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INTRODUCTION 

This tour will begin in Vancouver and proceed via ferry through the scenic 
Strait of Georgia to Victoria, capital of British Columbia, on Vancouver Island. 
Vancouver Island is the largest island off the west coast of North America occu
pying an area of 21 300 sq. kilometers and being roughly 460 kilometers long and 
135 kilometers wide at the extremes (Figure 1). The economy of Vancouver Island 
is based upon forestry, tourism, agriculture, mining and fishing. 

The majority of the Island is mountainous and covered with forest vegeta
tion which supports the extensive forest industry. The western coast has many 
deep inlets and an extremely rugged coastline with cliffs and rocky outcroppings. 
On the eastern and northern coast there is a narrow strip of lowland below 600 
m a.s.l. (above sea level) which slopes more gently to the sea. Day3 will 
provide a view of the only fiord on the east coast. The gentle topography and 
better soils in this area support the agricultural industry of the Island. These 
factors have also directed more extensive development to the east coast. 

The presence of the central mountain range has a marked effect on the climate 
and vegetation of the island. The west coast has a narrow seasonal temperature 
range and a high mean annual precipitation that varies from 180 em in the south 
to 360 em in the north. In this wet west coast zone, the dominant forest tree 
species are Western Hemlock and Western Red Cedar. The sheltering effect of the 
mountainscreates a climate on the east coast that endures greater temperatures 
extremes and is drier, with precipitation ranging from 70 em in the south to 140 
em in the north. In the drier east coast zone, Coast Douglas Fir is the dominant 
forest species. Some of the oldest and largest Coast Douglas Fir on the island 
will be viewed at Cathedral Grove on Day 4. The island will be traversed twice 
from east to west thus providing an opportunity to view the effect that these 
contrasts in climate have on soils and vegetation. 

The majority of the soils on the island are Podzols developed on parent mat
erials transported to their present position by glaciers, rivers, lakes and sea 
since the Pleistocene age. During the Pleistocene, all but the highest peaks 
were glaciated. During glaciation, the lowlands were covered with deposits of 
marine orlgln. This occurred because the weight of the glaciers depressed this 
portion of the island relative to the sea. An excellent pictorial demonstration 
of this phenomenon will be viewed on Days. 

The encounter with the beauty of Vancouver Island typified by views of the 
snow-capped Olympic mountains across Juan de Fuca Strait, the Saanich Inlet and 
Peninsula from the Malahat, the Butchart Gardens and Long Beach in the Pacific 
Rim National Park will provide a daily demonstration of the reasons for the im
portance of tourism to the economy of Vancouver Island. 

GENERAL ITINERARY 

DAY 1 - SU~~AY, JUNE 11 - Assemble Vancouver. 

DAY 2 MONDAY, JUNE 12 Vancouver to Victoria. Depart Vancouver for the 88 km 
trip to Victoria. The trip will feature a scenic cruise through the 

Strait of Georgia and an examination of Gleysolic and Organic soils. Lunch 
will be provided at the Agriculture Canada, Sidney Research Station. Accommo
dations will be provided in Victoria. 



Fig l. GENERAL MAP OF BRITISH COLUMBIA AND VANCOUVER ISLAND 
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DAY 3 - TUESDAY, JUNE 13 - Victoria to Duncan and return to Victoria. Assemble 
for the 150 km trip to Duncan. The trip will feature a stop at the 

Canadian Forestry Service Thinning and Fertilization Experimental Plots near 
Shawnigan Lake and an examination of a soil profile. Lunch will be provided at 
the Duncan Forest Museum. On the return to Victoria the tour will visit the 
Rayonier Co. seed orchard and examine a soil profile. Accommodations and dinner 
will be provided in Victoria. The evening will be free to tour and shop. 

DAY 4 - WEDNESDAY, JUNE 14 - Victoria to Parksville. Assemble for the 320 km 
to Port Renfrew and Parksville. The trip will feature a display of 

modern logging equipment and an examination of a Podzolic soil. A lunch will 
be provided at a logging camp. Accommodations and dinner will be provided in 
Parksville. 

DAY 5 - THURSDAY, JUNE 15 - Parksville to Tofino and return to Parksville. 
Assemble for the 400 km trip to Long Beach on the Pacific Ocean. The 

trip will feature a visit to Pacific Rim National Park, Cathedral Grove, and an 
examination of a Podzolic soil developed on deep sands under high rainfall and 
a Brunisol on marine clay. A box lunch will be provided at noon. Accommodations 
will be provided in Parksville. 

DAY 6 - FRIDAY, JUNE 16 - Parksville to Vancouver. Assemble for the trip to 
the Fish Hatchery on the Big Qualicum River (26 km) and tour of this 

facility. Lunch will be provided. The buses will depart for a Podzolic 
soil site south of Nanaimo. The tour will then proceed via ferry for Vancouver 
where accommodations and dinner are arranged. The tour ends in Vancouver. 

DAY 7 - SATURDAY, JUNE 19 - Vancouver t~ Edmonton by air. 

SOILS AND LAND USE 

Physiography and Geology 

British Columbia is extremely mountainous with the major mountain ranges 
running in a northwest-southeast direction. The mountains to the extreme west, 
which are a geological continuation of the range running up the west coast of 
North America, form Vancouver Island and the Queen Charlotte Islands. Together, 
these islands define the Insular Mountains Province. Inland from the Insular 
Mountains lies a lowland, the Coastal Trough, and to the east of this the Coast 
Mountains (in Canada). These are the dominant landforms to be noted on the trip. 
The Insular mountains are primarily folded and faulted volcanic and sedimentary 
rocks of Mesozoic age while the Coast Mountains are primarily intrusive igneous 
rocks of Late Mesozoic Age (Figure 2), 

The highest peaks on Vancouver Island, rising more than 2130 m a.s.l., are 
near the middle of the island. The mountains diminish in height rather grad
ually from there to the northwest and southeast ends of the island. The sur
rounding Coastal Trough encompasses the Nanaimo Lowlands on the east side, the 
Nahwitti Lowlands on the northwest end of the island, and the Strait of Georgia. 
In addition to this lowland area there is the narrow Estevan Coastal Plain along 
the central part of the west coast (Figure 3). 
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Although at least three glaciations older than 50,000 yr B.P. (before pre
sent) are recognized in Washington, evidence of only two, the Salmon Springs and 
Stuck Glaciations, is found on Vancouver Island (Table 1). Deposits related 
to the latter glaciations are exposed in various bluffs and seacliffs, and are 
frequently encountered in deep drilling on the southern and eastern parts of 
the island. Unfortunately, since these sediments are beyond the range of radio
carbon dating, and because the exposures are commonly discontinuous, it is 
not only difficult to determine the actual history of their formation but also 
to correlate them from site to site on Vancouver Island. 

The period of time separating the Salmon Springs and Fraser Glaciations is 
referred to as the Olympia Interglaciation. It appears to have extended from more 
than 50,000 years ago to about 19,000 yr B.P. For a large part of this interval 
the climate and vegetation were similar to present. The deposits laid down 
during the Olympia interval are known as the Quadra Sediments (Table 1). They 
consist of a large proportion of medium to fine sand grading upwards into gravel 
in the Victoria area (Saanichton Gravel) and downwards into peaty materials 
and marine pebbly muds. It is probable that the Quadra Sands and the Saanichton 
Gravels were deposited progressively from northwest to southeast in the Georgia 
Depression in front of the advancing glaciers during the early stages of the 
Fraser Glaciation. 

From about 25-27,000 yr B.P. the climate cooled into the Fraser Glaciation 
the main stade of which is referred to as Vashon Stade. At its maximum, on the 
southern part of Vancouver Island, the Vashon glacier exceeded 1460 m in thick
ness, flowing in a generally southwesterly direction across the Island to the 
Pacific Ocean. Moraine deposited during this interval is known as Vashon Till, 
and is the till commonly seen exposed at the surface today. Patches of it occur 
to elevations exceeding 1220 m a.s.l., although great thicknesses of it are 
best preserved on the lower parts of valleys. 

Deglaciation commenced about 14,000 yr B.P. In situ downwasting of ice led 
to the deposition of glaciofluvial sediments in the broader valleys and coastal 
plains. The most extensive deposits of this kind occur along the northern and 
southern extremities of the Island and on the broad flat of the east-central 
coastal lowland. Glaciolacustrine deposits occur sporadically in the major val
leys, attesting to the presence of lakes during deglaciation. Dissected and 
terraced deltaic deposits may be found from sea level to almost 305m a.s.l. 
throughout the Island. 

Total deglaciation was complete by approximately 11,500 yr B.P., but not 
before a significant proportion of isostatic rebound had been achieved. Estimates 
of sea levels during late deglaciation range from 76 m in the Victoria area to 
as much as 152 m in the north-central part of the island. Other changes in sea 
level have occurred since, either as a result of continuing rebound, local tecto
nism, or eustatic changes in sea level. In fact, sea level may have been as much 
as 11 m lower than present for at least part of this time. However, isostatic 
uplift was generally completed by 8,000 yr B.P. and eustatic changes have brought 
it to its present height since then. 

Marine, glaciomarine, lacustrine, and fluvial deposits related to late 
glacial and early Holocene sea and lake levels have been termed the Capilano 
Sediments in east-central Vancouver Island. In the Victoria area these sedi
ments are subdivided into an older facies, the Colwood Sands and Gravels, and 
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a slightly younger marine phase of deposition, the Victoria Clay. The latter is 
blue-gray, often stony and fossiliferous, dense clay occurring up to a few hun
dred m above present sea level in the coastal lowlands. Later Holocene deposits 
related to present sea, river and lake levels, such as channel, floodplain, fan 
and deltaic sediments, are referred to collectively as the Salish Sediments. 

Climate 

The coastal pressure system affecting Vancouver Island consists of the 
Aleutian Low in winter and the Hawaiian High in summer. Consequently, the pre
vailing winds are from the southeast in winter and northwest in summer. Long 
fiords, along the west coast, extend the marine influence inland. However, the 
Vancouver Island Ranges (Insular Mountains), constituting the backbone of the 
island in the northwest-southeast direction, significantly modify the easterly 
moving moisture-laden air. 

Although both the east and west coast climates appear as Marine West Coast 
type (Cfb) in Koppen's system (Figure 4), they are significantly different. On 
the lee side of the mountains, a rain-shadow area with lower precipitation, greater 
extremes of temperature, and more sunshine prevail (Figure 5). By way of contrast, 
on the western (windward) coast, high total precipitation, small annual temper
ature changes, high cloudiness, and low sunshine are characteristic. Fog, espe
cially in summer, is a predominant feature along the western coastline. It is 
worthy of note that the highest recorded annual precipitation on the continent 
occurred in 1931 on the west coast of Vancouver Island at Henderson Lake, north 
of the entrance to Alberni Canal (8223 rnm). 

Southeastern Vancouver Island, in the lee of both the Olympic and Vancouver 
Island Mountains, presents a unique climate (Koppen's Cool Mediterranean type, 
Csb). There, the total precipitation is low (Victoria 695 rnm) and the summer 
moisture deficiency is critical. Victoria is one of the sunniest areas of 
Canada receiving 275 days sunshine. 

On the high mountainous terrain, a continental type of climate prevails 
(Koppen's Humid Continental type, Cfb and Cfs) with cool short summers. The cold 
climatic conditions are suitable for .the development of snowfields and there are 
approximately 50 glaciers in existence on Vancouver Island. 

