloamy sand, very
gravelly loam
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-70
PERMEABILITY (CLASS) ragid to very rapid raeid to very rapid
BULK DENSITY (g/cm?} 1 1.60 Est. 1.75
AWSC {cm/m) 2 13.6 (11.7-15.5) Est. | 10
AWSC (corr. for % CF)} {(cm/m) 2 8.1 {5.8-10.4) Est. 5
% COARSE >7.5¢m Est. | (5-10) Est. { {5-10)
FRAGMENTS ;7.gcm Esg. é§554?% 2.77.9] Est. | (25-45)
. 1.2-77.
BRSSING 4 a0 52.2 (50.2-54.2)
#200 2 26.9 {26.2-27.5)
% SAND 3 65.9 (64.5-68,3)
% CLAY 3 11.6 (B.9-13.4)
SOIL DEPTHS (cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-40 Samples 40-70
SOIL REACTION 1:1 HoD 7 5.4 (4.8-5.7) 2 1 58.5
(BH) 1:2 CaCl12 8 4.8 (4.2-5.4) 4.7
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 7 2.3 (1.2-4.4) 1 1.4
NITROGEN {%) 7 0.09 (0.04-0.15) 2 0.06 (0.05-0.07)
EXCHANGE CAPACITY (meq/100g) 7 20.1 (12.8-24.3) 2 13.5 (13.3-13.7)
EXCHANGEABLE CATIONS - Ca 7 3.5 (1.1-7.5} 2 0.4
(meq/1009) - Mg 7 0.6 {0.2-1.5}) 2 0.1
- Na 7 0.1 (0.1-0.3}) 2 0.2 (0.2-0.3)
- K 7 0.2 (0.2-0.3} 2 0.2
PHOSPHORUS (ppm) 2 5.8 €5.0-6.5} 2 11.2 (5.9-16.5)
SULFUR ({ppm) 7 2.4 (0.4-7.4 2 8 (6.8-9.2)
% 1RON 5 Q.31 {0,17-0.55) L 0.24
% ALUMINUM 5 0.66 (0.38-1.01) L 0.51
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

sT13 Very shallow lithic phase; sandstone bedrock occurs within 50 cm of the surface.

STr Rubbly/blocky phase; contains >50% of angular coarse fragments usually derived from
Tocal bedrock.

ST13,r Very shallow lithic phase; sandstone bedrock occurs within 50 cm of the surface.
Rubbly/blocky phase; contains >50% of angular coarse fragments usually derived from
lacal bedrock.

INFERRED SOIL PROPERTIES
SATURNA SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT INDEX K FACTOR
ST <100 GM A-2-4 NP NP 0.02
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* SHAWNIGAN SOILS (SH)

GENERAL COMMENTS

Shawnigan soils {11,465 ha} occur on gentle to very
strong sltopes near or above 100 m elevation. The most
extensive areas are adjacent to the mountain slopes
where they are associated with Quinsam soils and shallow
soils over bedrock such as Rumsley or Saturna. They are
moderately well drained with some lateral water movement
during rainy periods. They have developed in sandy
gravelly morainal materials and are often very stony,

The upper horizons are yellowish brown, very fri-
able and have gravelly sandy loam textures. These grade
inta a mottled and strongly cemented horizen at 70 to
100 cm depth. Shawnigan soils are classified as Duric
Dystric Brunisols.

Most Shawnigan soils are under forest cover but
some have been converted into pasture and hay produc-
tion. Aridity, stoniness and slopes are the main
restrictions to agricultural use. Where climate and

- aspect are suitable these soils have potential for tree
fruits.
PLATE 4.36: SHAWNLGAN SOIL LANDSCAPE
Shawnigan s0ils have high bearing strengths but
septic tank effluent disposal is impeded as a result of
the relatively shallow depth to cemented horizons.

SHAWNIGAN SOIL LANDSCAPE CROSS SECTION®

Flewett = Rumsley soils SHAWNTGAN SHAWNIGAN soils

! |
I sails : soils
! I

[

SHAWNIGAN soils

Qualicum
so0ils

sgWb, sgFb
*see Table 3.1 for explanation of terrain symbols
LANDSCAPE CHARACTERISTICS
PARENT MATERIAL : sandy gravelly wmorainal blanket
TOPOGRAPHY : 5-40%; gentle to very strong slopes
ELEVATION RANGE : 100+ m asl, minor areas below 100 m
ASPECT :an
FLOOD HAZARD : no hazard
VEGETATION : The native vegetation consists mainly of Douglas-fir with minor inclusion of western
red cedar, grand fir, maple, red alder including an understory dominated by salal.
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TYPICAL SHAWNIGAN SOIL PROFILE

DEPTH (cm)
6- P N Loose, non-compact litter and fiber over compact friable
0 Eﬁ%@%@ﬁ%&£$ﬁ L-F-H humus;  medium acid.

Very thin, pale brown (10YR 7/3m) sandy loam; strongly acid.

A ‘

0N Dark yellowish brown (10YR 4/6m) gravelly sandy loam; weak,
fine to medium subangular blocky; very friable; medium
acid.

Yellowish brown (10YR 5/4m) very gravelly sandy Toam; weak,
moderate subangular blocky; very friable; strongly acid.

Yellowish brown (lOYR 5/4m) and light olive gray (5Y6/2m)
very gravelly sandy Tloam; massive; very firm; strongly
acid; strongly cemented.

SOIL CHARACTERISTICS

DEPTH TO BEDROCK {cm) : N/A
HUMUS FORM . o Hor
SOLUM DEPTH (cm) : 100-200
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) : 70-110; 30-60; duric horizon
ROOTING DEPTH (cm) ;o 70-110
COARSE FRAGMENT CLASS ¢ 35
DEPTH TO AND TYPE OF WATERTABLE (cm) : N/A
PERVIQUSNESS ¢ slow
SOIL DRAINAGE : moderately well to well
OEPTH TO SALTS {(cm) : N/A
SOIL TEXTURE : very gravelly sandy loam, very gravelly leamy sand
SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of No. of
Samptes 0-80 Samples 80-110
PERMEABILITY gCLAS ; moderate slow
BULK DENSITY (g/cm 1 1.7 1 2.0
ARSC (cm/m) 2 15.0 (13.4-16.5) 1 12.5
AWSC (corr. for % CF) {cm/m) 2 0 ( 7.4-9.1) 1 5.6
% COARSE >7.5¢cm Est 5-30 Est 5-30
FRAGMENTS  <7.5cm Es% 28—25 Es; gf-go
$ 4 . .
* EASSING 4 40 1 | 39.3 1 | 39.2
EVES 200 1 | 23.9 1 | 25.5
% SAND 23 56.4 (39.3-72.3) 5 62.3 (52.5-73.6)
% CLAY 23 9.6 (1.3-18.1) 5 6.6 (1.4-18.8)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of No. of
Samples 0-80 Samples 80-110
SOIL REACTION 1:1 Hp0 16 5.8 (5.2-6.5) 6 5.9 55.6—6.2;
(BH) 1:2 CaClp 34 5.2 {4.6-5.8) 11 5.1 (4.6-5.6
CONDUCTIVITY mS/cm N/A N/A
ORGANIC CARBON (%) 29 1.1 {0.3-1.6) 3 0.3 (0.1-0.4)
NITROGEN (%) 14 0.04 (0.01-0.09) 6 0.02 {0.01-0.03}
EXCHANGE CAPACITY (meq/1009) 14 10.2 (6.1-14.0) 6 8.9 {6.1-12.0)
EXCHANGERABLE CATIONS - Ca 14 1.5 (0.2-4.2) 6 1.5 }0.1-1.5}
(meq/100g) - Mg 15 0.3 (0.1-0.5) 6 0.5 {0.1-1.5)
- Na 14 0.1 (0.1-0.2) 6 0.2 (0.1-0.3)
- K 14 0.1 (0.1) 6 0.1 {0.0-0.2}
PHOSPHORUS (ppm) 13 19.8 (9.6-44.3) 5 31.5 (8.4-72.7)
SULFUR (ppm) 10 3.5 (0.3-9.7) 5 2.8 (1.9-5.7)
% IRON 33 0.16 50.04-0.30} 5 0.09 (0.04-0.15)
% ALUMINUM 33 0.28 (0.15-0.41 5 0.20 {(0.07-0.35)
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

SHco Cobbly phase; the upper horizons contain >20% by volume cobbles and/or stones.
SHg Gravelly phase; the upper horizons contain between 20 and 50% coarse fragments by
volume. The usual condition of this soil is coarse fragment contents in excess of 50%.
SHid Imperfectly drained wvariant; occurs in seepage sites where drainage is restricted.
$0i1 classification is Duric Dystric Brunisol.
SH1o Loamy phase; loam textured surface 20 to 50 cm thick.
SHg, 1o Loamy variant, gravelly phase; T1oam textured surface 20 to 50 cm thick and the upper
horizon contain between 20 and 50% ¢oarse fragments by volume.
INFERRED SOIL PROPERTIES
SHAWNIGAN SDILS
SOIL SOIL UNIFIED AASHD SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm) SYMBOL SYMBOL LIMIT TNDEX K FACTOR
SH 0-100 GM A-1-b NP NP 0.1 - 0.25
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TOLMIE SOILS (TL)

GENERAL COMMENTS

Tolmie soils {210 ha) are found in depressional
areas of marine landscapes 1in association with
Brigantine, Bowser, Cowichan and Fairbridge soils. They
are mwinor in extent but are scattered throughout the
surveyed area. They are poorly drained with seasonal
perched watertables at 15 to 100 cm depth. The have
developed in non-stony, sandy fluvial or sandy marine
material that dis underlain by silty marine material.
They often have thin sandy layers at depth as well.
Tolmie soils are distinquished from Parksville soils by
a thinner (<30 cm) sandy overlay and usually having
sandy Tayers at depth.

Characteristically, they have a dark brown organic
matter-enriched surface horizon which grades into a
lighter brown to grey prominantly mottled silt loam at
depth. These sofls are classified as Orthic Humfc
Gleysols.

PLATE 4.37:

Present land use {is mainly hay and pasture as
spring planting of other crops is often impractical due
TOLMIE SOIL LANDSCAPE to wet soil conditions. With drainage and irrigation
Toimie sofls can be used for growing a wide range of
crops. Closely spaced drainage lines are required due
to slow 5011 permeability.

Urban and retated uses are not recommended due to
flooding and winter ponding.

TOLMIE SOIL LANDSCAPE CROSS SECTION®

Shawnigan i Brigantine, l
soils Bowser, '
Dashwood soilsi

!
Cowichan| Fairbridge
soils | soils

TOLMIE soils Fairbridge soils

|
|
!
| I
] |
| |
o
|

I |

*see Table 3.1 for explanation of terrain symbols

LANDSCAPE CHARACTERISTICS

TOPOGRAPHY

ASPECT
FLOOD HAZARD

YEGETATION

PARENT MATERIAL :
ELEVATION RANGE :

sandy marine or fluvial overlying fine marine
level to very gently sloping

less than 100 m

s N/A

may be expected

Uncleared areas support red alder, willow, maple, western red cedar and western
hemlock, including an understory of moisture loving plants such as skunk cabbage.
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TYPICAL TOLMIE SOIL PROFILE

DEPTH {cm)
0-
Ap Very dark grayish brown (10YR 3/2d} sandy loam; moderate
fine granular; very friable; medium acid.
15- -—
g Aeg Light brownish gray (10YR 6/2m) sandy loam; weak, medium
30 5 ptaty; very friable; slightly acid.
[IBg or Brown (10YR 5/3m) silt loam; many, fine, prominant, strong
I1Bgt] brown (7.5YR 4/5m) mottles; weak, medium prismatic breaking
to moderate, coarse angular blocky; firm; medium acid.
90- —_
Light olive brown (2.5Y5/4m) silt loam; many, fine, promin-
I1CEq ant, brown {7.5YR 4/4 m) mottles; massive breaking to mader-
atgEl medium to coarse pseudo-angutar blacky; firm; slightly
acid.
100
SOIL CHARACTERISTICS
DEPTH TQ BEDROCK (cm) N/A
HUMUS FORM Mull
SOLUM DEPTH (cm) 100+
DEPTH, THICKNESS AND TYPE OF
RESTRICTING LAYER (cm) 80; compact subsoil
ROOTING DEPTH (cm) 100+
COARSE FRAGMENT CLASS 0
DEPTH TD AND TYPE OF WATERTABLE (cm) 15-100; seasonal perched
PERVTOUSNESS slow
SOTIL DRATINAGE Boor
DEPTH TO SALTS {cm) /A
SOIL TEXTURE sandy loam ar lcam over silt Toam
=TT e, SOIL DEPTHS (cm)
SOIL PHYSICAL PROPERTIES No. of »— /.6"} No. of
Samples i 30-70 Samples 76-100
PERMEABILITY (CLAS§; - slow s1ow
BULK DENSITY (g/cm 1.51 1 11.37
AWSC fcm/m) 21.0 (16-27) 1 }20.0
AWSC (corr. for 3 C.F) {(cm/m) ! . 21.0 (16-27) 1 120.0
% COARSE >7.5¢em Est. |0 B Est. 10 Est. {0
FRAGMENTS  <7.5cm Est. 88 0 T Est. 88 0 Est. {0
st. . Est. . Est. t98.0
3 g?gaéga Est. {80.0 Est. |95, Est., 195.0
#200 5.0 - 192.0 92.0
% SAND 6 [34.0 (16.3-66.4) 3 {13.2 (3.7-20.2) 2 111.9 (2.5-21.4)
Z CLAY 6 |23.6 (9.5-37.7) 3 |25.8 (15.7-22.7) 2 123.5 (22.5-24.5)
SOIL DEPTHS {cm)
SOIL CHEMICAL PROPERTIES No. of 41N£. of No. of
Samples 0-30 . TSamples 30-70 Samples 70-100
SOIL REACTION 1:1 Hz0 2 16.2 (6.1-6.4) 2 5.7 1 ]6.1
(%H) 1:2 €aCly 2 15.6 .(5.5) 2 15.2 1 |5.6 B
CONDUCTIVITY mS/cm N/A
ORGANIC CARBON (%) 2 10.5°¢0_4.0.7) ND ND
NITROGEN (%) 2 10.04 $0.04) 2 0.03 (0.02-0.03) 1 0.02
EXCHANGE CAPACITY (meg/100g) 2 110.1 {6,3-13.8) 2 |14.3 (14.2-14.4) 1 15.9
EXCHANGEABLE CATIONS - Ca 2 7.2 {4.,9.9.4) 2 17.9 1 7.4
{meq/1009) - Mg 2 1.4 ¥p 6-2.3) 2 {3.8 (3,5-4.1) 1 (5.4
- Na 2 |0.1 \3.1; 2 10.1 E-) 1 0.5
- K 2 0.1 (01 2 0.1 {-} 1 j0.1
PHOSPHORUS (ppm) 2 18.4 ﬁ7.4—9.5) 2 |12.1 (10.4-13.9) 1 11.5
SULFUR {ppm) ? 7.6} 2 116.2 (11.4-21.1}) 1 |l1.4
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SOIL PHASES/VARIANTS

SOIL SYMBOL

SOIL DESCRIPTION

TLg Gravelly phase; the coarse textured surface veneer contains 20 to 50% gravel.
INFERRED SOIL PROPERTIES
TOLMIE SOILS
SOIL SOIL UNIFIED AASHO SOIL ERODIBILITY
NAME DEPTH TEXTURE TEXTURE LIQUID PLASTICITY
SYMBOL {cm} SYMBOL SYMBOL LIMIT INDEX K FACTOR
TL 0-30 ™ A-4 20,5 1.3 0.3
30-70 CL A-4 30.8 9.8 0.5
70-100 ML-CL A-6 37.8 13.5 0.55




157

MiSCELLANEOUS LAND TYPES

Miscallaneous land types conslst of naturally occurling or man-made components of the land-

scape but are consldered not to be "soll" as defined In thls report. They, however, are mappable
and flve different land types are classifled Tn the map area.

Actlve Coastal Beaches (CB): The Coastal Beach land type conslists of sandy and gravelly beach
areas,

Ercded Scarp (ER): The Eroded Scarp land type consists ot unconsclldated parent material on steep
ercsional scarps.

Made Loand (MD): The Made Land type conslists of areas which are man-made or so severely man-—
modlfled that the orTginal characterlstics of the soll have been destroyed, Made |and areas

have been separated Into seven categorles, (MD{ to MD7) as detined beiow.

Urban snd Transportation (MDy): HousTng, pavement, airports permanently restricted to ex!st-
Ing or similar uses,

Grave! PTts (MD2): lLarge quantities of unconsolldated material have been removed from the
sTte - may be sultable for other uses after gravel resource !s exhausted.

Open PIt Mines and Quarries (MDy): |arge quantitles of bedrock have besn removed from the
site - may be suTtable for other uses after mining ceases - major reclamatlon project
probably required.

Waste Rock Dumps (MDg): Waste rock or slag from minlng activities has been depos!ted - may
be sultable for other uses after mining ceases.

Woodwaste (MDs): Sawdust and woodwaste areas,

Land FillIng, Levelllng (MDg): Materlal has been redistributed and/or brought In from other
sltes to c¢reate a sultable landscape for the desfgrated use - housing, paving, etc. Is
minor.

Garboge Dumps ((MD3): Daeposition of dominantly artificlal materlals - may be sultable for
other uses aftaer extenslve filling and reclamation.

Recent Alluvium (RA): The Recent Alluvium land type Is composed of grave! and sand bars, splts
and other slm!lar deposits In or adjacent to rlvers and streams. They are usually [nundated
aexcept during low water and are generally unvegetated. Thelr shape, slize and iocatlich may be
altered trom year to year by ercston and subsequent redepasitlion.

Rock Outcrop (RO): The Rock Outcrop land type Is common ln the map area, particutarly at the
higher etevations, It consists of areas of exposed bedrock or bedrock areas with less fthan
10 cm of mineral or organic soll on the rock surface, Topographicaliy, Rock Outcrop areas
are usually very to extremely sioplng or hllly to very hllly; slope gradients are mostly
greater than 30 percent, Rock Ouferops are separated into flve categorles (RO}, +¢ ROs5) as
dafined batow,
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Sandstone (RO|): Associated with Saturna and Bel lhouse solls.