Vegetation 

Due to the climate, most of Vancouver Island is covered in forest dominated 
by Coast Douglas Fir, Western Hemlock and Sitka Spruce. While the description 
and classification (Appendix C) of the vegetation of Vancouver Island is far 
from complete, a broad biogeoclimatic classification (Krajina 1969) developed 
for the province provides a general framework of subdivision (Figure 6). Four 
biogeoclimatic zones and six subzones occur on the Island. These subzones, their 
general climatic characteristics and the plant associations on mesic sites (i.e. 
moderately well drained, non-lithic, till-derived soils, mid-slope position), 
are tabulated in the attached table (Table 2). The associations described are 
applicable only in a general way in northern Vancouver Island. For example, 
due to latitudinal effects on macroclimate it has been noted that considerable 
Alaskan Blueberry and Oval-leaved Blueberry occur in mesic sites of the dry 
Coastal l?estern Hemlock zone. 
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Table 2. The biogeoclimatic subzones of Vancouver Island (Krajina, 1969) 

SUBZONE Mean Annual 
Annual precip. 

temperature ( C0
) (mm) 

Dry Coastal Douglas 
Fir 

Wet Coa~tal Douglas 
Fir 

Dry Coastal Western 
Hemlock 

Wet Coastal Western 
Hemlock 

Forested Mountain 

Parkland Mountain 
Hemlock 

9.4-10.6 660-1016 

9.4-10.6 1016-1524 

5.0- 9.4 1651-2794 

5.0- 9.4 2794-6655 

below 6.1 over 1905 

be 1 ow 6.1 over 1905 

Annua 1 
snowfall 

(mm) 

below 762 

762-2032 

2032-5080 

over 5080 

over 5080 

Elevation 
Range 

m 

0-457 

0-457 

0-914 

0-914 

914+ 

914-1097 
(windward} 
914-1371 

(leeward) 

Mesic Association 

Pseudotsuga menziesii - Mahonia 
nervosa - Eurhynchhun oreganwn 

P. menziesii - GaultJteP?:a shallon 
- Mahonia ner•vosa - Rt.a•hynclriwn 
areganwn 

Tsuga heter•ophylla - Rhy t;~idiadelphu 
Lor•eus - PLagiotheciwn undulatwn 

T. heterophylla - Ab·ies cunabi lis 
Vacciniwn alaskaense - P. 
un(:iula·tum - Rhytidiopsisr'Olxusta 
R. loY•eus 

T. mertensiana - A. wnabilis -
V. alaskaense and ovalif'oL~iwn 
Rubus pedatus - Dienntwn fuscescens 
R. Pobusta 

Phyllodoce empetrifonwis -
Cassiope mer•tens·iana 

,_. 
N 
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Seepage (Hydric) Sites 

Seepage sites generally found on lower, till-mantled valley slopes, support 
a range of species indicative of the better moisture and fertility conditions. 
In the Coastal Douglas Fir zone Sword Fern, Trifoliate-leaved Foamflower, Large
leaved Avens, Badge Mnium and Palm-tree Moss are found. Here also Grand Fir 
attains its maximum growth, usually intermixed with Western Red Cedar, Bigleaf 
Maple and Red Alder. In the Coastal Western Hemlock zone hydric sites support, 
in addition to the species occurring on mesic sites, Salmonberry, Deer Fern, 
Sword Fern and Simple-stemmed Twistedstalk. Increasing amounts of Western Red 
Cedar and Pacific Silver Fir are mixed with Western Hemlock on these sites. 

Dry (Submesic to Xeric) Sites 

These drier sites occur either on well drained soils developed in shallow 
till and colluvium overlying bedrock at less than 1 m or on well drained, deep, 
glaciofluvial soils. 

In the dry Coastal Douglas Fir subzone, Garry Oak, Pacific Madrone, Trail
ing Snowberry, Common Camas, Douglas Blue-eyed-grass and Cranes-bill Moss are 
characteristic of the rock sites. The xeric sites with extremely shallow soils, 
in addition to the above, support Gray-frayed Cap Moss, Dog Lichen and several 
Reindeer Lichens. Deep glaciofluvial deposits support mixtures of Shore Pine, 
Pacific Madrone and Coast Douglas Fir with minor vegetation composed of dense 
Salal rooted in the organic humus (LFH), Dull Oregon-grape, Dog Lichen and Rein
deer Lichens. 

Dry sites in the Coastal Western Hemlock zone support similar vegetation 
to mesic sites except for the addition of a large cover of Salal. However, in 
the wet subzone well drained glaciofluvial deposits support the mesic community 
of Table 2 which primarily occurs on moderately well drained till-derived soils. 

Vegetation of Wet (Subhydric) Sites 

Wet sites (poorly drained) are relatively rare within the Coastal Douglas 
Fir zone and dry Coastal Western Hemlock subzone. Large areas of waterlogged 
soils do occur in the wet Coastal Western Hemlock subzone on the uplifted, un
dulating glaciomarine plains of northern Vancouver Island and along the western 
coastal plain. Zonal differences are obscured by the strong edaphic effects and 
in all lowland subzones, very acid, olegotrophic peat bogs (high moors) support 
a Shore Pine-Common Labrador Tea - Peat Moss community. Gleysolic soils receiving 
minerotrophic groundwaters, generally with a thick mucky LFH, support extensive 
decadent Western Red Cedar stands. These communities are, in addition to cedar, 
characterized by Red Alder, Sitka Spruce, American Skunk-cabbage and Salmonberry. 
Transitional bogs lying between the two communities described above also contain 
Sweet Gale and Hardhack. In the Parkland Mountain Hemlock subzone, minerotrophic 
Organic soils and peaty Gleysols commonly occur in depressions where snow lies 
for up to 10 months. These soils generally support a community dominated by 
Black Alpine Sedge. 

Soils 

The mountainous physiography of Vancouver Island, the climate and the resul
ting vegetation and landforms which have been moulded or formed by glaciation 
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FIG. 7. SOILS OF BRITISH COLUMBIA 
(See following page for coloured soil map.) 



Soils Reliability Map 

This Map is from Th~ Atlas of Brilish Columbia: 
P~ople, Environmelll and Resources by A. L. Farley 

Soils 
D A. 

• B. 

Dominantly Brunisolic Soils * 
A 1 Eutric Brunisol (Cryochrept, Eutrochrept)** 
A2 Dystric Brunisol (Dystrochrept, Cryochrept) 

Dominantly Chernozemic Soils 

D 
D 

• • D 
D 

D 

B1 Brown Chernozemic (Aridic Boro/1 
subgroups) 

B2 Dark Brown Chernozem ic (Typic Boro/1 
subgroups) 

B3 Black Chernozemic (Udic Boro/1 subgroups) 
B4 Dark Gray Chernozem ic (Bora/fie Boro/1 
subgroups) 

C. Dominantly Cryosolic Soils 
Cl Turbic and Static Cryosols (Pergelic Ruptic 
and Perge/ic subgroups) 

C2 Organic Cryosols (Pergelic or Gelic Histosol} 
D. Dominantly Gleysolic Soils 

D1 Humic Gleysol (Aquo/1, Humaquept) 
D2 Gleysol (Fiuvent, Aquent, Aquept} 
D3 Luvic Gleysol (Argia/bo/1, Argiaquo/1, 

Aqua/f) 
E. Dominantly Luvisolic Soils 

E 1 Gray Luvisol (Bora/f) 
F. Dominantly Organic Soils 

F1 Fibrisol, Mesisol and Humisol 
drained (Fibrist, Hemist, Saprist) 

F2 Folisol - well drained (Folist} 
G. Dominantly Podzolic Soils 

very poorly 

G 1 Ferro - Humic Podzol (Humic Cryorthod, 
Humic Haplorthod} 

G2 Humo - Ferric Podzol (Cryorthod, 
Haplorthod) 

H. Dominantly Regosolic Soils 
H 1 Regosol (Entisol} 

I. Dominantly lee Fields : nonsoil 
J. Dominantly Solonetzic Soils 

J1 Solod (Giossic Natriboro/1, Natriboroll} 
L. Dominantly Lithic Soils - includes bare rock and 

significant soil development e.g. L-G1-F2 : 
dominantly lithic soils with signific01nt soil 
inclusions of Ferro - Humic Podzols and 
Folisols 

Units with significant poorly drained 01ssociated soils 

*1b._e_ C.4!l.ad.iaJLS.¥Sli'liL.2.LS.2iL.Ciil;sifil:.atilm, 
Agriculture Canada, Ottawa, 1978 

**£oji_Iil!'.2!lQ111Y, Soil Survey Staff, Washington, 
D.C. 1975 

0 100 

(c) Th~ Univcr$it y of Hr itbh Columbi.t 
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are the physical and environmental setting for the soils of Vancouver Island 
(Figure 7). All of the soil parent materials are of glacial origin or have 
been subsequently modified by natural processes such as colluvial action and 
fluvial activity. The soils of Vancouver Island present a broad spectrum with 
respect to their nature and characteristics. The soils of the Podzolic Order 
are the most widespread with the Ferro-Humic Podzol Great Group occurring in 
the wet west coast portion of the island and the Humo-Ferric Podzols dominating 
on the drier eastern section of the island. Brunisols are found only in the 
very dry south eastern seaboard and Gulf Islands. Fibrisols~ Mesisols and Humisols 
(Organic order) occur commonly in the northern and western coastal plain but only in 

pockets in the eastern lowlands. These soils are frequently associated with 
soils of the Folisol and Humic Gleysol Great Groups. Regosols occur to a minor 
extent and are associated with recently formed fluvial and beach deposits and 
some colluvial deposits (talus). The general relationship between soil develop
ment, parent material and biogeoclimatic zones are shown in Table 3. This table 
clearly indicates that the major soil profile development within these areas is 
associated with a wide variety of depositional material. The characteristics of 
these materials are described below. 

Soils on Colluvial Deposits 

Colluvial deposits of variable depth form extensive land units in the steep 
mountain regions of the Island and shallow colluvium is frequently interspersed 
with bedrock throughout this rough mountainous landscape. The colluvial deposits 
are highly variable as to quantity and type of coarse clastic fragments. The 
mapping system employed for the separation of colluvial deposits is based on the 
genetic origin of the type of bedrock (i.e. intrusive vs extrusive), and not on 
the uniformity and size of coarse fragment clasts. Soil development does not 
appear to vary much on these materials within similar vegetation zones. These 
materials are generally well drained and have textures varying from gravelly and 
bouldery sandy loam to gravelly and bouldery loamy sand. 

Soils on Fluvial Deposits 

Fluvial materials were deposited on the ocean floor by the rivers and streams 
'"here they reached former higher sea shores. Alluvium that accumulated along 
the river bottoms upstream from these deltas remains today as flat "terraces" or 
"benches 11 underlain by gravel and sand. The delta terraces are outside the pre
sent river valleys but generally are adjacent to them. The river terraces are 
found along the valley sides, and only occasionally are they extensive enough to 
be distinguished in soil mapping from the eroded areas forming the valley walls. 

These fluvial deposits are rapidly drained, medium to coarse loamy sands 
and gravelly loamy sands. The gravelly deposits characteristically contain a 
moderately to strongly developed duric horizon. 

The lowlands bordering the rivers, streams, and deltas at the river mouths 
are built largely from gravel and sand although minor portions have a surface 
veneer of loamy, silty or clayey alluvium or of swampy organic material. In 
winter and spring, many of the floodplains and deltas are subject to flooding, 
but in summer, when the water table commonly drops a few metres, the coarse 
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textured alluvial soils are exceedingly dry and the finer textured soils (which 
commonly rest upon a coarse permeable substratum) are drier than would be expected 
from their texture. 

The criteria for the separation of soils on fluvial deposits are based pri
marily on differences in texture, drainage, and soil genesis. 

Soils on Morainal Deposits 

The morainal deposits of the last glaciation are the most widespread mat
erial on the lowlands and in the lower valley regions. The rolling to hilly 
upper surface controls the topography of most of the lowland, even where the till 
is covered by marine deposits. The till of the region is bouldery, compact, and 
very hard. Deep excavations in this material show a pale gray dry till immedi
ately below the solum that commonly breaks into horizontal plates. Moist till 
at greater depths is darker gray and somewhat softer but nonetheless will hold a 
vertical surface in excavations. The till is of stony sandy loam texture through
out most of the lowlands, but stony loam and stony clay loam tills are encountered 
occasionally around Courtenay, near Nanaimo and in the Alberni Valley. The loamy 
to clayey tills contain materials derived from shale or volcanic rocks whereas 
intrusive and sandstone bedrock and large deposits of interglacial sands are 
sources for the extensive deposits of sandy tills. 

Strong pan formations (duric horizon) are evident in most morainal deposits, 
in particular on the medium to coarse textured materials. The compact till 
forming the substratum of these soils effectively prevents water from moving 
downward, so that soils in low places are subject to flooding during the winter 
and those on higher ground are not as dry in summer as would be expected from 
their texture. These unmodified till deposits are found only outside the areas 
of postglacial marine submergence; that is above an elevation of 15 m along the 
west coast of the island, 90 m at Alberni and Victoria, 90 to 120 m between 
Victoria and Nanaimo, and 120 to 185 m between Nanaimo and Campbell River. Below 
these elevations till forms the substratum of the soils over wide areas but the 
solum itself is developed on marine modified morainal materials. Some of these 
marine deposits differ little from the unmodified till but many are distinctly 
finer or coarser in texture. In a few places above the limit of marine submer
gence the till surface has been washed by streams or covered by glaciofluvial 
or fluvial gravel. 

The soils mapped on morainal deposits have been separated on the basis of 
broad textural grouping (coarse, medium and fine) which roughly correlate with 
bedrock type. 