Stitstone, Shale (ROz): Assoclated with Gallano soll,

Conglomerate (ROs); Assoclated with Salalakim soll,

Volconlcs {RO4): Associated with Rumsley soll,

tntrusives (ROg): Assoclated with Rumsley soll,
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Table 4,1
Briet Synopslis of the Sotls

NAME

MOST COMMON
SOIL TAXONOMY

DESCRIPTION

Arrowsmith
(AR)

Beddls

(8D)

Bae!llhouse
(BH)

Bowser
(BO)

Brigantine
(BE)

Cassldy
(CA)

Chemalnus
(CH)

Coml aken
(CN)

Corydon
{CR)

*Day et al., 1959

Typlc Mesliseol

Orthlc Dystric Brunlsol

Sombric Humo-Ferric
Podzol; |ithlc phase
(Orthfc Sombric Brunisol;
tithlc phase)

Gleyed Humo-Ferric Podzol

Glayed Dystric Brunisol

CumulTc Regosol

{Orthic Dystric Brunisol)

Orthlc Dystric Brunisol
(Cumut ¢ Regosol}

Cumullc Regesol
(Orthic Dystric Brunisol)

Rege Humic Glaeysol;
sallne phase

Deep, moderately decomposed organlic solls with
dark brown mesic materlal Tn the mlddle and bottom
tlers.

Formally Included In Kye solis*, Rapldiy-dralned,
yellowlsh brown solls developed In coarse~textured
(sandy?}, fluvlial, marlne, and/or eollan deposits.
Minor Inclustions of Orthlc Sombric Brunlsol {(cul-
tivated fleids),

Rapldly~-dralned, shallow solls wlth dark coloured

surface horfzons which overile sedimentary bed~
rock,

Imperfectiy~-drained, brown to reddish brown solls
developed Tn coarse~textured, fluvlial or marine
deposits which are undertaln by medlum-textured
marine materlals, Minor areas of Gleyed Sombric
Humo—~Ferric Podzol.

Imperfectly-drained solls developed In coarse-
textured fluvial, fluvlo-gtaclal and/or marlne
deposits overlying medlum-textured marine materi-
als - occurs In gently sloping positions, In-
cludes some Gleyed Sombric 8runlsol ({(cuitivated
areas),

Rapldly-dretned scolls developed on very coarse
textured relatlvely recent fluvial deposits.
Inciudes some weakly devaloped Orthlc Dystric
Brunisol sclis on higher terraces.

Moderately well dralned, dark yellowIsh brown
solls developed on medium-textured, deep, fluvial
deposits, Includes soma Orthlc Regosols and
Orthic Humlc Regosols and Orthlic Sombric
Brunisols,

Rapidly-dralned, sandy solls developed In coarse—
Toxtured, relatively recent fluvlal daposits,
Inclusions of Cumulic Humlc Regoscls, Orthlc
Regosols and Orthic Humlc Regosols also occur,

Poorly dralned solls developed Tn medlum—textured
tluvtal deposits which are underialn at variable
depths by gravels, Includes sallne phases of
Orthlc Humlc Gleysols and Orthic Gleysols. Ccours
tn the tldal zone of estuarles,
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Table 4,1 (Contlnued)
MOST COMMON
NAME SCHL TAXONOMY DESCRIPTION
Cowlchan Humfc Luvlc Gleysol Poorly dralned solls with dark colourad surface
{CO) hortzons and mottled and gleyed subsurfaces devel-
oped In deep deposits of marine siits. Includes
mlnor areas of Orthlc Humlc Gleysols and Orthic
Gleysolsse Occurs below 100 m elevation In level
to depresslonal areas,
Crofton Orthic Humic Gieysc! Poorly-drained solls developed In medfum-textured
{CF) (Rego Humic Gleysol) fluvlial deposits underlialn at varlable depths by
coarsa gravels, Includes small areas of Orthlc
Humfc Gleysals, Orthic Gleysols and Rego Gleysols.
Dashwaod Curlc Dystric Brunlsol Well| dralned, ye!lowish brown solls developed In
(DW) {Durlc Humo-Ferric Podzol) very coarse textured (gravelly) fluvial, fluvio-
glacial, or marine deposlts underialn by moraflnal
materlals usually at depths betwsen 50 and 100 cm,
An Induated horizon 1s present In the upper part
of the moralne depostt, May Include minor areas
ot Durlc Sombric Brunisol,
Deerholma Durtc Dystrlic Brunlisal Well=-drained, yellowish brown solls developed In
(DE) (Durle Humo-Ferric Podzol) very coarse textured (sandy), fluvlal or fluvlo-

Denman Isiand
(DA)

Dougan
(DN)

Fatrbridge
(FB)

Grthic Humlc Gleysal

Orthlc Dystric BrunTsol

Gleyad Eluylated Dystric
Bruntsol
(Gleyed Dystric Brunlsol)

glacial deposits underlaln by moralnal materlals
at depths betwesen 50 and 100 cms An Indurated
horfzon s present Tn the upper part of the mor-
alpal materlal,

Poorly dralned solls developed In deep, sandy
deposits of wverfous orlgin, Normally found In
seepage locations where underlying Impermeable
moralnal materlal restrict percalation, Denman
Island solls ara very minor In extent,

Moderately well dralned solls with dark vellowish
brown surface horizons developed In medlum=-
Yextured merine material which overiles coarse-
toxtured marine, fluvial or moralnal deposits,
Usually occurs on east-facling, slightly sloping
sltes. Dlscontlnuous weak to moderate cementation
occurs 1n the subscil.

Impertectly drafned scotls developed 1n medlum-
textured, undulating marine deposits below 100 cm
elavation, The solls have strong brown to {Ight
yellowlsh brown coloured surfaces and distinct to
prom!nant mottling at depths between 50 and 100
cm,
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NAME

MOST COMMON
SOIL TAXONOMY

DESCRIPTION

Flewett
(FT)

Gallano
(GA)

HT1ibank
(HT)

Holllngs
(HO)

Kaptara
(KP)

Kokstlah
(KH)

Kul leeat
(XT)

Mapie Bay
(MY)

Metchosin
(MT)

Orthlc Dystric Brunisol
{Orthic Humo-Ferrlc
Podzol)

Orthic Dystric Brunlsol;
Iithic phase

Orthic Dystric Brunlsol
(Eluvlatsd Dystric
Brunisol)

Orthic Dystric Brunlsol

(Durlc Dystrlc Brunisol)

Orthic Humlic Gisysol

Orthic Humlc Gleyso!

Gleyed Dystrle Brunisol

Orthic Dystric Brunlso!
(Eluvlated Dystric
Brunisol)

Typic Humiso!

Well dralned, medlium-textured solls with dark
yellowish brown surfaces developed on fluvlal
terraces., Generally Flewett solls do not have
f luctuating water tables near the surface. Tex-
tures usual ly bacome coarser with depth,

Moderately well dralned, medium textured solls
with yellowish brown coloured surfaces developed
In shallow moralnal or colluvlial deposits overly=-
Tng sTitstone or shale bedrock,.

Moderate!ly well drafned solls with yelliowIsh brown
surfaces developed In silty marine deposits.
Falnt motties at depths between 50-100 om,
Hitibank solls usually occur In assoclatlon wlth
Falrbridge sofls and occurs on htlitops, rldges
and other weil dralned locatlons,

Well to rapldly dralned solis with yellowlsh brown
surfaces, developed In moralnal deposits overiying
fluvTal or gravelly marine deposits, A mlnor sol!l
which cccurs In assocletlon with Shawnlgan sollis.

Poorly dralned solis of minor extent that have
developed In coarse texturaed (grave!ly) fluvial,
fluvlioglaclal and marTne deposits. Normally found
In seepage {ocations where underlylng impermeabie
layers restricts percolation,

Poorly drained, very dark brown to black solls
developed Tn desp, coerse~textured morainal mater-
lals, They are very minor Tn extent and occupy
depressional sltes 1In the rolling landscape,
Percolation 1s restricted by the compact subsoll.

Imperfectiy dralned solls with yeliowlsh brown
surface horlzons developed in fine marine deposits
overlying coarse-textured marine and/or fluvial
matertals,

Moderately well to well dratned medium-textured
solls with yellowlsh brown surface horlzons devel-
oped in siity marine parent materlal that overlile
sfitstone or shale at depths of iess than 1 m. A
paralTthlc contact to sltltstone or shale occur
within 1 m from the surface, The topography Ts
unduiating to hummocky,

Deap, well~-decomposed organlc solls with dark

brown to black humle materlal Tn the middle and
bottom tlers,
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NAME

MOST COMMON
S01L TAXONOMY

DESCRIFTION

Mex!cana
(ME)

M111 Bay
(MB)

Parksv]lle
{(PA)

Quallcum
Qu)

Quennel |
(QL)

Quinsam
(QN)

Royston
(RN)

Orthlc Dystric Brunisof
(Orthlc Humo=Ferrtle Podzol)

Durlc Dystric Brunlsol

Orthi¢c Humlc Gleysol

Orthic Dystric Bruntscl
(Orthic Humo-Farric
Podzol)

Orthic Humo~Ferric Podzol

Durte Humo~Farrlec Podzol

Gleyed Dystric Bruniso!

Wail dralned, yellowlsh brown solls developed in
deep deposits of medlum to coarse-textured moraln-—
al materfal, Olscontlnuous, weakly cemented horl-
zons are present In the subsoll.

Moderately well to Imperfectty dralned, medium
textured solils with yellowlsh brown coloured upper
horizons. Farent materfal conslsts of 50 to 100
cm of medium textured marine meterlals overlying
moralnel deposits. The upper part of the moralnai
materlal !s Indurated.

Poorly dralned solls developed In coarse-textured
(sandy), fluvial, ftluvloglacial and/or marine
materials, 30 to 100 cm thick, that overlle silty
marine deposTts. Includes minor areas of Orthic
Gleysols,

Rapldly-dralned, yellowish brown solls developed
In very coarse-textured {gravelly), deep (at least
150 cm), fluvlial, tluvloglaclal, and/or marine
materlals, They may contaln discontinuous, weakly
cemented subsoll horfzons, Mlnor Incluslons of

Orthic Sombrlc Brunisols occur where the solls are
cultivated,

Rap!diy-dralned, reddish brown solis developed In
very coarse textured (gravelly), deep (at leastT
150 cm), fluvial, fluvloglaclal, and/or marlne
materials, May contaln dlscontinuous weakly
cemented horizons, Mipor tIncluslons of Sombric
Humo-Ferric Podzols occur where the sells are cul-
t1vated.

Moderately well drafned, brown to reddish brown
solls developed In deep, ccarse-textured moralnal
deposfts, Found on rolllng to steeply sloplng
terraln at the higher elevations of the climatic-
ally wetter portlons of the report area, A durilc
hortzon usually occurs between 50 and 100 cm of
the surtace,

Imperfectly dralned, yellowlsh brown solls devel-
oped In deep, medium-textured compact moralnal
deposits assoctated with shale and/or s!litstone
bedrock areas,
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MOST COMMON
NAME SOIL TAXONOMY DESCRIPTION
Rums ey Orthic Dystric Brunlsol; Well dratned solis wlth reddish brown surface
(RY) I1thlc phase horlzons developed In shallow (10 to 100 cm thick)
{Orthic Humo-Ferric morainal or colluvial deposlts overlying bedrock,
Podzol; 1ithic phase)
Salalakm Orthlc Dystric Brunlsol; Rapldiy draThed solls with light coloured horlzons
(SL) I1thic phase developed In shallow (10 to 100 cm thlck) colluvli-
(Orth!c Humo-Ferric al or moralnal deposits overlylng conglomerate
Podzol; |1thic phase) bedrock,
Saturna Orthic Dystrlc Brunlsol Rapldly dratned solls with yellowish brown surface
{5T) {Orth'c Humo-Ferric horlzons daveloped In shaliow colluvial, morainai
Podzol) (10 to 100 cm thick) and to a mlnor extent, marine
deposits overlyling sandstone bedrock.
Shawnigan Durtc Dystric Brunisol Moderately well to wel! dralned yeflowish brown
(SH) solls devatoped In deep, coarse-textured, compact
moralnal deposits, Rolilng to undulating topo-
graphy. An Indurated horlzon occurs between 50
and 100 cm of the surface,
Toimte Orthic Humic Gleysol Poorly drafned, very dark brown to black sofls
(TL) doveloped In shallow (i0 to 30 cm thlck), sandy

vaneers overlylng medium-textured merine materl-
als. Occurs mainly In level to depressional loca-
tlons, includes mlnor areas of Orthlic Gleysols.
Thin sandy lemses may occur Tn the subsoli at
vartous depths,
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GLOSSARY

AASHO, classitfication, soll engimeering - The officlal classiflcation of soil materials and soll
aggregate mixtures for highway construction used by the American Association of State Highway
Otficlals.

aeclian - Materla! deposited by wind; Includes loess and dune sand.

acid soll - A soll material having a pH of less than 7.0.

aggregate - Sand, gravel and other similar mineral material sultable for use In construction
({.e. for road surfaces, concrete, pavement}.

sggregate, soll - A group of soll perticles cohering, In such a way that they behave mechanical-
ly as a unit.

altuvium - A genera! term for all deposits of rivers and streams.
anthropogenic - Man-made, or strongly man-mcdifled, soil materials.

ancient marine landscapes - lLands that reemerged from the ocean after beling depressed below sea
lovel during glacliatlon.

arable soll ~ Soll sultable for plowing and cultivation.
aspect -~ A measure of orientation of a siope by means of compass polnts.

assoclatlon, soil - A sequence of solls of about the same age, derived from simliar parent
materials, and occuring under simiiar climatlic canditions but having different characertis~
tics due to varlation in relief and In drainage.

Atterberg Limits (Plastic Limits) - The range of water content over which a soll exhibits
plastic behavlour. The Lower Atterberg Limit is the water content at which the soli s not
plastic when worked and crumbies on application of pressure. The Upper Atterberg Limit is
+he water content at which the soi! changes from plastic to flow behavioure

avallable nutrient - The portion of any element or compound In the soil t+hat can be readlly
absorbed and assimiiated by growing plants.

avalteble soli water - The portion of water In a sol{ that can be readlly absorbed by plant
roots; generatly considered to be the water hetd In the soll up to approximately 15 atmos-
pheres tenslon.

bar - A unit of pressure equal to one mT!lion dynes per square centimeter.

base satyration - The extent to which the adsorption complex of a soll Is saturated with
exchangeable catfons other +han hydrogen and aluminum. |t Is expressed as a percentage of
the total catlon exchange capacity.
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beach deposits - Sediments that are modifled In their degree of sorting, or surface rellef, or
both, by the action of waves n forming bsaches.

bearing capaclty - The average load per unit area that 1s required to rupture a supporting soll
mass.

bedrock - The so!ld rock +that underlles soll and the regollth, or that s expcsed at the
surface.

blanket - A mantie of unconso!ldated material +hick enough to mask minor Irrequtarities in the
underlylng rock or other deposits, but which stil| conforms to the general underlylng topo=-
graphy.

bog - An area covered, or filled with, peat material which generally consists of undecomposed to
moderately deccomposed mosses.

boulders - Rock fragments over 60 om (2 ft) In diameter. In engineering practice boulders are
greater than 20 cm (8 Inches) in diameter.

bulk density, sol) - The mass of dry soll per unlt bulk volume [s determined before the soll is
drTed to constant weight at 105°C.

capabillty class, soil - A rating that Indicates the general capabllity of a soll for some use
such as agriculture, forestry, recrsatlon, or wiidlife. It Is a grouping of subclasses that
have the same relative degree of limftation or hazard. The Iimitatlon or hazard becomes
progressively greater from Class 1 to Class 7.

capabl!Tty subclass, soll - A grouping of solls that have similar Kinds of Iimitations and
hazards. [+ provides Informatfon on the kind of management difflcylty, conservation probiem
or timitatlon. The class and subclass together provlde Information about the degree and kind
of limitation for jand-use plenning, and for the assessment of conservation needs.

carbon-nitrogen ratlie (C/N ratlo) - The ratlo of the weight of organic carbon to +he welight of
total nitrogen fn a soll or in an organic material.

category ~ A grouping of related sofls defined at approximetely the same level of abstraction.
In the Canadlan sofl classlfication the categorles ere order, great group, subgroup, famlly,
and serles.

catlon exchange - The interchange of a catien In soiution and another cation on the surface of
any surface~active material such as clay colloid or crganic colloid,

cetlon exchange capacity (CEC) ~ A measure of the total amount of exchangeable caticns that can
be held by a soll. It Is expressed in mi!iiequivalents per 100 g of soli.

cemented-indurated - Having a hard, brittle consistence because +the particles are held together
by cementing substances such as humus, calcium carbonate, or the oxldes of silicon, iron, and
atuminums The hardness and brittleness persist even when the soll s wete
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channelled (ridge and swale) - Characteristic ridge and swale topography (0-10% stopes common).
Often a pattern or serles of closaly spaced curvlllnear ridges and swales. A poorly Inte-
grated drainage pattern may be evident conrnecting swales.

chroma - The relative purity, strength, or saturation of a colour, T Is directly retated to
the dominence of the determining wavelength of Jight. It Is one of the three varlables of
colour. See also Munsell colowr system; hue; and value, colowrs

classification, soll ~ The systematic arrangement of sofls Into categories on the basls of thelr
characteristics. Broad groupings are made on the basis of general characterlstics and sub~-
divisions on the basls of more detalled differences In speciflc properties.

clay = (i) As a particle term: a size fraction less than 0.002 mm in equivalent diameter, or
some other |imlt (geologist and englneers). (11} As a rock term: a natural, earthy, fine
grained material that developes plasticity with a smal! amount of water. (i) As a soll
term: a textural class In which the soll materlals contaln 40 percent or more of clay. (iv)

As a soll separate: a materlal usually consisting largely of clay material but commonly also
of amorphous free coxides and primery minerals.

clay flims {skins) - Coatings of oriented clays on the surface of soll peds and mineral grains.

clay loam - Solt material that contalns 27% Yo 40%f clay and 20% to 45% sand.

clay mineral - Finely crystaline hydrous aluminum si!icates and hydrous magnesium sllicates with
phyllosilicate structurs.

claysy ~ Containing large amounts of clay, or having properties similar to those of clay.

climatic molsture deficlt - The negetive difference between precipitation and the potential
svapotranspliration from May 1st to September 30th.

ciimatic molsture surplus - The positive difference between precipitation and the potential
evapotransplration from May 1st to September 30th.

ciimax - A piant communfty of the most advanced type capable of development under, and in
dynamic equilibriun with, the prevailing environment.