Soils on Organic Deposits 

Organic deposits are found in low lying pockets where drainage was impeded 
after the retreat of the glaciers, for example in shallow arms of the sea iso
lated by a rising coastline (isostatic rebound). Many of the organic areas 
surrounding small lakes originated by the continuous encroachment of vegetation 
around the margins of what were once much larger lakes. Peat types vary greatly 
in physical and chemical properties because they are produced by a nlli~ber of 
aquatic or water tolerant plants. These differences are reflected in the classi
fication. 



Table 3. Relationship of Dominant Soil Development to Parent Material and Biogeoclimatic Zone. 

Biogeoclimatic Zone Soil 

Great Group 

Coastal Douglas Fir Brunisolic 

Podzolic 

Gleysolic 

Organic 

Coastal ~~estern Podzolic 
Hemlock 

Gleysolic 

Regosolic 

Organic 

Subalpine Mountain Podzolic 
Hemlock 

Regosolic 

Organic 

Subgroup 

Sombric Brunisols 

Oystric Brunisols 

Humo-Ferric Podzol 

Humic Gleysol 
Luvic Gleysol 

Humisol 

Humo-Ferric Podzol 
Ferro-Humic Podzol 

Humic Gleysol 

Regosol 

Mesisol 
Folisol 

Ferro-Humic Podzol 

Regosol 

r~es i sol 

Parent Material 

Colluvium, Fluvial, Morainal 
Marine 

Colluvium, Fluvial, Morainal 

Colluvium, Fluvial. Morainal 

Fluvial, Marine 

Organic 

Colluvium, Marine 
Sandy Fluvial, Morainal 
Fluvial 

Marine, Fluvial 

Marine, Fluvial 

Organic 

Colluvium, Fluvial, Morainal 

Colluvium 

Organic 

I--' 
'-J 
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Another type of organic soil, the Folisol, is typified by thick layers of 
leaf litter, twigs, branches or mosses (LFH), overlying rock or fragmental 
material. Folisols occur most frequently in the Wet Coastal Western Hemlock 
subzone and the Subalpine Mountain Hemlock zone. 

Soils on Marine Deposits 

Many soils of the coastal lowlands are developed on materials that have been 
deposited in the sea or modified by the sea. These marine materials are predom
inantly fine textured but marine sands and gravels are also widespread. They 
form a "veneer" or "mantle" .3 to 1.5 m thick on hills or slopes and 1.5 to 9 m 
thick on the coastal plain. In most general terms this marine mantle has been 
formed by the washing action of waves upon the surface materials of slopes and 
hilltops and consists of fine materials containing a few stones on low ground and 
coarser materials containing many stones on sloping ground. In a few places there 
are more distinctive and commonly thicker marine deposits such as gravelly shore
line spits, bars, or terraces, and silty to clayey tidal flats. 

The soils on marine deposits are most varied in texture (ranging from clay 
to stony sand) where the former shorelines were underlain by sandy till and were 
exposed to sizeable waves. These conditions apply to the greater part of the 
eastern coastal lowland. More uniform (more clayey and less sandy) soils are 
found where the till is of finer texture (loam to clay loam), where waves were 
smaller (e.g. in landlocked basins such as Alberni valley), and where rivers 
poured muddy water into the sea. 

So i l Formation 

The interaction of the soil forming factors as observed in the Vancouver 
Island and Gulf Islands area has resulted in many different kinds of soil. For 
example, the Cool Summer Mediterranean climate (Csb Figure 4) prevailing in the 
south, with its high moisture deficiency and low rainfall, has encouraged grass
oak vegetation and the resulting soils are high in organic matter, and moderate 
in reaction and base saturation. In the central part of this area the climate 
is transitional with higher rainfall and lower moisture deficiency. The vegeta
tion is primarily coniferous but does include the oak-grass association. Here 
the soils are more leached, soil reaction and base saturation lower and soil 
colours brighter. In the northern part of the area under a Maritime climate 
(Cfb Figure 4) characterized by high rainfall and low moisture deficiency, the 
soils are brightly coloured, strongly leached, and have a strongly acid reaction 
and low base saturation. Here Podzols and peat deposits are more common. On 
the west coast, notably in the Alberni Basin also under a Maritime climate, the 
soils are strongly leached, very brightly coloured, and contain many concretions. 
On the outer west coast where a cool wet climate prevails, the soils are very 
strongly leached, have brightly coloured high organic B horizons, strongly acid 
reaction and low base saturation. Soils of the higher elevations (Dfc & Dfb 
Figure 4) within the Subalpine Mountain Hemlock zone again show many of the same 
characteristics as the soils from the outer west coast area. 

The main features of Vancouver Island soils are: 

1) high degree of podzolisation 
2) high degree of subsoil pan formation 
3) thick organic litter horizons 
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Land Use 

The land on Vancouver Island is either under Crown reserve or privately 
owned. With the exception of the Gulf Islands and the Saanich Peninsula-Sooke 
area, the eastern side of the Island from Campbell River south lies within the 
Esquimalt and Nanaimo Railway Co. Land Grant, which was transferred to the 
Federal Government in 1883 and subsequently alienated to the railway company. 
Practically all of the remainder is under forest reserve. 

Agriculture settlement took place in the late 1850's beginning in the Victoria 
area and moving northward. Early logging activity and coal mining provided the 
main economic interest on Vancouver Island. The first pulp mill began operation 
at Port Alice in 1918. The recent growth in the pulp and paper industry is part 
of a trend toward integration and wider utilization in forestry, the major factor 
in the economic stability of the area. The recent growth in tourism has become 
a very significant factor in the economy. 

Forestry 

Virtually the whole of Vancouver Island was covered by mature coniferous 
forests. Logging operations over the past 100 years have removed much of the 
mature forest from the readily accessible areas and the majority of these now 
support second-growth stands. The land is managed by large forest companies and 
the provincial government. The villages, towns, and cities are very dependent on 
this forest resource. 

Mining 

Present day mining activity is restricted to a few large operations such as 
the mine on Buttle Lake. Future expansions and possibly new discoveries will 
place some demands on the land resource, particularly in terms of avoiding water 
pollution. 

Agriculture 

Even though the climate of Vancouver Island is well suited to a variety of 
agricultural enterprises, the generally rugged topography and limited area of 
arable land have restricted the agricultural industry. Most of the best agricul
tural land is now under cultivation; however, there are possibilities for expan
sion to lands which are considered arable but are at present not cultivated. 

Recreation 

Recreational land use is primarily concentrated along the ocean shorelines, 
inland lakes, and rivers. Non-intensive recreational use for camping, hiking, 
hunting, and skiing occurs in the inland moutainous region. 

Urban 

The urban areas of Vancouver Island are continuing to expand at a relatively 
fast rate. This has and will continue to exert pressure on the land for develop
ment. Along with more urban development will come the need for more water, and 
power etc. This in turn will require a change of land use so that these needs 
can be met for the urban population. 
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The Canada Land Inventory 

For several decades the Soil Survey organizations of Canada have been clas
sifying and mapping soils according to their inherent characteristics and quali
ties as natural bodies. The soil surveys have resulted in published maps and 
reports which are the source of much fundamental information on the soils of 
Canada. Similarly, federal and provincial Departments of Forestry, Parks and 
Recreation, and Wildlife have been carrying out studies relating land capability 
to productivity. These studies have provided the essential background data 
necessary for subjective interpretations to assess the capability of land for 
various uses. 

In October 1963, the Government of Canada officially approved undertaking a 
comprehensive national land resource inventory. The Canada Land Inventory (CLI) 
(The Canada Land Inventory 1970) has, accordingly, been planned and implemented 
co-operatively by~the federal government and the provincial governments. Each 
province is reimbursed by the federal government for all additional direct oper
ational and staff costs incurred in the conduct of the project. 

The CLI was designed to provide a basis for resource and land use planning 
rather than for management. The information gathered is of a reconnaissance 
nature, providing information essential to land development planning at the muni
cipal, provincial, and federal levels of government. It does not provide the 
detailed information required for management of individual parcels of land, nor 
for land planning in small watersheds, local government units, etc. The CLI, 
which uses a computer mapping technique, will facilitate more detailed future 
studies as more detailed land capability information becomes available and as 
socio-economic factors change. 

A vast amount of information on Canada's land resources is being gathered, 
stored, analyzed and published in a way that permits the inventory to be a valu
able working tool for rural development planning across Canada. Lands are 
classified according to: 

their physical capability for use in agriculture, forestry, recreation, 
and wildlife; 

- their present use. 

Specific CLI guidelines are defined for each sector of the inventory. 

Agricultural capability 

The soil capability classification for agricultural purposes (Runka, 1973) 
is one of a number of interpretive groupings that may be made from soil survey 
data. In the CLI classification system, land is grouped into seven classes ac
cording to its potentialities and limitations for agricultural use depending upon 
inherent soils and climate characteristics. CLI Agricultural Capability ratings 
show ranges of crops that can be commercially grown with success. Classes 1 to 
4 are considered arable for a decreasing range of crops. Class 5 lands are 
suitable for forage production; Class 6 lands are natural rangelands suitable for 
grazing use. Class 7 lands are considered incapable of use for arable culture 
or permanent pasture. 

All of the above classes have been mapped on Vancouver Island. The amount 
of high quality (Classes 1-3) land is low, being restricted to the alluvial, 
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organic, and marine soils. Marginal soils (Classes 4-5) are much more 
prevalent mainly due to the coarse stony materials which are so common in the 
area. Most of the shallow, rocky, and steep mountainous areas are class 7. 
The coarse textured sandy soils in the unimproved state are extremely dry, 
and are only marginally suitable for farming. When these soils are irrigated, 
and fertilized, they may become productive. 

The main farm types are specialty livestock (dairying or poultry raising), 
speciality crop (small fruits, vegetables, bulbs, greenhouse crops, holly etc.), 
or general, with a mixture of crops and livestock. The main farming areas 
are the Saanich Peninsula, Duncan, and areas around Courtenay. Part-time 
farms are popular, particularly near the urban centres. 

The Agricultural Land Reserves of British Columbia 

Less than 5% of the land area of B.C. has the capability for agricultural 
use. It was this scarcity of agricultural land and the increasing 
expansion of urban uses onto some of the best agricultural land that led to 
provincial legislation designed to preserve agricultural land in B.C. for 
food production. 

The Land Commission Act, passed in spring 1973, established a five member, 
independent, quasi-judicial Commission to set up and administer agricultural 
zoning throughout the province. The agricultural zone - commonly referred to 
as the Agricultural Land Reserve (A.L.R.) was dra~m on biophysical paramaters 
and is intended to protect the land from irreversible uses in the long term. 

As its technical base for the A.L.R. 's, the Land Commission adopted the 
Canada Land Inventory classification system. In general, all Class 1 to 4 
lands not already urbanized or irreversibly alienated in some manner, as well 
as some key forage and grazing lands were included within the Agricultural 
Land Reserve. Maps are produced at a scale of 1:50,000, with constituent maps 
at larger scales available around most of the main cities and towns. For 
administrative purposes, natural boundaries were converted to straight line 
legal boundaries where feasible. 

Within the Agricultural Land Reserve, no subdivision or non-farm use is 
allowed without application to the Agricultural Land Commission. There is also 
provision under the Act for application for exclusion of land from, and inclusion 
of land into the Agricultural Land Reserve. 

As well as preserving agricultural land through p~ovincial zoning, the 
Commission also works to create a positive atmosphere for agriculture in B.C. 
through encouragement and protection of the farming community. This is based 
on the premise that in the long-run, preservation of agricultural land means 
preservation of the expertise of the farmer and the agricultural infrastructure 
as r,vell. 

Recreation Capability 

The objectives of the recreation land classification (Canada Land Inventory 
1970) are to provide a reliable estimate of the quality, quantity, type and 
distribution of outdoor recreation resources, and to supply basic information 
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necessary for the formulation of policy and plans by the levels of government 
involved. 

The basis of the classification is the quantity of recreation-land-use 
which may be generated and sustained per unit area of land per year, under 
perfect market conditions. A high class unit, therefore, has a high index 
of attraction in terms of popular preference and a "use tolerance" which 
permits intensive use without undue degradation of the resource. Perfect market 
conditions implies uniform ranking regardless of present access or location. 

The recreation capability information is being used for the identification 
of potential park and recreation areas ranging from intensive day-use sites 
for urban populations to national parks. The information is also useful for 
preliminary zoning for various recreation uses within large parks, for designation 
of lakeshore cottage lots, and for reservation of water frontage for public 
use. 