clod - A compact, coherent mass of sofl produced by digging or plowing. Clads usually slake
easlly with repeated wetting and drylfng.

coarse fragments - Rock or mineral particles greater than 2.0 mm in diameter.

coarse texture -~ The texture exhlblited by sands, loamy sand, and sandy loams except very flne
sandy loame A soll containlng large quantitlies of these textural classes.

cobble - Rounded or partially rounded rock or minleral fragment 7.5 to 25 cm (3 to 10 Inches) in

dlameter. |In englneering practice, cobbles are greatsr than 7.5 om (3 [nches) but less than
20 cm {8 inches) In dlameter.
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colfuvium ~ Loose materla! accumulated on and at the foot of slopes by the varlous processes of
mass movement (gravityl. Highly variable textures depending on source material (often
boulder-sized materlal). Unsorted to crudely stratifled.

colour, sofl - Soll colours are compared with a Munsell colour chart. The Munsell system
spacifies the relative degrees of the three simple varlables of colour; hue, value and
chroma. For example: 10YR &6/4 means 2 hue 10YR, a value of &, and a chroma of 4., 5See alsc
Munset| colour system; hue; and value, colour.

complex, sofl - A mapping unit used In detalled and reconnalssance soll surveys where two or
more defined soll unfts are so intimately Intermixed geographicelly that it 1s impractical,
because of the scale used, to separate them.

compaction soll - The packing together of soil particlies by forces exerted at the sail surface
resulting In Increased soll density.

concretion - A mass or concentration of a chemlcal compound, such as calclum carbonate or fron
oxide, in the form of a greain or nodule of varying size, shape, hardness, and color, found In
soll and 1n rocke The term 1s sometimes restricted to concentrations having concentric
fabric. The compositlion of some concretions is unlike that of the surrounding material.

conductivity, electrical - A physical quantlty that measures the readiness with which a medium
trensmits electricity. [+ Is expressed as the reclprocal of the electrlc resistance (chms)
or mS per cm at 25°C of a conductor which is one cm long with a cross sectfonal area of one
square cme. It [s used to express the concentration of salt in irrigatian water or solt
extracts.

conslistence -~ (1) The resistance of a meterla! to deformation or ruptures {l1i} The degree of
coheslon or adhesion of the soll mess. Terms used for describing consistence at
various sol! moslture contents are:
wet soll -~ nonstlcky, sllightly sticky, sticky, and very sticky; nonptastic, slightly
plastic, plastic, and very plastics

molst soil - loose, very frlable, friable, firm, and very firm; comact, very compact,
and extremely compactsa
dry soll - loose, soft, slightly hard, hard, very hard, and extremsly hard.

cementation - weakly cemented, strongly cemented, and Indurated.

creep, soit - The slow, contlinuous downslope movement of mantle materials as the result of long-
term application of gravitational stress. It occurs In varying degrees In assoclation with
most other types of soll mass movements but dominates as a major process In i+self on slopes
covered with deep, cohesive soils.

degradation, soll - The changing of soll to a more highly leached and more highly weathered

condif+fon, wusually accompanied by morphologlical changes such as the development of an
eluviated, |ight=coloured (Ae} horlzon.
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delta -~ A fluvial or glaclofluvial deposit which is a relatively level (0~25% siopes) usually
triangular shaped form occurring at the mouth of a stream as it enters a lake or ocean. May

have numerous presently occupied or abandoned channeis which appear as an Integrated dralnage
pattern.

deposit ~ Material left In a new position by & natural transporting agent such as water, wind,
lce, or gravity, or by the activity of man.

dralnege, soll - (1) The rapldity and extent of the removal of water from the sofl by runoff and
flow through the soll 1o underground spaces. (2) As a condition of the soli, 1t refers to
the frequency and duration of perlods when the soll Ts free of saturation.

dunes ~ Wind-built ridges and hills of sand.

durlc - A soll horlzon that fs strongly cemented and usuaily has an abrupt upper boundary and a
diffuse {ower boundary. Cementation Is usually strongest near the upper boundary. Alr-dried
clods do not slake when immersed In water.

ecotogy - The study of the relationship between tlving organisms and thelir environment.

efuviation - The transportation of soil material In suspension or In solution within the sail by
the downward or lateral movement of water.

sollan deposlt - Sand, or silt, or boeth, deposited by the wind, See also loess and dunes.

eroslon - The group of procasses whereby surficlal or rock materlals are loosened, or dissolved
and removed from any part of the earth's surface. It includes the processes of weathering,
sotution, corroslon and transportation.

avapotransplration - The comblnad loss of soll water from a glven area during a specific perlod
of time by evaporation from the soll surface and transpiration from plants.

oxchange capacify - The total Ilonic charge of the adsorption compliex that 1s active In the
adsorption of lons.

fan - Fluvial deposits which are level to steeply sloping (0-50%) fan—!|like form occurring where
a stream runs out onto a ltevel plaln or meets a slowsr stream. Fans are often marked by

variegated c<urrent scars, abandoned and presently occupied channels. Noticeable slope
towards the tan toe or apron.

fen - An area covered by peat materlal which generally consists of wel! to moderately decomposed
sedge and reed vegetation.

tertillty, soll - The status of a soll with respect to the amount and avaliabillty of elements
necessary for plant growth.

fibric layer - A ilayer of organic soll materlia! contalning large anounts of weakly decomposed
fiber whose botanlical orlgin Is readity identifiable.
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fleld capesclty - The percentage of water remaining In the sofl 2 or 3 days after the soll has
been saturated and free dralnage has practically ceased. The percentage may be expressed In
terms of welght or volume.

fino texture - Conslsting of or contalning farge quantitles of the fine fractions, particularly
of stit and cltay. |t includes all the ftextural classes of clay loams and ctays: clay loam,
sandy clay loam, sitty clay loam, sandy clay, sllty clay, and clay. Sometimes it s
subdlvided Into clayey texturs and moderately flne texture.

flrm - A term describing the consistence of a molst soll that offers distinctly notliceable
resfstance to crushing, but can be crushed with moderate pressure between the thumb and
forefinger.

fltoodplatn ~ The land bardering a stream or river bullt up of sediments from overflow of the
stream and subject to Tnundation when the stream ts at flood stage.

fluted ~ Level to gsntily lirregular topography (0-25% slopes) marked by shallow, straight
paraliel troughse.

fluvial, deposits - Materlals l!ald down by recent streams and rivers. Varlable textures (few
boulders or coarse fragments). Moderately well to well sorted and moderately well to well
stratiflied.

fiuviogleclal, deposits - Materlal moved by glaclers and subsequently sorted and deposlted by
streams flowing from the melting lce. The deposits are stratified and may occur In the form

of outwash plalns, deltas, kames, eskars, and kame terraces.
friable - Soll aggregates that are soft and easfly crushed between thumb and forefinger.

geneslis, soll - The mode of origin of the sofl, especially the processes or soll=forming factors
responsible for the development of the sclum from unconso!idated parent materlal.

geomorphology - The study of landforms as they relate to geologlc composition and hlstory.

gftaclal til) (abtation) - Meterlals deposlted directly by Ttce wlth some modlfication and
Yransportation by glacial meltwater. Yariable textures (often stony and bouldery). Poorly
sorted and partlally stratifled.

glacial tI11 {(basal) ~ Materials deposited by lce directly without Intervening transportation by
water. Varfable textures {most often heterogenecus mixture of sands, sllts and clays - some
often stony and bouldery). Unsorted and unstratified.

gleyed soll - An imperfectiy or poorly dralned sofl In which +he material has been modifled by
reduction or alternating reduction and oxidations These sclls have lower chromas or more
prominent mottling or both In some horizans than the assoclated well-drained soils.

gleysation - A soll-forming process, opaerating under poor dralnage conditions, which results in
the reduction of iron and other elements and in gray colours, and motties.
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Gleysolfc ~ An order of solls developed under wet conditlons and permanent or perlodic reduc~
tion. These solls have low chromas, or prominent mottiing, or both, in some horizons.

gravel - Rock fragments 2 mm +0 7.5 cm In diameter.

gravelly - Contalning apprectable or significant amounts of gravel. The term 1s used to
describe soils or lands.

great group - A category in the Cansdlan system of soil classlflcatlon. [t Is a taxonomic group
of solls having certaln merphologlcal features In common and a simliar pedogenlic environment.

groundwater - Water that 1s passing through or standing in the scll and the underiyling strata.
it Is free to move by gravity.

horizon, soit - A layer of soll or soll material approximately parallel to the land surface, it
differs from adjacent genetically related layers In properties such as colour, structure,
texture, consistence, and chemical, biclogfical and mineralogical composition. A 1tist of the

designetlons and properties of solt horizons may be found In the Canadian System aof Soll
Classlfication, 1978.

organic horlizons - May be found at the surface of mineral solls or at any depth bepeath the
surface In buried solls or overlying gecloglc deposits. They contain more than 30% organic
matter. Two groups of these layers are recognlzed:

0 = Ap organic layer or layers developed under poorly drained conditions, or under condi-
tlons of belng saturated most of the year or on wet solls that have been artiflicially
dralned.

Of -~ Fibric layer« An orgnic layer which is the least decomposed of all the organic soil
materials. 1t has large amounts of we!l-preserved fiber that is readily ldentiflable as
to botanical orligin.