High quality beaches occur on both the west and east coasts of Vancouver 
Island. The east coast beaches in particular receive heavy recreational use. 
Oyster gathering, clam digging, picnicking, fishing, cottaging, camping, 
and swimming are all popular activities in season. Inland, many of the 
Island's lakes, rivers, and streams provide for excellent fishing and camping. 
The mountains on the Island are very attractive, being endowed with alpine 
meadows, scenic tarns, waterfalls, and small lakes. Opportunities for alpine 
activities, nature interpretation, wilderness experience, skiing, and hiking 
are all outstanding. The Gulf Islands are situated close to the sea, have 
a mild climate, and high scenic value making them one of the most desirable 
places for recreational living. The waters surrounding these islands are 
ideal for small boat cruising. The lowland regions of the Island have 
opportunities for extensive activities such as trail riding, hiking, camping, 
hunting, and nature interpretation. 

Wildlife Capability 

The objectives of the land classification for wildlife (Canada Land 
Inventory 1970) are to provide a basis for the planning, orderly development, 
and management of wildlife. An adequate understanding of wildlife relationships 
to the land and other uses was required. The wildlife classification system 
was designed for that purpose. Although the system recognized only two 
general groups, Ungulates and Waterfowl, it was developed in full realization 
that many other kinds of wildlife are important. These two groups were 
selected because of their broad appeal to the public and their wide national 
distribution. 

The land capability classification developed for wildlife reflects the 
physical characteristics of land unit, climate, vegetation and other factors 
which influence wildlife. 

Climate appears to be the most significant limitation for ungulates. 
Snow is a major factor and forces most ungulates to retreat to below the 
760 m level each winter. 

On Vancouver Island blacktail deer, Roosevelt elk and black bear are 
the main big-game species. The blacktail deer are most abundant in the 
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patch-logged habitat along the east slope and in the central valleys, parti
cularly where river valleys at low elevation provide winter range. Elk 
herds are small and occur in scattered groups in watersheds containing alluvial 
floodplains or meadows dominated by deciduous shrubs and grasses. Black bears 
are numerous and widely distributed. Cougars and timber wolves are common 
but are rarely seen. 

With the exception of the east coast lowland, and the Tofino Inlet on the 
west coast, which are heavily used by waterfowl, Vancouver Island has a low 
capability for waterfowl production. The general lack of wetland terrain is 
the main limitation. Good flights of Canada geese migrate down the west 
coast and feed in the tidal lagoons and mud flats. On the east coast, large 
numbers of black brant migrate north in the spring. 
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DAY 1: VANCOUVER. Assemble for the tour. 

DAY 2: VANCOUVER TO VICTORIA 

LEAVE VANCOUVER (Figure 8) and cross the Burrard Peninsula as the bus 
proceeds from the city core to the suburban areas south of the city. 

FRASER RIVER. The route descends the south slope of the peninsula onto 
the delta of the Fraser River crossing the North Arm of the Fraser River via 
the Oak Street Bridge. 

THE FRASER RIVER DELTA. The delta of the Fraser River is in the process of 
formation, and its upstream limit is where the first distributary is given off 
at New Westminster, 30 km east of the Strait of Georgia. This delta is mostly 
below the level of extreme high tide and is dyked to prevent flooding. 

Present and raised marine deltas rise in a series of terraces from Burrard 
Inlet north to elevations of about 300m. 

Studies have shown that the area was subject to at least three major glaci
ations. The unconsolidated materials of the Pleistocene and Recent epochs vary 
in thickness from a few metres in parts of downtown Vancouver to a maximum of 70 
m in the Boundary Bay area. 

14 km LULU ISLAND. The tour crosses Lulu Island on the freeway (Hwy. 99), pass
ing through the municipalities of Richmond and Delta which are a mosaic 

of private residences, fertile Class 1 agricultural soils, and peatlands. 

24 km MASSEY TUNNEL. Road traffic is carried below the main river in the Massey 
Tunnel, an ingenious engineering feat that allows ocean going freighters 

to pass over the tunnel en route to the upstream Port of New Westminster. The. 
highway emerges from the tunnel in the mainland municipality of Delta. 

Since 1956 the populations of Richmond and Delta have increased 3 and 7 
fold respectively. With this influx, the use of the land for agriculture de
creased greatly. With the incorporation of the Agricultural Land Reserve Act in 
1973 further alienations of these highly productive lands from Agriculture was 
prevented. 

The Fraser Valley is the principal producing area in British Columbia of 
vegetable crops, berries, and special horticultural crops such as mushrooms, 
ornamentals, greenhouse, and nursery crops. It is also the best vegetable grow
ing area of any size, west of Ontario. The large urban areas associated with 
the farmlands provide a ready market for much of this produce. 

The weather conditions in the Fraser Valley provide a long frost free season 
of 178 to 214 days. Heavy rainfall in the spring and fall often causes flooding 
of the rich lowland soils, making it necessary to install /drainage systems. Ir
rigation is usually required during the summer months of June, July, and August 
for crops such as lettuce, celery, carrots, onions, raspberries and cranberries. 

39 km TSAWWASSEN. The tour branches off to follow Hwy. 17 to the mainland ferry 
terminus at Tsa\'/Wassen. On nearing the terminal area, one may observe 

the isolated upland of Point Roberts lying above the floodplain, immediately south 
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of the highway. Here the International Boundary between Canada and the United 
States cuts off a small segment of the U.S.A. along the 49th parallel. This 
land has been fully developed for housing and recreation. 

The long man-made causeway to the ferry terminal is paralleled to the north 
by the Roberts Bank coal loading dock. Coal is carried by unit trains from 
southeastern B.C. for loading on ocean going carriers. 

The ferry service has been operated by the B.C. Government since 1960. In 
addition to this run, ferries provide service between other points on Vancouver 
Island and the mainland, between islands in the Strait of Georgia, and connect 
to the State of Washington, U.S.A. from southern Vancouver Island. 

44 km THE FERRY ROUTE across the straits of Georgia and through the Gulf Islands 
may be traced on large scale hydrographic charts displayed on the ferry. 

In these waters a great variety of water traffic ranging from commercial freighters 
and fishing craft to recreational boats can be observed. 

The ferry enters the archipelago of the Gulf Islands through Active Pass 
which separates Galiano Island on the north from Mayne Island on the south. 

In general the islands observed en route from the mainland to Vancouver Is
land are low-lying and irregularly shaped. They are formed from eroded beds of 
tilted sandstone and shale. In profile, the strongly dipping, more resistant 
sandstone beds stand out as the higher rocky ridges and low mountains. The inter
vening shales have, in many cases, been eroded out to near sea level. During 
glaciation the islands were scoured by glacial ice and depressed relative to the 
sea by as much as 200m. Clays and silts were deposited in the valleys and 
troughs under the sea during and following the advance and retreat of the ice 
sheet. The present day agricultural soils are derived mainly from these marine 
sediments. 

The ferry leaves Active Pass on a heading almost due south passing between 
Prevost and North Pender islands. 

Saltspring Island, lying northwest of the route, is the largest and most 
rugged of the Gulf Islands. The uplands which rise to an elevation of over 700 
m a.s. 1. on Bruce Peak, are composed primarily of sandstone but significant amounts 
of volcanic and igneous rocks occur. The highlands are covered with morainal 
materials (till) and colluvium that are generally shallow over bedrock. 

Soils of the Gulf Islands have developed under a Mediterranean-like climate 
of long, warm summers and cool, mild winters. The climate is characterized by 
about 725 mm annual rainfall, a frost free period exceeding 150 days, and 3,000 
to 3,500 growing degree days above 5.6°C. A drought oeriod of 4 to 5 weeks dur
ation is common each summer. The dominant soils of the islands are classified 
in the Dystric Brunisol Great Group. 

0.0 km SWARTZ BAY. The bus leaves the Swartz Bay ferry terminal on Vancouver 
Island and proceeds south (Figure 9) on highway 17 across an area of 

soils developed on marine deposits. The whole of the Saanich Peninsula consists 
essentially of knobs of rock protruding through a complex of late Quaternary 
unconsolidated sediments. Glaciomarine clays (Victoria Clay) mantle the land
scape to over 30m a.s.l., and exceed 24m in thickness in some of the broader 
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valley bottoms. Beyond the limits of the clays and underlying them is a sequence 
consisting of Vashon Till, Saanichton Gravel, Quadra Sands, and basal organic-rich 
sediments and stony marine clay (Table l ). Exposures along the coast reveal 
that these deposits in some parts of the peninsula overlie Dashwood Drift and 
older sediments (the latter probably formed during the Puyallup Interglaciation). 

Glacial erosion during the Fraser Glaciation moulded the underlying sedi
ments into a series of broad approximately north-south trending ridges and de
pressions. It is on the ridges that many of the large gravel pits on the 
peninsula are located, since Vashon Till on them forms only a thin mantle over
lying Saanichton Gravel and Quadra Sand. 

8 km Site l. Orthic Humic Gleysol 

Soil Profile: Orthic Humic Gleysol developed on medium textured marine veneer 
overlying fine textured marine deposits. 

Location: Alongside the climatic recording installation (Figure 14) on the 
Agriculture Canada Sidney Research Station (48°37'N l23°25'W). 

Landform, Topography, Drainage: The Research Station is situated near the tip 
of the Saanich peninsula that lies within the eastern coastal 

lowland of Vancouver Island (Figure 9). Here the basement rocks are mainly 
igneous intrusives that have cracked and eroded giving a pronounced rectilinear 
pattern to the topography. 

The lowland was overridden by ice during the Pleistocene and the 
already low relief was further reduced by the deposition of a thick mantle of 
glacial and glaciofluvial materials. The subsidence by ice of much of the low
land later permitted deposition of marine materials. 

These marine materials may be stony, gravelly, sandy, loamy, or 
clayey in texture depending on topographic position. Moderately coarse and 
very coarse deposits .3 to 1.5 m thick occur over till and sometimes marine 
clay on hills and upper slopes. Medium and fine textured deposits, 1.5 to 9 m 
thick occur on the low depressional areas underlain by glaciomarine clay. 

The medium and fine textured soils over marine clay that occur on 
very gentle slopes and depressions are usually mottled and gleyed. This reflects 
imperfect or poor drainage due to the impermeable clayey marine deposits and the 
presence of a high water table from late fall to late spring. 

Climate: Saanichton receives 825 mm of precipitation annually of which 75 
percent falls between October lst and March 31st. 

Cyclonic storms or low pressure systems originating in the vlcln
ity of the Aleutian Islands bring driving rains and southeasterly winds with 
increasing frequency after the middle of September. These storms diminish in 
strength and number after the end of April. Snow occasionally falls but the total 
amount aven.ges less than 370 mm. 

In the summer months an intense high pressure system usually covers 
the North Pacific Ocean and cyclonic storms are displaced to the north. Strong 
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northwesterly winds blow along the coast but very little rain is derived from 
them. At this time of year Victoria receives less rain than any other Canadian 
city. Conditions approach those of Cool Summer Mediterranean (Koppen) environ
ments. 

Temperature extremes are rare, seldom dropping below -12oc in 
winter or exceeding 32oc in summer. The coldest month is January with a mean 
temperature of 3°C and the warmest month is August with a mean temperature of 
1soc. 

Spring comes early to the Saanich peninsula. 
daffodils are always ready for picking and marketing by late 
violent interplay of cold and warm spells which dominate the 
spring months in the rest of southern Canada. 

Flowers such as 
March. There is no 
climate of the 

Vegetation: The vegetation of the area (Appendix C) is classified as the Coastal 
Douglas Fir biogeoclimatic zone since Coast Douglas Fir is the 

dominant tree species. 

At this site the soil is poorly drained. The native vegetation 
consists of Coast Douglas Fir, Bigleaf Maple, willows and Western Red Cedar. 
Regrowth after logging and fire is initially Red Alder. The understory is mainly 
Sword Fern and Salmonberry. 

Soil: The soil at the Saanich site (see Appendix A site 1 for descrip-
tion) is classified as anOrthic Humic Gleysol. Although the 

soil has developed on loamy morainal deposits over marine silt and clay, the 
boundary between the deposits is vague. 

Where the soil is undisturbed it has a very dark grayish brown 
loam Ah horizon 15 to 22 em thick and moderately high in organic matter. The re
action is slightly acid. 

The cultivated soil has a 34 to 50 em thick Ap horizon that has 
a slightly higher chroma then the undisturbed Ah horizon. 

The horizon below the Ah is pale brown, low in organic matter, and 
lower in clay content than the horizon above or below. Prominent mottles occur 
in this horizon. 

The B horizon shows an increase in clay content but only weak 
movement of clay is indicated by the presence of very thin argillans on the peds. 
The texture is silty clay loam. The structure is coarse prismatic breaking to 
strong medium to coarse angular blocky. The olive to olive gray peds have 
common, medium, distinct mottles. 

The C horizon is bedded silt loam gleyed with common, fine, pro
minent mottles. The structure is moderate, medium, pseudoblocky. 

Cobbles and pebbles occur scattered throughout the profile. The 
soil reaction increases from slightly acid in the surface horizons to neutral 
in the parent material. Only a few fine roots are present in the soil at a depth 
of 75 em. 
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Following the presentation and discussion of the soil profile, lunch will 
be served on the Station. During the luncheon, a representative of the Sidney 
Research Station will provide a general review of the history of this station 
and the research program presently in progress. 

8.7 km DEPART RESEARCH STATION and proceed through the Saanich Peninsula. 

THE SAANICH PENINSULA. The Saanich Peninsula is approximately 32 km long and 
8 km wide with nearly 8,000 ha of farm land. The temperature ranges from -15.6°C 
to 350C for a mean of l0°C with a mean annual precipitation of 650 mm. From 
April to October mean precipitation is 220 mm. Today agricultural enterprises 
include dairy, beef, sheep, fur, swine, honey, eggs, poultry, vegetables, pota
toes, small fruits, bulbs, greenhouse flowers, tomatoes, cucumbers, mushrooms, 
holly, seeds, and nursery plants. 

James Douglas started colonization in 1843. By 1847, 120 ha were under 
cultivation in the Victoria area, or Fort Camosun as it was then known. 

Berry crops which occupied approximately 400 ha in the 1940's have dropped 
to about 50 ha at present. Bulb growing, an important crop until the late 1950's, 
is almost nonexistent. The production of cut flowers remains at a fairly high 
level, but in the hands of one producer. Vegetables have increased in volume 
although there are now fewer growers and production is concentrated mainly on 
peat soil that is not suitable for subdivision. 

Grain production was quite extensive until the late 1940's. It is now al
most nonexistent, being replaced by forage and silage corn. 

Dairying has changed from a large number of herds and many raw-milk venders 
to about 12 large producers, with only one raw-milk vendor. However, volume is 
increased. 

11.3 km SAANICHTON. This old agricultural community is now undergoing extensive 
growth as a result of urban growth in the Greater Victoria Area. Many 

areas on the peninsula that were once highly productive agricultural lands were 
converted to housing developments. As a result of legislation to preserve agri
cultural land in B.C. this development has become more controlled and planned. 
The installation of a sewage collection corridor in 1975 has also helped to 
direct the zone of urban development. Prior to this, all developments relied 
on septic tank disposal systems, thus, a large land base was required for each 
housing unit. 

12 km SEED ORCHARD. South of this community is an extensive seed orchard. The 
climate of the Peninsula has been found to enhance tree cone production 

and is thus ideal for tree seed production. Several major forest companies are 
now _dev€loping seed orchards in the area. 

FRUIT FARMS. En route we pass several small fruit farms. Strawberries and 
loganberries are the main crops in this area of till soils. The Saanich Penin
sula is the only area in Canada where loganberries can be successfully grown. 

17.7 km STOP 2. 
describe 

tour of the dairy 
profile. 

SITE 2. STANHOPE FARM. Mr. Rendel the owner-operator will 
the history and management of this dairy farm. Following the 
farm we will move down the slope to examine a Terrie Humisol 
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Site 2. Terrie Humisol 

Soil Profile: Terrie Humisol on marine deposits. 

Location: 48o33'N 123°24'W near the junction of Tanner Road and the Sidney 
Highway (Figure 9). 

Landform, Topography, Drainage: The area is part of the eastern coastal low-
lands of Vancouver Island. In the immediate area glaciomarine 

clays mantle the complex of late Quaternary unconsolidated sediments of Vashon 
Till, Saanichton Gravel, Quadra Sands and basal organic-rich sediments and stony 
marine clay. The material was deposited and with subsequent rebound formed the 
present landform, which here is less than 25 m above sea level. The material 
is fine textured silty clay loam to clay loam on level topography. The impeded 
drainage and flat topography (Figure 15) have created an environment that is 
water saturated for several months of the year and consequently organic deposits 
that range from 40-150 em in depth have developed. 

Climate: The area is typical of the southwestern coast where moist win-
ters are followed by dry summers. By Koppen this is classified 

as Cool Summer Mediterranean. The average annual precipitation is 656 mm with a 
mean annual temperature of 10°C. Most of the rainfall occurs between October 
and April inclusive with a severe moisture deficiency in June, July and August. 

Vegetation: Although within the Dry Coastal Douglas Fir 
vegetation (Appendix C) on this site is not 

zone but includes willows, Red Alder, sedges and grasses. 
state it grows forage grasses and legumes. 

subzone, the natural 
typical of that sub
In the present drained 

Soil: The soil (Site 2 Appendix A) consists of a surface organic depo-
sit of 44 em overlying a calcareous marine sediment of silty clay 

loam texture. Because of the level and depressional topography and the impeded 
drainage, the profile is mottled. The surface organic layer can be divided into 
two horizons. The upper horizon, 22 em thick, is the plow layer (Ohp) in this 
humified organic material. The lower horizon also 22 em thick and relatively 
unmodified by man's activity, is an Oh horizon. Below this is a IIC horizon of 
gravelly silty clay loam material displaying a highly mottled color with massive 
structure. A Ck horizon is present at 19 em. This horizon extends to a depth 
of 59 em below which is a weakly calcareous massive silty clay. 

17.7 km LEAVE DAIRY FARM. The bus leaves the dairy farm and proceeds through 
an area of shallow Organic and Gleysolic soils intensively used for 

vegetable production, and in particular potatoes. In 1965, in this area, the 
golden nematode (Heterodera rostachiensis) vvas found. This pest nearly destroyed 
the potato industry in this area. Of the 440 ha of potatoes on Vancouver Island 
roughly one-third are produced on the Saanich Peninsula. 

22 km GREENHOUSE OPERATION. This is typical of many on the Island. Greenhouses 
are primarily used for tomato and cucumber production in a hydroponic 

system perfected at the Sidney Research Station. Fields of iris, tulips and 
daffodils are common in this area. The largest daffodil producer (cut flower 
market) in Canada farms here. 
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Fig 10. DAY 3 SITE AND STOP LOCATION MAP 
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25 km SAANICHTON GRAVEL. A large gravel deposit is visible on the right. 
There is a great deal of controversy as to whether areas underlain by 

this material should be retained for future use and thus restrict housing 
development. 

BLENKINSOP VALLEY. Below 50 m elevation, slopes are covered with marine deposits. 
Above 50 m a.s. l. however, soils developed on glacial till dominate. The large 
hill is called Mount Douglas and is named after Sir James Douglas who established 
the first settlement in the area for the Hudson's Bay Company. 

35 km GARRY OAK STANDS. Some of the best examples of pure oak stands in British 
Columbia. They are generally found growing on the shallow soils and rocky 

ridges that are warm and dry. 

35.5 km STOP 3. MOUNT TOLMIE is the most accessible viewpoint in the Victoria 
area. One may observe the San Juan Islands to the east across the 

International Boundary, and due south of Juan de Fuca Strait the Olympic Moun
tains in the State of Washington. Mount Tolmie provides an excellent panorama 
of the Greater Victoria area and southern Vancouver Island. 

From the lookout the tour proceeds via the scenic route along the shoreline 
and through residential areas to the hotels (Figure 16). After registering and 
a short break the buses depart for the Butchart Garden (Figure 9) for supper 
and an evening of sightseeing. 

DAY 3: VICTORIA TO DUNCAN AND RETURN 

0 km PORTAGE INLET. The bus leaves the hotel and proceeds north to the Island 
Highway (Figure 10). Shortly after joining the Island Highway the tour 

passes Portage Inlet on the left. 

3.0 km HIGHLANDS. The tour begins passing through an area known as the High-
lands. A controversy over land development has developed in this area. 

Although there are problems associated with development on shallow soils, this 
type of area has potential for urban development and could remove the pressure 
from agricultural land. In conflict with this are the present residents of the 
area who wish to maintain the scenic rural atmosphere. 

Coast Douglas Fir, Bigleaf Maple and Pacific Madrone are common to the 
area. 

11.3 km GOLDSTREAM CREEK is an important salmon spawning stream. The water 
level of this stream is controlled by the Greater Victoria Water Board 

to ensure adequate supplies during the salmon run in late October and early 
November. This stream is used as a display area of the salmon run for school 
children in the Victoria area. Associated with the stream is Goldstream Park. 

14 km SAANICH INLET. Shortly after passing through Goldstream Park there is 
a view of Finlayson Arm of Saanich Inlet, the only fiord on the east coast 

of Vancouver Island. This section of highway is known as the Malahat. The 
summit has an elevation of 352m a.s.l. The soils here are shallow with lithic 
subgroups very common. 
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27 km STOP 1. MALAHAT LOOKOUT. The first stop for the day is at the Malahat 
Lookout with a view of the Saanich Peninsula, the Gulf Islands, and the 

Mainland. Geological data on the Islands were presented in the Vancouver to 
Swartz Bay ferry trip, described earlier in this report. After leaving the 
lookout the tour proceeds north on Highway 17. The soils are developed primarily 
on tills and shallow colluvial veneer overlying bedrock, with some deeper 
marine deposits in the low areas. 

33.6 km SHAWNIGAN CREEK. The tour leaves the Island Highway (Highway 17) and 
proceeds west, crossing Shawnigan Creek and passing through an area 

of small noncommercial farms located at the southern limit of the agricultural 
land in this section of the island. 

40.9 km SHAWNIGAN LAKE is a community supported by forestry and tourism. 
Shawnigan Lake is one of the few lakes in B.C. where the shoreline has 

been totally occupied by privately owned summer cottages thus preventing public 
access. 

42 km SHAWNIGAN LAKE BOYS SCHOOL is visible on the ridge. Schools in B.C. are 
generally supported by public funds, however, there are a few private fee 

paying schools such as Shawnigan Lake Boys School in the province. 

47 km JUNCTION. Proceeding west from Shawnigan Lake, the tour comes to the 
junction of private and public roads. Most logging companies build their 

own roads and have special use rights of these roads, although the general public 
is allowed to travel on these roads within certain restrictions. 

50 km STOP 2. FOREST RESEARCH INSTALLATION. The bus stops here where the transfer 
to small vehicles will be made for the trip to the Forest Research 

Installation to view a Durie Dystric Bruni sol. 

SHAWNIGAN LAKE FOREST EXPERIMENT PLOTS 

The Shawnigan Lake Forest Experiment plots were established in the winter 
of 1970-71 and designed to study in detail the effect of two important forest 
management techniques, thinning (Fig. 17) and fertilization, on forest productivity. 
The basic design is a 3x3 factorial to cover 3 levels of fertilization (0, 224, 
and 448 KgN/ha as urea) and 3 levels of thinning (none, intermediate, and heavy). 
These were duplicated in each of 1971 and 1972. The objective is to achieve a 
better understanding of tree growth processes and to develop effective and 
environmentally acceptable thinning and fertilization practices designed to 
increase wood yields. This will be achieved by taking an integrated multidisciplinary 
approach to the problem. Within the experiment, tree physiologists, soil 
scientists, silviculturists and mensurationists will evaluate the impact of the 
management treatments on different components of the ecosystem. This will be done 
to develop a detailed scientific explanation on how and why the trees respond 
to the treatments. 

Site 3. Durie Dystric Brunisol 

Soil Profile: Durie Dystric Brunisol on till. Shawnigan Lake Forest 
Experiment Plots (Figure 10). 

Location: 
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Landform, Topography, Drainage: The dominant landform is till overlying bedrock 
to varying depths. This glacial deposit is generally composed 

of two layers of similar composition. The lower layer, a mixture of sand and 
rock resulting from abrasion and crushing under the weight of the advancing 
glacier, was deposited under the ice. The weight and shifting of the ice mass 
compressed it into a material of very high density that is almost impermeable 
to moisture. This results in extensive downslo~e flow of water from seepage 
along the surface of this compacted till. As the glacier retreated, the loose 
material lying within and upon the ice was deposited over the terrain to a fairly 
uniform depth. This layer of unsorted, unstratified, gravelly sandy and loamy 
material containing many angular rocks rests on the compressed material. This 
upper layer is well drained and has a high infiltration rate. 