Om - Mesic layer. An organlc layer which is Intermediate in decomposition between the less
decomposed fibric and the more decomposed humlic materlals. Thls material has Intermedi-
ate values for fiber content, bulk density and water content. The materlal Is partiy
altered both physically and biochemically.

Oh -~ Humic layer. An organic layer which Is the most decomposed of alil the organic soll
materlals. It has least amount of plant flber, the highest bulk density values and the
lowest saturated water contents This material is relatively stable having undergone
consfderable change from the flbric state primarily because of oxldation and humiflca-
tion.

L, F, and H = These are corganic horizons that developed primarily from the accumulation of
leavas, twigs, and woody materials with or without a minor component of mosses. Usuatly

they are not saturated with water for prolonged perlods.

L = An organlc layer characterized by the accumulation of partly decomposed organic matter.
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F = An organic layer characterized by the accumulatfon of partly decomposed organic matter,

The orlglinal structures are discernible with dlifficulty. Fung! mycella are often
presant.

H = An organlc layer characterized by an accumulatlon of decoampased matter In which the

original structures are Indiscernible.

master mineral horizomns end layers - Mineral horlzons are those that contaln less than 30
percent organic matter.

A - A mineral horlzon formed at or neer the surface In the zone of removal of materials In

sclution and suspenslon and/or meximum accumulation of organic matter. included ere:
(1) horlzons in which organic matter has accumulted as a result of blologlc activity
{Ah); (2) horizons that have been eluviated of clay, lron, altuminum, and/or organic
matter (Aal); (3) horlzons having characteristics of (1) and (2} above but transitionat
to underiying 8 or C (AB or A and B); (4) horlzons markedly disturbed by cultlvation or
pasture (Ap}.

A mineral horizon or horlzons characterized by one or more of the following: An enrlich-
ment In stlicate clay, Iron, aluminpum or humus, alonre or 1n comblnation (B8t, Bf, Bhf and
Bh); Significant accumuations of exchangeable sodium (Bn), relative unlform browing due
to oxlidatlion of Ircn (Bm), and mattlling and gleying of structurally altered materlat
assoclated with perloedic reduction (Bg).

A mineral horlizon or horizons comparetively unaffected by the pedogenic processes
operative In A and B, excepting (1) the process of gleying, and (2) the accumulation of
calcium and megnestum carbonates and more soluble salts (Cca, Csa, Cg and C).

Underlying unconsolldated bedrock, such as granite, sandstone, |imestone, etc. The
boundary between the R layer and any overlying unconsolidated material is called a
fIthic contact.

lower case suffixes

ca -

cC -

Buried solf horlzon.
A cemented (Irreversible) pedcgenic horlzon.

A horlzon with secondary cerbonate enrlchment where the concentratlon of |lime exceeds
that present In the unenriched parent materlai. I+ is more than four inches thlck and

if It has a CaCO3 gquivalent of less than 15, It should have at least 5% CaC03 equlval-
ent than the parent materlal. [|f It has more than 15% CaCOz equivalent, [t should have

1/3 more CaCO3 oquivatent then IC.

Cemented (frreversible) pedogenlic concretions.

A horlizon enrlched wlith hydrated Irons It usually has a chroma of 3 or more. 1+ Is
higher In colour value by one or more units when dry than en underlying B horizon.
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-~ A horlzon enriched with amorphous material, principally Al and Fe combined with organic

matter. it usually has a hue of 7.5YR near the upper boundary and becomes yellower
with deptha When molst the chroma is hligher than 3 or the value 1s 3 or less. It
contalins at least 0.6% pyrophosphate~extractable Al + Fe In textures finer than sand and
0.4% In sands (coarse sand, sand, flne sand, and very fine sand). The ratioc of pyro-
phosphate~axtractable Al +Fe +to clay (<0.002 mm) Is more than 0.005 and organic C
oxceads 0.5%. Pyrophosphate~extractable Fe Is at least 0.3%, or the ratio of organic C
to pyrophasphate-extractable Fe Is less than 20, or both are true. It Is used with B
alone (Bf), with B and h (Bhf), with B and g (Bfg), and with other suffixes. These
criterla do not apply to Bgf horizons, The following f horlzons are differentlated on
the basis of the organic C content:

Bf - 0.5-5% organlc C

Bhf - more than 5% organic C.
No minimum thickness 1s specified for a Bf or a Bhf horizon, Thin Bf
and Bhf horizons do not qualify as podzollc B horizons as defined
later In this chapter.
Some Ah and Ap horlzons contain sufflcient pyrophosphate-extractable
Al + Fe to satlisty this criterion of f but are designated Ah or Ap.

A horlzon characterlzed by gray colours and/or prominent mottling Indicative of perman-
ent or perlodic intense reductlon. Chromas of the matrix are generally one or less.

A horlzon enriched with organic matter. When used with A aione, (Ah) It refors to the
accumylation of organic matter and must contalin less than 30% arganic matter. I+ must
show one Munsel! unlt of value darker than the horfizon immedlately below or have one
percent more organic matter than the 1C. When used with A and e It refers to an Ah
horizon which has been degraded as evidenced, under natura! conditlons, by stresks and
plotches and often by platy structure.

Used as a modifier of e, g, n and t+ to denote an expression of, but fallure to meet the
specified Iimits to the suffix I+ modifisse

Presence of carbonate as Indicated by visible effervescence with dilute HCL.

A horlzon siightiy altered by hydrolysis, oxldation, or solution, or all three, to give
a change In cotour or structure, or both. |+ has:

1} Soi! structure rather than rock structure comprising more than half the velume of alil
subhor 1zons.

2) Some weatherable minerals.
3) Evidence of alteration In one of the foliowing forms:
a) Stronger chromas and redder hues than the underlying horlzons.

b) Evidence of +he removal of carbonates.

4) Jlijuvlatlon, if evident, 1s foo slight to meet the requirements of a textural B or a
padzolic Be

5) No cementation or Induratlon and lacks a brit+tle consistence when moist.
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p = A layer disturbed by man's activities, i.e. by cultivation and/or pasturing. To be used
only with A.

s = A horizon with salts iIncluding gypsum which may be detected as crystals or velns, or as
surface crusts of salt crystals, or by siresssd crop growth, or by *he presence of salt
tolerant plants.

s8 - A horfzon wlth secondary enrichment of salts more soluble than calcium and magnesium
carbonates; the concentration of salts exceeds that present in the unenrliched parent
materlal. The horfzon s 10 cm or more thick. The conductivity of the saturation
extract must be at least 4 mmhos/cm and must exceed that of the C horlzon by at least
one~-third,

+ =~ A horlzon enriched with silicate clays It Is used with B alone (Bt, Btg, etc.).

horlzon boundary -~ Horizon boundarles are Indicated by distinctness and form. The distinctness
of a horlzon boundary depends partly on the degree of contrast with the adlacent lower
horizon and partly on the thickness of any transition zone between them.

hue - The aspect of colour that is determined by the wavelengths of |ight, and changes with the
wavelength. Munsell hue notations Indicate the visual relatlonshlp of a colour to red,
yellow, green, blue, or purple, or an Intermediate of these hues. See also Munsel] colour
system, chroma, and value, colour.

humus ~ That more or less stable fraction of the soll organlc matter remaining after most of the
added plant and animal residuss have decomposed.

humus form - A group of sofl horizons located at or near the surface of a pedon, which have
formed from organic resldues, alther separate from, or intermixed with mineral materi als.
See also mull; moder; and mor.

Tce contact ~ Fluviogiactal deposits tald down along the margins of glaclers.

lgneous rock = Rock formed by the cooling and solid!flcation of magma. it has not been changed
appreclably since t+s formation.

fituvfal horizon - A sofl horlzon Tn which materlat cerrled from an overlying layer has been
precipltated from solution or deposited from suspensTon.

THuvletlon - The process of depositing soi! materlal removed from one horlzon in the soll 4o
another, usually from an upper to a lower horfzon In the soll protile. |lluviated substances
Include sl)icate clay, hydrous oxldes of Iron end aluminum, and organic matter.

fmpeded dreinage - A conditlon that hinders the movement of water by gravity through solls.

impervious - Reslstant to penetratlon by flulds or roots.

Inclusion - Sofi types found within a mepping unit which are not extensive enough *o be mapped
separately or as part of a soll complex.
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(ndurated feyer - A soi! layer that has become hardened, generally by cementatlon of soil
particles.

inflltration ~ The downward-@r3ry of water Into the soll.

inflltration rate - A soll characteristic determining or descrlbing the maximum rate at which
water can enter the soll under specifled conditions, including the presence of excess water.

inorganic sofl - A soll made up mainly of mineral particles; a soll conteining less than 17%
organic carbon.

Irrigation -~ The artificlal application of water to the soi! for the beneflit of growling crops.
kame ~ An lIrregular rldge or hil} of stratifled glaclial drift deposited by glacial maltwater.
Kettle - Deprossion feft after the melting of a mass of glacler Ice burfed in drift.

lacustrine deposits - Sediments that have settled from suspension in bodies of standing fresh
water and are later exposed by lowering the water Ievgl or by up~l1fting of the land.