Climate: The area is typical of the southern west coast where moist winters 
are followed by dry summers. The area has a mean annual preci

pitation of 1090 mm and temperatures of 8.9°C (Shawnigan recording station). 
Less than 15% of the precipitation falls in the four month period June to 
September. 

Vegetation: The study site is situated in the wet Coastal Douglas Fir Bio-
geoclimatic Subzone (Krajina 1969) and the Strait of Georgia 

Section of the Coast Forest Region of Rowe (1972). In this vegetation zone 
Coast Douglas Fir (Appendix C) is the most prevalent species, both successionally 
as a pioneer and as a climax, on moist to drier sites. Other species commonly 
encountered include Western Red Cedar, Western Hemlock, Grand Fir, Shore Pine, 
Sitka Spruce, Pacific Madrone, Red Alder and Bigleaf Maple. Salal, Oregon Grape 
and Western Bracken dominate the present understory vegetation. Several other 
species are present in lesser amounts (Appendix C). 

Soil: This profile (Site 3. Appendix A) is a Durie Dystric Brunisol 
developed on morainal material. The organic horizons (LFH) of 

needles twigs and leaves is extremely acid and thin (2-5 em). Fermentation and 
humus horizons are rarely distinguishable. This no doubt is a result of the 
burning of the area in 1925 and 1942. The organic mantle overlies 3 em of very 
pale brown, leached, gravelly loamy sand (Ae). This weakly developed Ae is 
frequently absent. Below the Ae horizon is a thick, dark yellowish brown upper 
Bm horizon that has the chemical criteria of pyrophosphate-extractable Fe and Al 
and organic C that closely approaches that for podzolic Bf horizons. The lower 
BC horizons overlie an olive brown, massive, concretionary, indurated horizon 
(BCcc) that grades into gravelly loam parent material. The presence of the 
indurated horizon leads to a perched water table that creates some iron staining 
and mottling in the upper soil profile. The extent of mottling will vary with 
slope, being more strongly expressed in the low slopes because of a reduced 
downslope flow rate in these sections. 

After leaving the Forest Research Installation the tour turns 
north at Shawnigan Lake. Proceeding through an area of small farms we pass 
a commercial Christmas tree farm. The tour crosses the Island Highway and 
passes through silty clay loam soils on marine deposits. These are some 
of the finest agricultural soils on Vancouver Island. Note the urbanization 
on this prime agricultural land. At present, lands of potential agricultural 
value are in the designated Agricultural Land Reserve and no other development 
can occur unless the Land Commission is satisfied that no agricultural use is 
possible. 
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70 km COWICHAN BAY gives a view of the extensive log booming, lumber storage and 
shipping facilities of Cowichan Bay. 

71.8 km TIDAL FLATS AND COWICHAN RIVER ESTUARY. Much of the agricultural land 
here is protected by dykes. The soils occur on fine textured deep 

alluvial materials that are excellent for agriculture. A large part of this 
floodplain is owned by the native Indian population. 

74.8 km KOKSILAH RIVER. The tour crosses the Koksilah River bridge. There are 
two forest nurseries in this general area. 

77.4 km COWICHAN RIVER. The Cowichan River is crossed next. The tour passes by 
the town of Duncan, enroute to the forest museum. 

81 km STOP 3. FOREST MUSEUM. Lunch stop and tour of the historical artifacts. 
Leaving the Museum after lunch the bus returns south. 

91 km MARINE CLAY exposures are mantled with organic deposits in the low areas. 

102 km TOUR ROUTE follows the highway enroute to Site 4 (at 102.5 km the tour 
repeats the area travelled in the morning). 

145 km STOP 4. RAYONIER CO. SEED ORCHARD. Following a one-hour drive over this 
route the tour arrives at the Rayonier Co. Seed Orchard to view a 

Sombric Ferro-Humic Podzol with duric horizon. 

Site 4. Sombric Ferro-Humic Podzol (Durie) 

Soil Profile: Sombric Ferro-Humic Podzol (Durie). 

Location: Rayonier Co. seed orchard at Lost (Blenkinsop) Lake Farm, Beckwith 
Ave., Victoria. 48°29'N 123°22 1 W (Figure 10). 

Landform, Topography, Drainage: The city of Victoria lies at the southern end of 
the eastern coastal lowland of Vancouver Island. A morainal 

blanket of till covers areas of flat-lying volcanics and thinly mantles low hills 
of intrusive igneous rocks. ~reas below 90 m were subjected to marine submergence 
during the Pleistocene and then uplifted after the retreat of the ice. 

Material deposited in the sea or modified by it are stony to clayey 
in texture and typically form a 11 Veneer" or "mantle" .3 to 1.5 m thick on the 
hills or slopes and 1.5 to 9 m thick on low ground. This marine material has 
been formed by wave action on the surface materials of slopes and hilltops and 
consists of fine materials containing few stones on low ground and coarser 
materials containing many stones on sloping ground. 

Soils developed on marine deposits on slopes and hilltops are 
generally highly permeable loamy sand or loam, often gravelly or stony. Boulders 
are common. These deposits usually rest on an impervious substratum of compact 
till or rock. The tills that occur in this area are usually stony sandy 
loams derived from granite or sandstone sources. Most are sandy because they 
contain material derived from interglacial sands. 

Silica cementation of the lower part of the solum and the parent 
material has resulted in the formation of a duripan with characteristic high 
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bulk density and coarse platy structure. The pan allows the solum to be 
saturated during the wet winter months and hold more moisture during the dry 
summer months than would be expected from the sandy loam texture. Mottling in 
the lower part of the solum is evidence of the fluctuating moisture status. 

Climate: The climate of the Victoria area 
summers and humid, mild winters. 

200 days and the snowfall is relatively light. 
Summer Mediterranean. 

is characterized by dry cool 
The frost free season exceeds 

Koppen classification is Cool 

The mean annual precipitation is 656 mm, 75% of which occurs from 
October lst to March 31st inclusive. Temperature extremes are rare. In winter 
temperatures seldom drop below -12oc. Usually during the winter months the 
daily mean temperature remains above freezing. On clear, calm nights the 
temperature could be -4°C, on the following afternoon the temperature will usually 
exceed 4°C. 

During rainy spells the air is cool and raw with temperatures 
ranging between 2 and 4°C. 

Victoria has strong winds in all seasons; southeasterly gales in the 
cool season and brisk, northwesterly winds during summer. 

Vegetation: The vegetation of the area (Appendix C) is classified in the dry 
Coastal Douglas Fir biogeoclimatic subzone. Coast Douglas Fir is 

the dominant tree species. 

Two tree species not found elsewhere in Canada occur in associ
ation with the prevailing Coast Douglas Fir forests. The Pacific Madrone 
(Figure 18) appears with Coast Douglas Fir on rapidly drained, open sites with 
coarse textured soils. The Garry Oak tends to form pure groves but is also 
found to a limited extent scattered in the above association. 

At this soil profile site, clumps of Garry Oak with an understory 
of Common Snowberry and Wild Rose stand as islands in a sea of grass. 

Soils: The soil at this site (Site 4. Appendix A) has a thick, dark 
coloured, highly organic surface horizon. A gradual browning of 

this surface horizon occurs as one proceeds from grass to Garry Oak to Coast 
Douglas Fir vegetation. It has been suggested (Boersma 1973) that the slight 
color differences could be attributed to the different humic substances present 
with different vegetation. Under grass, humic acid or "gray humic acids'', occur. 
A cover of Coast Douglas Fir produces fulvic acid or ''brown humic acids" which 
are characteristic of Podzolic soils. 

The base saturation is 50 to 60% in the Ah horizon, decreasing 
sharply in the B horizons and then increasing to 50% or greater in the parent 
material. However there is no accumulation of bases in this soil as is common 
in Chernozemic soils. 

The soil is moderately acid in the Ah horizon and becomes strongly 
acid with depth to the underlying till. The strongly acid reaction indicates 
some degree of leaching although much of the acidity is caused by the high 
content of organic matter with its many functional organic groups and the presence 
of some hydroxy aluminium. 
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The Ah horizon is the site of the greatest weathering and biological 
activity. Much of the clay size fraction is amorphous and may be derived from 
volcanic ash. The content of free iron and aluminium oxides is greatest in the 
upper part of the solum. Earthworms are particularly active in the surface 
horizon which contains many casts and well developed small granules. 

The Bhf and Bf horizons are diagnostic for Podzolic soils and for 
Ferro-Humic Podzols in particular. They are recognized by their colour and 
content of organic carbon, free iron, and aluminium oxides. They tend to have 
a weakly developed structure. 

At the interface between the marine deposit and the underlying 
till are transitional horizons (BCc and CBc) that have a gray matrix that is 
mottled reddish brown with sesquioxides and speckled black with manganese. These 
horizons are indurated whether wet or dry and are referred to as duric. They 
occur on moderately coarse textured till and fluvial deposits. When wet these 
horizons are massive; on drying they develop a very strong medium to coarse 
platy structure. They are impermeable to roots and water except where small cracks 
occur. 

A diffuse lower boundary marks the transition to the stony sandy 
loam till. This material is very hard and massive. It is gray in colour and has 
very little mottling. 

DEPART LOST LAKE and return to Victoria. 

DAY 4: VICTORIA TO PARKSVILLE 

0 km LEAVE VICTORIA (Figure 11) via Douglas Street and Gorge Road. 

2.9 km B.C. FOREST PRODUCTS LTD. sawmill and plywood complex. This is one of the 
major industries in the area. The route is through an area of hotels and 

motels supported by the tourist industry. 

6.6 km ORIGINAL SCHOOL BUILDINGS in Victoria are on the left. The tour then 
passes through the Colwood area, another major residential development. 

9.5 km SIX MILE HOUSE was a stagecoach stop in the early days. 

10.1 km ~~ILL CREEK BRIDGE 

11.6 km FORT ROOD HILL was the site of the original military base built for the 
defence of Esquimalt Harbor. 

12.6 km ROYAL ROADS MILITARY COLLEGE is one of three military colleges in Canada. 

18.8 km WETLANDS. In this area, the high moisture receiving sites are classified 
as either Organics or Humic Gleysols. Red Alder typically thrives in 

the high moisture receiving areas. The uplands are composed of till, 
shallow colluvium overlying bedrock, and glaciofluvial deposits. The 
associated soils are classified as Humo-Ferric Podzols. 

27.2 km SEVENTEEN MILE HOUSE, on the right is another early day staging stop. 
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Fig 11. DAY 4 SITE AND STOP LOCATION MAP 
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29.8 km SOOKE BASIN and the log booming area is visible on the left. 

34.8 km SOOKE RIVER. Gravel deposits are associated with the floodplain of the 
Sooke River. 

In the Sooke area glaciomarine clays (Victoria Clay equivalent) overlie 
a considerable thickness of Vashon Till and then almost 30m of organic-rich 
silts and sands deposited during the Puyallup Interglaciation. 

One exposure along the coast here reveals that Stuck Till underlies this 
sequence at some localities. Dashwood Till and Quadra Sediments are not exposed 
in the area. Several gravel pits between here and Jordan River are located in 
former deltas deposited in either a late glacial high stand of the sea (just 
over 30m a.s. 1.) or in an ice-dammed lake. 

46.3 km SITKA SPRUCE. To this point the major tree species have been Coast 
Douglas Fir and Western Hemlock but now a much larger proportion of Sitka 

Spruce is evident. On the left is a good specimen of this tree. 

47 km LIGHTHOUSE. The lighthouse is located on Sherringham Point on Juan de Fuca 
Strait. 

51.3 km MUIR CREEK DELTA. Shortly after passing over the Muir Creek delta signi
ficant numbers of Shore Pine appear. These trees are developed on Durie 

Humo-Ferric Podzols. 

62.8 km RAYONIER MANAGED TREE FARM. Shortly after the entrance to Rayonier Managed 
Tree Farm the first "clear cut 11 area is visible. 

68.7 km JUAN DE FUCA STRAIT AND OLYMPIC ~10UNTAINS. As the tour approaches Jordan 
River there are some impressive views of Juan de Fuca Strait and the 

Olympic Mountains. 

The tour now passes into an area of hummocky glaciofluvial deposits with Durie 
Ferro-Humic Podzols on the wetter sites. The transition between the drier east 
coastal zone and the wetter Western Hemlock-Pacific Silver Fir zone is also becom
ing evident. 