Jand ~ The solld part of the earth's surface or any part thereof. A tract of land is defined
geographically as a speciflc area of the earth's surface. Its cheracteristlcs embrace all
reasonably stable, or predlctably cycllc, attributes of the blosphere vertically above and
below this area, including those of the atmosphere, the soll, and the underlying geology, the
hydrology, the plant and animal popufations, and the results of past and present human
activity, to the extent that these attributes exert a signlficant Influence on the present
and future use of land by man.

land ciassification ~ The arrangement of land units Into varijous categories based on the proper-
tles of the land or I1ts sultablility for some particular purpose.

landforms - The varTous shapes of the land surface resuiting from a varlety of actions such as
deposition or sedimentaticn (eskers, flacustrine baslns}, erosion (gullies, canyons), and
earth crust movements (mountains).

iandscape ~ All features such as flelds, hills, forests, and water that distinguish one part of
the earth's surface from another part. Usually it 1s the portion of land or territory that
+he eye can see tn a single view, Including alt its natural characteristics.

leaching ~ The removal from the soll of materlals In solution.
teves ~ A naturai or artificial embankment along a rilver or stream.

tlquid 1imit Cupper plastic limi+, Attenberg 1imit) - The water content corresponding to an
arbitrary |im’t between the liguld and plastic states of consistence of a soll. The water
content at which a pat of soll cut by a groove of standard dimensions will flow together for
a distance of 12 mm under the Impact of 25 biows in a standerd liquid |imit apparatus.

lithic layer - Bedrock under the control section of a soil. |In Organic solls, bedrock occurring
within a depth of between 10 cm and 160 cm from the surface, while In minarai solts 1t occurs
between 10 and 100 cm of the surface.
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loamy - intermediate In Yexture and properties between fline~textured and coarse-textured soiis.
It Includes all textural classes having "lcam" or “iocamy" as a part of the class name, such
as clay loam or loamy sand.
— T e .
loess ~ Materlal transported and deposited by wind and consisting of predominantly sil+ sf;ed
particles.

tuvisoifec - An order of solis that have eluvial {Ae) horlzons, and liluvial (Bt) horizons in
which stlicate clay Is the maln accumubatlon product. The solls developed under forest or
forest~grassland transition In a moderate to cooi climate.

map, soll ~ A map showlng the distribution of scll mapping units releted to the prominent
physical and cultural features of the sarth's surface.

mapping unit, sol! - Any delineated area shown on a solt map that is fidentified by a letter,
symbol or number. A mapping unlt may be a soll unit, a misce!lanecus land Type, or a complex
of soil units.

merine $iwmit - The boundery between marine influenced areas of tand and those which were not
submerged below sea level.

medium fexture -~ lntermediate hetween filne~textured and coarse~textured soils. It Includes the
foilowing textural classes: very fine sandy loam, iocam, stit toam, and siit,.

meltwater channel ~ An Incised fiat bottomed channel often appearing over—-sized for the present
stream which accuples I+ - sidewalls (10-60% sicpes); channel bottom (0-10%).

wesic layer - A layer of organic materlal at a stage of decomposlition between that of the fibric
and humic tayers.

metamorphlic rock ~ Rock derlved from pre-exlsting rocks, but differing from them In physical,

chemical, and mineralogical properties as a result of npatural geological processes, princl-
pally heat and pressure, origlnating within *the earth. The pre-existing rocks may have been
Igneous, sedimentary, or another form of metamorphic rock.

miillequivalent (me) - One thousendth of the welight of clay or organic cofiold that has a
comblining power equal to 1 gram-atomlc welght of hydrogen. The atomic or formula welight
divided by valence/1000.

minerel solls -~ A sofl consfsting predominantly of, and having Its propertles determined predom

Inantly by, mineral matter. |+ contains less than 17% organlc carbon except that an organic
surface layer 1f present may be up o 40 cm thick.

miscellansous land typs - A mappling unit for areas ot land that have little or no naturat soll.

moder ~ A zocgenous forest humus form made up of plant remains partly disintegrated by the soll
fauna (F layer), but not matted as In raw humus. I+ Is transitional to a zone of spherical

or cyiindrical microsjections of arthropods that Is permeated by locse mineral particles in
its lower part and often throughout. Incorporation of organic matter Is shaliow and the
mixIing of organlc and minera! perticies Is purely mechanical.

a
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moderately cosrses texture - Consisting predomipantly of cosrse particles. In soil texturat
classitication, 1t Includes all the sandy loams exept very fine sandy loam.

moderately fine texture - Consisting predominantly of intermediate~sized sofl particles with or
wlthout small amounts of flne or ooarse particless In soll textural classification, It
Includes clay {oam, sendy ciay foam, and silty ctay foem.

moraine (glaclal +111) - The materlals transported beneath, beside, on, wlthin and In front of a
glacler; deposited directly from the glacler and usualily not modified by any Intermediate
agent.

mor - This humus form (also known as "raw humus") is non-zoogenous and is comprised of Of, Onm,
Oh, or L, F, and H horfzons sharply delineated from the mineral soft. It Is usually strongly
matted or compacted and often Interwoven with fungal hyphae. Mors commonly occur on a
varlety of parent materlals {n conlferous forests where c¢limatic and edaphic conditlons
provent rapld decomposition of organic matter and development of an active population of soli

microfauna. They also occur Tn mixed or hardwood stands, and In wetland areas (excluding
Organics).

morphology, sofl - (1) The physlcal constitution, particularly the structural properties, of a
soll protile and exhiblted by the kinds, thickness, and arrangement of the horizons In the
profite, and by the texture, structure, consistence, and porosity of each horizon. (1) The
structural characteristics of the soll or any of Ifs parfs.

mottles - Spots or stresks, apparent fn sofl matrix. Colours are usually yellow, red, or
orange. They are described In terms of abundance (few, common, many), slze (fine, medium,
coarse) and contrast (faint, distinct, prominent). Mttling In solls indicates poor aeration
and lack ot good dralnage.

mottilng - Formatlon of presence of motties In the soll.

mull - A zoogenous forest humus form conslisting of an Intimate mixture of well-humified organic
matter and mineral soll that makes a gradual transition to +he horizon underneath. It Is
distingulshed by T+s crumb or granular structure, and because of the activity of the burrow-
ing microfauna, partly decomposed organlc debris does not accumutate as a distinct layer (F
fayer) as in mor and moders

Munsell colour system - A colour designation system specifylng the relative degrees of the three
simple variables of colour: hue, valus, and chroma.

Order, soll - The highest category In the Canadian system of soil) cilassification. All the solls
of Canada have been dlvided iInto nine orders: Chernozemic, Solonetzic, Luvisollc, Podzolic,
Bruniso!Tc, Regosolic, Gleysolic, Organic, and Cryosolic. All the sofls wifthin an order have
one or more characteristics in commons

Organlc - An order of solls that have developed dominantly from organic deposits. The majority
of Organic sofls are saturated for most of the year, unless artlficlally drained, but some of
them are not usual!ly saturated for more than a few days. They contaln 17% or more organic
carbon.
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organlc matter, soll - The organic fraction of the soll; including ptant and animal resldues at
varlous stages of decompesition, cells and tissues of soll organlisms, and substances synthe—
sized by the soll population.

ortsteln - (1) An indurated layer In the B horizon of Podzols in which the cementing material
conslists of Tlluviated sesquloxides and organic metter, t11) As a subgroup of Podzollc
solls, Ortstein lIndicates a Bhfc or Bfc horlzon that Is strongly cemented, occurs over at
least one=thlird of the exposure, and is at least 2.5 cm thick.

outwash, glaclial ~ Sedimants washed out by flowing water beyond a glacler and lald down [n thin
forset beds as stratiflied drifts Particle slze may range from boulders to silt.

pans - Horizons or layers In solls that are strongly compacted, Indurated, or very high In clay
content.

parent materlal - The unaltered or essentlaily unaltered mineral or arganic materlal from which
the soll profile develops by pedogenic processes.

peat -~ \Unconsolldated sclt matertal conststing largely of undescomposed, or only siightly
decomposed, organic matters

ped - A unit of soll strucure such as a prism, block, or granule, which Is formed by naturat
processes, [n contrast with a clod, which Is formed artificially.

pedogenic ~ Of or referring to the genesis (formation and development) of soil; used mafnly when
discussing the kind, strength and distribution of soll horlzens in a soil profile,

pedolaogy - Those aspects of soll sclence dealling with the orlglin, morphology, genesis, distribu-
tion, mappling, and taxonomy of solls, and ctasstflcation in terms of thelr use.

perched water table -~ A water table due to the "perching" of water on a relatively impermeable
tayer et some depth within the solil. The solit within or betow the Impermeabie tayer is not
saturated with water.

percolation (of soll water) -~ The downward movement of water through soll,

permeabllity, sol! ~ The ease with which gases and iiqulds psnetrate or pass through & bulk mass

of sofl or a layer of soll. Because different scoll horlzons vary in permeabillty, the
spaciflc horlzon shouid be designated.

perviousness - The potentlal of a soll to transmit water internally, as Infarred from sofl
characteristics.

pH, solt - The Intensity of acidity or ailkalinity, expressed as the logarithm of the reciprocal
of the H+ Ton concentrations pH 7 1s neutral, lower values Indicate acldity and higher
values alkalinity.

phase, soll - A subdivislon of a soll type of other unit of classiflcation having character!s-
tlcs that affect the use and management of the soi!, but that do not vary sufflcently to
differentiate It as a separate type.
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plain - A flat to gently undulating surface form (0-10f siopes). Slopes are most offen simple
and have varlable drainage pattern depending on texture of materlal.

ptastic limit (Attenberg 1imit) - (I} The water content corresponding to an arbltrary limit
between the plastic and semi-solld states of consistency of & soil. (i1} The water content
at which a sol! will Just begin to crumble when rolled Into a thread approximately 3 mm in
dlameter.

plasticity iIndex - The numerica! difference betwen the 1iquid and the plastic timit. The
plasticity [ndex gives the range of moisture contents within which a sofl exhibits ptastic
propertles.

platy - Consisting of soll aggregates +thet have developed predominantly along the horizontal
axos; laminated; flaky.