70 km KAME TERRACES. Just west of Jordan River the road cuts through the upper 
edge of a deeply gullied kame terrace. This is underlain by Vashon Till and 

sand, gravel, and boulder beds, together totalling several hundred metres in thick
ness. Deltas at Loss Creek stand almost 300m a.s. 1. and must have formed in a 
lake dammed by ice standing in the Strait of Juan de Fuca during deglaciation of 
the Vashon ice. Lacustrine deposits almost 400 ma.s:.J. upstream from the deltas in 
Loss Creek, were deposited during an even higher and earlier stand of this lake. 

72.6 km FOREST PLANTATIONS. From here to Port Renfrew the tour traverses a var
iety of forest plantations with the age decreasing from east to west. 

Coast Douglas Fir is the main planted species in this area. 

93.7 km LEAVE RAYONIER CO. LAND. The soils are no~t predominantly Ferro-Humic Podzols. 

97.5 km OLD DECADENT FORESTS. On the right is an example of the old decadent 
forest existing in much of the area before harvesting began. These stands 
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are probably 600-1000 years old. Note the excellent view of Cape Flattery 
across the straits. This is the northwest point of mainland U.S.A. 

101.4 km SCHIST BEDROCK outcrops on road cuts. 

108.8 km SAN JUAN RIVER FLOODPLAIN. 
Spruce and Western Hemlock. 

often greater than 21 m3/ha/annum. 

The dominant tree species here are Sitka 
The mean annual growth increments are 

112 km B.C. FOREST PRODUCTS CAMP and proceed via logging roads to Site 5. 

133.2 km STOP SOIL SITE. 

Site 5. Durie Ferro-Humic Podzol 

Soi 1 Profile: Duri c Ferro-Humic Podzo 1 on Ti 11 . 

Location: 21.2 km west of B.C. Forest Products Port Renfrew Camp on 1000 
Pandora Line logging road (Figure 11). 

Landform, Topography, Drainage: The most extensive landform in the area is 
colluvial veneer overlying bedrock. Intrusive rocks predominate 

to the west, and extrusives (volcanics) to the north and east. Limestone out
crops occur randomly but not frequently. Morainal landforms (till), parent 
material of this profile, consist of material transported and deposited directly 
by the glacier. The thickness of these deposits is variable, as can be seen 
on the road cuts. Bedrock (sheared diorite) generally underlies the till at 
a depth of from one to three m in most cases. A deeper till mantle occurs along 
the lower slopes and in valley bottoms. The texture of the till is gravelly 
sandy loam. Stone and cobble content is moderate. The till is dark olive gray 
in colour, and is massive and extremely compact. As a ground moraine, it was 
preloaded by 1000 m or more of glacier ice. It usually has pseudoplaty struc
ture and tends to break into platy, irregular lumps. 

Erosion is not a great problem if the soil is left undisturbed. 
This is due to the protection afforded by a thick organic mat on the surface 
that protects the underlying mineral material. Once exposed, particularly on 
shallow sites, it is quite erodible and very often prone to sliding and slumping. 

Topographically this area is classed as a rough mountainous ter
rain with steep to extremely steep multiple slopes, interspersed by old erosion 
scars (Fig. 19). For the better part of the year these scars and channels have 
water running through them, turning into creeks further down the slope. In 
this perhumid climate, most creeks seldom dry out in summer, although water level 
decreases sharply. Excessive seepage occurs at the bottom of longer slopes. 

Topographic sequence of soils from the valley bottom at 25 m 
a.s.l. to the peak above the sampling site, approximately 500 m a.s.l. shows less 
difference in development than in drainage. The latter depends on the topogra
phic position. These two factors, soil drainage and topographic position, are 
very closely interrelated. At the bottom of the slope, at the seepage receiv
ing site, Gleyed Ferro-Humic Podzol soil development occurs. This soil has a 
thicker organic litter on the surface and a better expressed thicker Bhf horizon. 
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Gleying in Bf and Bhg horizons is not easily discernible because 
of the matrix colour. In certain very wet seepage spots Humic Podzols can develop. 
Further up the slope seepage is less pronounced but in certain locations it is 
still significant. Shallow soils over bedrock, with less organic litter and 
thinner Bhf and Bf horizons, become more abundant as one moves closer to the 
ridge top. Fol isols which are composed of organic litter horizons overlying 
bedrock are associated with the Podzols. In many places bedrock is covered only 
with mosses. 

Climate: The Port Renfrew area like the west coast of Vancouver Island is 
characterized by high annual rainfall, lack of a pronounced dry 

season, and moderate temperatures the year round. Koppen described this as Marine 
West Coast. This climate is unique in Canada and is confined to the maritime 
fringe of the Pacific coast of B.C. Mean annual rainfall at the nearest station 
maintained by the B.C. Forest Products Ltd. (6.5 km to the east) is 3200 mm. 
High cloudiness, low sunshine, and frequent fog cover (particularly in low areas, 
up to 400 m a.s. l .) are very common. 

Vegetation: By a broad vegetation (Appendix C) classification the west coast 
of the Island belongs to the wet Coastal Western Hemlock 

biogeocl imatic subzone. Climax stands are composed of various mixtures of 
Western Hemlock, Western Red Cedar and Pacific Silver Fir. Tree canopy is generally 
dense enough to restrict the growth of shrubs and herbs. 

Soils: On the reconnaissance soil map for South Vancouver Island, this 
unit was mapped as Sprise-Sarita-Rock Outcrop. The sampling site 

(Site 5. Appendix A) represents a Durie Ferro-Humic Podzol on till. These 
Ferro-Humic Podzols usually have a thick organic mat on the surface (sometimes 
up to 50 em). The organic surface horizons can be further subdivided on the 
basis of degree of decomposition. The recent litter (L) is thin and consists 
of loose leaves, needles, and twigs. The fermenting horizon (F) beneath is much 
thicker (between 5 and 25 em). It is often layered, and in places whitish due 
to the presence of fungal mycelia. The most decomposed horizon (H) consists of 
amorphous, dark brown to reddish black humus up to 25 em thick. This is also a 
zone of maximum root development and concentration. Organic horizons are extremely 
acid (between pH 3.5 and 4.0). There is an abrupt transition to mineral soil 
and in most cases not much incorporation of organic matter into the mi~eral soil. 

The Ae (eluviated horizon) is the uppermost mineral horizon and 
was once considered the main characteristic of all podzols. In the coastal region 
of B.C. there are some Podzols with strongly developed eluvial horizons and others 
with very weak or missing eluvial horizons. The profile here has no visible 
Ae horizon. 

The Bhf is the diagnostic horizon for Ferro-Humic Podzols. In 
this perhumid maritime region it can be up to 40 em thick although rarely as a 
single horizon, but rather in the form of a few smaller irregular layers or 
streaks, tongues, and patches throughout the Bf horizon. This is due to the 
rotting of dead tree roots as well as to periodic churning of the soil by 
windthrowing of trees. The Bhf is sometimes found on the surface of the mineral 
soil, but more often at the bottom of a Bf horizon, lying on the top of an 
impermeable duric horizon, where roots concentrate and subsequently decay. Well 
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expressed Bhf horizons in this area are dark reddish brown, have between 12% 
and 20% organic matter content, and a reaction range from pH 4.0-4.7. Pyrophos
phate extractable Fe and Al are also high (2-3%). 

The Bhf horizon is extremely well expressed in these soils and is 
very prominent due to its bright rusty-reddish colour. It is often over a metre 
thick, with high Fe and Al content (1-2% pyrophosphate extractable). The strong 
expression of these west coast Podzol B horizons can be attributed to the regional 
climate, the vegetation, and their good internal drainage. The year round moderate 
temperatures speed the rate of chemical weathering, which in turn brings about much 
of the increase in sesquioxide content. The coniferous vegetation further enhances 
the formation of the B horizon by increased soil acidity which tends to increase 
the rate of weathering. 

The Bf and Bhf horizon rest on an extremely cemented layer that is 
referred to as duric. The boundary is abrupt in terms of colour and consistence 
and is often marked by a tangled root mat. Cementation of the duric horizon is 
strongest near the upper boundary and is almost impossible to dig through with 
shovel and bar. Average thickness of this horizon is between 50 and 100 em. The 
colour of the duric horizon is similar to that of the parent material and structure 
is very coarse platy or amorphous. Air dry clods do not slake when immersed in 
water. Porosity is extremely low. These horizons are much harder and more cemented 
than fragipans of the eastern U.S. and Canada (McKeague and Sprout 1975). A diffuse 
lower boundary marks transition into parent material - compact gravelly glacial till. 

DEPART STOP 1 The tour returns to the B.C. Forest Products logging camp where 
lunch will be served. 

154.4 km STOP 2 DISPLAY OF LOGGING EQUIPMENT 

155 km LEAVE CAMP. The bus leaves for the journey northeast across the Island 
and the night stay at Parksville. Through the area from here to Cowichan 

Lake a discussion of present forest management practices will be presented. 

157.9 km FORESTRY PLOTS on Sitka Spruce growing on alluvial soils. 

159 km FAIRY LAKE CAMPSITE 

163 km STONY CREEK PLANTATION 

169.1 km JUNCTION with Shawnigan Lake road. The valley and the lower mountain 
slopes were logged by railway in the 1920 1 s. The limits of this· 

logging may be identified by the vegetation pattern on the slopes. 

177.2 km GOOD STAND of Douglas fir. 

178.7 km HARRIS CREEK logging camp. The site of the original logging camp 
in the area. 

185.5 km LIMESTONE bedrock is exposed on the valley sides. Underground streams, 
sinkholes, and caves are characteristic features of limestone areas on 

Vancouver Island. ~[e are entering the belt of land known as the "Esquimalt and 
Nanaimo Railway Co. Land Grant 11

• 
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204.1 km MESACHIE LAKE. Site of B.C. Forest Service Research Station that is 
primarily directed to genetics research. 

211.5 km COWICHAN LAKE. After leaving Cowichan Lake the tour passes through a 
demonstration forest designed to familiarize people with present 

management practices. 

237.5 km JUNCTION WITH ISLAND HIGHWAY. The tour JOlns the Island Highway about 
2 km north of the Forest Museum stop of yesterday. 

QUADRA SEDIMENTS. The area from here north contains the most extensive exposures 
of Quadra Sediments on Vancouver Island. They can be seen in 

coastal cliffs, river cuts, and road sections and are observed from Mill Bay to 
Duncan, up the Cowichan River, and northwards to Campbell River. Some of the 
deeper road cuts intersect considerable thickness of the clean, white Quadra 
Sand units. Overlying these older sediments are Vashon Till and related glacio
fluvial sediments. The latter consist of kettled kame and esker topography, and 
flatter valley train (outwash) gravels in the vicinity of the major valleys. 

Higher levels of the sea during deglaciation led to the formation of deltas 
and stony glaciomarine clays along the coastal zone. These interfinger amongst 
and overlie parts of the Vashon topography and deposits. Sea levels at a maximum 
were about 85 m above present sea level near Nanaimo, as a result of the increased 
isostatic depression towards the north. At Campbell River, sea level may have 
been as high as 152m a.s.l. in late glacial time. 

244.5 km CHEMAINUS RIVER crossing. 

248.5 km SANDSTONE OUTCROPS. These sedimentary outcrops occur frequently on 
the east coastal plain. 

258 km LADYSMITH, a former centre of coal mining; now sustained mainly by the 
logging industry. 

267 km FLUVIAL DELTA. This is one of the largest deltaic deposits in the area. 

271 km The Nanaimo River fluvial deposits are important sources of gravel for 
the Nanaimo area. The soils developed on these gravelly and sandy flu

vial deposits are Durie Eluviated Dystric Brunisols and Durie Humo-Ferric Podzols. 

318 km ARRIVE PARKSVILLE. Shortly after passing through Nanaimo, the second 
largest metropolitan area on the island, the day ends when the tour ar

rives at Parksville. 

DAY 5. PARKSVILLE TO TO FINO AND RETURN 

0 km GRAVELLY MARINE DEPOSITS. The tour begins (Figure 12) by crossing an area 
of shallow gravelly marine deposits overlying compacted basal till. The 

soils are Durie Humo-Ferric Podzols. The area is dominated by small 11 hobby" farms 
and is considered marginal for agriculture due to soil restrictions of texture 
and stoniness. 

5 km MT. ARROWSMITH (elevation 1817 m a.s.l. ). The mountain supports logging 
activity around the base and recreational skiing at the higher elevations. 
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22 km CAMERON LAKE is visible to the right. In the first 34 km from Parksville 
the tour climbs to the summit of the pass (373m a.s.l .) on the road to 

Port Alberni. In this area there are very shallow soils overlying sandstone 
bedrock. 