Podzolic - An order of solls having podzolic B horfzons (Bh, 8hf, or Bf) In which amorphous
combfnatlons of organic matter (dominantiy fulvic acid), Al, and usvally Fe are accumulated.
The sala are acld and the B horizons have a high pH-dependent charge. The great groups In
the order are Humlc Podzol, Ferro~Humic Podzol, and Humo-Ferric Podzol.

pore space - The total space not occupled by soll particles in a bulk volume of soli.

proflte, sol! - A verticle sectlon of the soll through at! Its horlzons and extending lnte the
parent material.

reaction, soll - The degree of acldify or alkalinity of a soll, which 1s usualiy expressed as a
pH vaiue.

regol it+h - The unconsolldated mantle of weathered rock and soil materlal overlying solid rock.

Regosallc - An order of sofls having noc horizon development or development of the A and B hari-
zons insufficient to meet the requirements of the other soil orders.

retief - The difference In elevations or Irregularities of the land surface when conslidered
collactively.

runcff - The portion of the toctal precipltation on an area that flows away through stream chan-
nels. Surface runoff does not enter the soll. Groundwater runoff or seepage flow from
groundwater enters the scll before reaching the stream.

saline - A nonalkall soll that contains enough soluble salts to interfere with the growth of
most crop plants. The conductivity of the saturation extract 1s greater than 4 mS/cm, the
exchangeab le~sodium percentage Is less than 15, and the pH Is usually less than B.5.

send - a2 sol! particle between 0.05 and 2.0 mm In diameter. The textural class name for any
sofl contalning 87% or more of sand and not more than 10% of clay.

scarp - A steep, preciplfous slope of some extent along the margin of a plateau, mesa, terrace,
or bench.
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sedimentary rock - A rock formed from materials deposited from suspenslon or precipitated from
solution and usually more or less consolidateds The principal sedimentary rocks are sand-
stones, shalss, Ilmestones, and conglomerates.

seepage -~ (i) The escape of water downward through the soll. (11) The emergence of water from
the sofl along an extenslve |line of surface In contrast to a spring where the water emerges
from a local spat.

serles, soll - The second category In the Canadlan system of soll classificatione This fs the
basiec unlt of soll classlfication, consisting of solls which are essentlially allke In all
major proflie characteristics except the texture of the surface.

sli¥ - Soll mineral particles ranging between 0.05 and 0,002 mm In equivalent diameter. Soflls
of the slit textural class contaln 80% silt and less than 12% clay.

slte ~ In ecology, an area described or defined by its blotle, climatic and soll conditions as
related Yo 1ts capaclity Yo produce vegetation. An area sufficlently uniform in blotle, cli-
matic, and soli condlitfons +o produce a particular kind of vegetation.

slump ~ A deep-seated, siow moving rotatlonal fellure occurring In plastic materlals resulting
In vertical and lateral displacement.

soll - The unconsolidated mineral or organlic materlal on the Immediate surface of the earth that
serves as a natural medium for the growth of land plants. Soll has been subjected to and
Influenced by genetic and environmental factors of: parent material, climate (Including
moisture and temperature effect}, macro and micro organisms, and topography, alt acting over
a perlod of time.

soll forming factors - The varlable, usually interrelated natural agencles that are responsible
for the formation of soll. The factors are: parent material, climate, organisms, rellef,
and tims.

soll texture - The relatlve proportions of the varlous soll separates in a soll as descrlbed by
the classes of soll texture. The names of textural soil classes may be modifled by adding
suitable adjectives when coarse fragments are present In substantial amounts.

solum - The upper horizons of a sofl In which the parent materlal has been modifled and within
which most plant roots are conflned. i+ consists usually of A and B horlzons.

stones - Rock fragments 25 cm in diameter 1f rounded, and 38 cm alang the greater axis 1f flat.

stretified materials - Unconsolidated gravels, sand, sii+ and clay arranged in strata or
layers.

structure, sofl -~ The comblnation or arrangement of primary soll particles into secondary parti-
cles, units, or peds. The peds are characterfzed and classlfled an the basls of size, shape,

and degrees of distinctness into classes, typas and grades.

subgroup, soll - A category In the Canadian system of soil classiflcation. These are subdivi-
slons of the soll great groups.
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subsoll - A general term for the layer of soil (or surficial geologlc deposit) which, In the
context of this report, underlles the surface and subsurface soll layerss It begins about 50
cm below the surface and contlnuas downward for about 75 to 100 cm.

subsurface soll - A general term used in this report for the approximately 20 to 30 em thlck
layer of soll underlylng the surface soll.

surface sof{ -~ The uppermost part of the sofl that is ordinarily moved In ti{lage, or Its equi-
valent In uncuttivated solils in this report If rofers to the upper 15 to 20 cm of the soil.

tetiuric sespage - Seepage moving through the so!l on a plane more or less parallel to the iand
surface and often above a restricting area; the waters are usually oxygenated.

terrace - Relatively level (0-5f siopes) flat surface which Is terminated by an abrupt change In
slopes on one or more sides. Often occurs In sequence on valley walis or palred on opposite
sides of a valley.

Yorric layer - An unconsolldated mlneral substratum underlylng organic soli material.

tidal flats - Aress of nearly flat, often barren mud perlodically covered by tidal waters.
Normally these materials havs an excess of soluble salt. A mlscellaneous land type.

tikl - Ses glaclal titl.

topography -~ The shape of the ground surface such as hllis, mountalns or plalns. The soll
slopes may be smooth or irregular. The slope classes are deflned In Chapter 3.1.3.

type, soli - A unit Tn the natural system of soll classiflcation; a swdivision of a soll
sorfes consisting of or describing sofls that are alike in all characteristics inciuding +he
texture of the A horizon.

Unifled soll classification system (englneering) - A classification system based on the ldenti-
ficetlon of scils eccording to their particle slze, gradation, plastlicity Index and llguid

FimTt. It 1s employed In schemes to predict soll behavior as an engineering construction
material.
value, colour - The relative llghtness of colour, which Is approximately a function of the

square root of the total amount of lights

varfant, soll - A soll whose propertles are belleved to be sufficlently different from other

known solls to justlify a new name, but comprising such a )imited geogrephic area that crea-
tion of a new named soil ts not justifled.

water holding capacity ~ The ablilty of a2 soll to hold water. The water-holding capacity of
sandy solls Is usually considered +o be low, while that of clayey soils is high.

water table - Elevation at which the pressure in the water Is zerc wlith respsct to atmospheric
pressure.

weathering ~ The physical and chemical disintegraticn, alteration and decompositian of rocks and
minerals at or near the earth's surface by atmospheric agents.
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APPENDIX A
CLIMATE DATA

{from Environment Canada)
Table 4.2 ’
Temperature and Precipitation Means for Selected Stations
MONTH Jan. Feb., Mar. April May June July Aug. Sept. DOct. MNov. Dec. YEAR
' DUNCAN

DALLY TEMP. (°C) 2.1 4.1 6.1 9.4 13.5 15.9 18.6 18.2 15.3 10.4 5.9 3.6 10.2
TOTAL PRECP.{mm) 180 119 86 60 34 33 22 22 44 106 159 176 992

NAHAIMO AIRPORT
DAILY TEMP, (°C} 1.5 3.5 4.7 7.8 11,7 14.8 17,1 16,7 13.9 9.2 5.1 2.9 9.1
TOTAL PRECP.(mm} 162 111 101 64 37 39 23 26 44 106 154 180 1048

COWICHAN BAY
DAILY TEMP. (°C) 2,2 4.3 5.6 8.4 11.9 4.8 17,3 17.0 14.4 9.9 5.7 KN 9.6
TOTAL PRECP.(mm} 157 107 82 52 37 33 22 25 39 98 144 183 961

SHAWNIGAN LAKE
DAILY TEMP. (°C) 1.6 1.7 5.1 7.9 11.8 14.7 17.2 17.0 14.3 9.7 5.4 2.9 9.3
TOTAL PRECP,(mm} 202 136 109 63 36 35 22 25 46 117 176 211 1116

(from Environment Canada)
Table 4.3
frost Free Days for Selected Stations
STATION PERIOD OF RECORD (YR) FROST FREE DAYS

Cowichan Bay
Duncan

Nanaimo Airport
Shawnigan Lake

30
1B
24
30

218
167
157
174
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VS 1T

240

2004

160

120

B0

40+

J FMAMUJ J ASONTPD

mm

SHAWNIGAN LAKE

20

J FMAMUJIUJ AS OND

" NANAIMO AIRPORT |

J FMAMUJ JASOND

_COWICHAN BAY

J FMAMUJI J AS OND

l Total Mean Precipitation

*-—e Mean Monthly Temperature

Flgure 4,1 Mean monthly temperatures and precipliation for four selected statlons,
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