44 km PORT ALBERNI is the 3rd largest city on the Island. 

45 km PULP MILL AND PORT COMPLEX. The large pulp mill and port complex is visi
ble from here. 

51.7 km MARINE DEPOSITS. On the map you will note the inlet providing access 
to ocean going vessels for this community and as the source of the 

marine deposits in the area. A good exposure is visible. 

61 km SPROAT LAKE is an important recreational area. 

75 km TAYLOR RIVER FIRE. In August 1967 the fire that was accidentally started 
here in conditions of extreme drought, eventually burned 2535 ha of tim

ber at a total cost of over one million dollars (see History of the Taylor River 
Fire by B.D. Lawson, Appendix H). 

89 km SUMMIT of the pass on the Port Alberni to Tofino road has an elevation of 
175m a.s. l. This also marks the boundary of the biogeoclimatic subzone 

change to Wet Coastal Western Hemlock. In this region of high rainfall the Ferro
Humic Podzol soils begin to dominate the landscape. 

lll km KENNEDY LAKE. This lake contains brackish water at depth. 

136 km PACIFIC RIM NATIONAL PARK. Near this point the tour crosses the 49th 
parallel. For a large portion of Canada-mainland B.C. to western 

Ontario- the 49th parallel marks the boundary between Canada and the United 
States of America. 

Exposures of pre Vashon sediments have not yet been found in the Tofino 
Lowland. Surficial deposits are essentially a resuit of the Fraser Glaciation 
and later events. 

Vashon Till is found on the rock knobs and hills above 60 m a.s.l. and oc
casionally exposed beneath more recent sediments. Massive marine clay containing 
the occasional pebble and shell, and reaching a maximum elevation of between 
46-60 m a.s. l., occupies the central lowland from Wickaninnish Bay to Kennedy 
Lake. 

The broad flat of gravels at 15-46 m a.s.l. between Florencia Bay, Ucluelet 
Inlet and stretching a few kilometres inland may have been deposited as a delta by 
water flowing from Kennedy Lake area into a higher stand of the sea. Other 
notable deposits are the fine to coarse grained yellow sands of possible littoral 
or aeolian origin exposed along the road a few kilometres northwest of the Park 
entrance and then again from the northwest of Wickaninnish Bay almost to Tofino. 
These sediments vary in elevation almost from sea level to almost 30 m a.s. l. 

l 53 km STOP l . Site 6. Placic Humo-ferric Podzol 

Soil Profile: Placic Humo-Ferric Podzol on duned marine sands. 

Location: Pacific Rim National Park 49°04'N and l25°47'W (Figure 12). 
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Landform, Topography, Drainage: The area is included as part of the Estevan 
Coastal Plain underlain by predominantly volcanic bedrock. This 

was previously called the 11 Tofino Graywacke" unit. At the present time it is 
the major component of the monadnocks which rise above the plain. Most of the 
bedrock in the area is covered by a deep mantle of Pleistocene and post
Pleistocene material. 

In the immediate area sands of considerable depth were deposited 
over marine stony clays. The sands were transported by currents along the beach 
from outwash material near Wreck Beach. The material was deposited and with sub
sequent rebound formed the present landform. The surface exhibits some dune for
mation and beach ridges are also present. 

The materials are easily eroded by wind and water if the surface 
layers are removed. Stabilization by vegetation is slow because of the low nu
trient status of the material. 

There is a high regional water table in the area which comes to 
the land surface during the rainy season. 

Even though the material is relatively coarse textured the pedon 
is imperfectly to poorly drained above the placic horizon because of the perched 
effect and imperfectly drained below due to the high, fluctuating water table. 

Climate: The area is characterized by a perhumid or rainy climate with 
heavy winter precipitation and frequent fogs during the summer 

months. Koppen described this as a Marine West Coast climate (Cfb Figure 4). 
Mean annual precipitation (mostly rain) is approximately 4200 mm at the Tofino 
airport. Frost free period is 200 days with 2662 growing degree days. There is 
a slight moisture deficiency during the months of July and August. 

Vegetation: The site (Appendix C) is located in the wet Coastal Western Hem
lock biogeocl imatic subzone. Coniferous species characteristic 

of this subzone are Coast Douglas Fir, Western Hemlock, Western Red Cedar, Pacific 
Silver Fir, Sitka Spruce, Shore Pine and Western White Pine. 

The immediate area has been logged using the clear cut method and 
the present stand is predominantly naturally regenerated Western Hemlock, 15 to 
20 years of age. The shrub layer is dominated by Salmonberry, Salal and Red 
Huckleberry. Dominant herbs are Deer Fern and Western Cordilleran Bunchberry. 

Soils: This soil (Site 6 Appendix A) is a Placic Humo-Ferric Podzol de
veloped on deep sands. 

A relatively thick layer of organic material has accumulated due 
to the high precipitation. An Ae horizon may or may not be present and is 
usually found beneath logs in areas which have been burned. 

Organic matter has accumulated below the Ae horizon with a high 
amount found between peds. This provides the ideal environment for genesis of 
the placic horizon below. The most striking feature of the soil is the presence 
of a placic horizon found at varying depth but in an undisturbed condition lo
cated at approximately 20 em below the mineral surface. 
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The pans vary considerably in morphology depending on their lo
cation in the landscape. They can be single or branched, range in thickness 
from 0.1 mm to 4 mm and can be dull or vitreous. The placic material is some 
combination of Fe-organic matter complexes (mainly fulvic acid) and amorphous 
inorganic Fe. 

The development of the pans is primarily initiated at lithologic 
discontinuities. Processes active in the genesis of the pans appear to be the 
mobilization of Fe in the presence of organic matter and the subsequent deposi
tion at a plane of differential redox potential. Diffusion was active in the 
movement of complexes, and previously deposited material acts as a template for 
subsequent deposition. 

This horizon is low in permeability and retards movement of 
water containing other materials to positions deeper in the pedon. Stratified 
sands make up the remainder of the pedon. 

DEPART FOR BEACH. 

154 km STOP 2. PARK HISTORY AND NATIONAL PARKS PROGRAM (Figure 20). During 
lunch on the beach the Park Warden will provide a discussion of the 

history of the Park and the area. He will also outline the policy of the National 
Parks program. 

DEPART FOR PORT ALBERNI. 

175 km LANDSLIDE. In this area of high rainfall and steep terrain slope sta-
bility becomes a problem following road construction and vegetation 

removal. Several different logging techniques have been attempted and road con
struction is very carefully supervised. During this portion of the trip a 
discussion of precautions and construction techniques will be presented. 

254 km As the tour approaches Port Alberni from the west the bus will turn off 
onto a private logging road near Alberni Inlet to examine the last soil 

profile of the day at stop 3. 

Site 7. Orthic Dystric Brunisol 

Soil Profile: Orthic Dystric Brunisol on shallow marine clay 

Location: 8.5 km west of Port Alberni on MacMillan Bloedel logging road. 
49°l7 1 N l24°54 1 W (Figure 12). 

Landform, Topography, Drainage: The lower Alberni Basin is mainly underlain by 
sedimentary bedrock (flat lying to gently dipping) comprised of 

shale, siltstone, sandstone, and conglomerate. The lower hills and mountains 
surrounding the valley are of volcanic origin consisting mainly of pillow basalt 
and pillow breccia, massive basalt flows, and minor tuff volcanic breccia. 

The Alberni Basin contains a great variety of landforms. Along 
the rivers near the lower valley bottom alluvial soils predominate. Deep marine 
materials form many of the banks and lowlands above the alluvial flats. The 
topography is often irregular and ranges from very gently to gently sloping. 
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This topography is often a direct reflection of the underlying landforms, parti
cularly where the marine overlay is shallow. Till (morainal) landforms 
occur throughout the valley, particularly on the lower valley sides and the low
land above the marine influence line which in this valley is approximately 125m 
a.s. l. Extensive shallow deposits of till and colluvium predominate in the 
rough and steeply sloping uplands. 

At depth the clay content of the marine deposits is high and com
posed of 60% montmorillonite and 40% chlorite. The till which underlies the 
marine deposits is the typical volcanic till which mantles the Alberni Valley. 

The texture of the marine deposit is clay to silty clay. Stones, 
cobbles, and gravel are absent except occasionally in areas where present or 
past streams have influenced the marine deposit. The material is yellowish 
brown in colour, massive breaking to coarse angular blocky in structure, and 
has a very hard consistence. 

Surface water erosion can be a problem on this soil when vegeta
tion is removed and the surface is exposed to the heavy rains which come regu
larly in this area. Wind erosion does not appear to be a problem. 

The soils on the marine deposits are predominantly well drained, 
have moderate permeabiiity and medium infiltration with permeability decreasing 
to slow at depth. Minor areas are moderately well to imperfectly drained, de
pendent on position in the overall landscape. Seepage and moisture receiving 
areas have Gleyed Humo-Ferric Podzol and Gleysolic soil developments. 

Climate: The Port Alberni area including all the lower regions of the 
valley are characterized by a Marine West Coast Climate (Koppen 

Cfb Figure 4) consisting of mild wet winters and warm dry summers. In many 
respects the climate is a cool Mediterranean type. The temperature is moderate 
to cool during the winter and warm to hot during the summer. Port Alberni re
ceives some of the highest recorded temperatures on Vancouver Island. Average 
annual precipitation is 1996 mm with only 73 mm falling during the dry months 
of July and August. The mean annual daily temperature is 9°C while extreme 
maximum temperatures of 400C and extreme minimum temperatures of -22°C have been 
recorded. Cloud cover and fog are common during the fall and winter months. 
The winter is typified by a steady succession of low pressure systems moving in 
from the Pacific Ocean. In contrast to the tiresome drizzly winter weather the 
summers have frequent long spells of fine sunny weather as great north Pacific 
high-pressure cells extend over the coast of British Columbia. However, some 
years, cycles of fairly cloudy, moist, and cool weather can occur as recent ex
perience has shown during the summers of 1975 and 1976. 

Vegetation: The area is classified into the Coastal Western Hemlock zone 
(Appendix C). It is characterized by climax stands of Western 

Hemlock and Western Red Cedar. Seral stands of Coast Douglas Fir are common, 
particularly at the lower elevations and the drier parts of the zone (see vege
tation section). A dense understory of Oregon Grape, Salal, Western Bracken 
and other ferns are common. 

Soils: The soil site is near the margin of the marine deposit. The 
marine deposit overlies till and bedrock. 
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The surface organic horizons of these soils tend to be moderately 
thin - rarely exceeding 10 em. The main part is composed of loose, raw to slightly 
decomposed remains of wood, leaves, needles, and moss with only a very thin 
(2 em) horizon of humus (H) where decomposition is fairly complete. The tran
sition to the mineral soil beneath is abrupt with only minor amounts of humus 
incorporation into the 8 horizon. 

The Ae (eluviated horizon) is generally absent on this soil. The 
thickness and presence or absence of an Ae horizon in this soil zone appears to 
correlate to some degree with texture. Coarse textures tend to have thicker 
and more distinct Ae horizons. 

The 8m horizons vary from yellowish red to brown in colour. Where 
8f horizons of similar colours occur, pyrophosphate Fe and Al readings range from 
.7% to 1 .0%, organic matter is low, content of colloidal organic matter- ses
quioxide complexes is high, and pH's vary between 5 and 6. 

A characteristic feature of the fine textured marine soils on 
Vancouver Island is the formation of chlorite in the Bf horizon. It is unique 
in these soils in that the authigenic chlorite has a heat stable 14~ basal 
spacing (Clark et al. 1963). There is some evidence that the chloritization 
process is related to moisture regime. 

These soils are also characterized by an abundance of concre
tions in the upper B horizon. It might be expected that the seasonal wetting 
and drying of the soils in the mild Mediterranean-like climate would favor the 
liberation and subsequent immobilization of the iron as a cementing agent of 
the concretions. The iron oxides not only cement the soil in concretionary ag
gregates but also reduce the cation exchange-capacity of the 8 horizon by block
ing or neutralizing the charges of both the organic and inorganic exchange com
plexes. The highest concentration of concretions usually can be found near the 
surface. 

The regional climate acts as the dominant factor in the formation 
of Podzols in this area. Secondary factors are the acid producing effects of 
the coniferous forests, the drainage, and the parent material. The B horizon can 
usually be separated into the upper Bf and low Bm. The most pronounced podzolic 
development exists near the surface. The Bm horizons are, therefore, always 
found below the Bf's except in areas of excessive soil disturbance. 

The diffuse gradation from the reddish brown B horizons to the 
yellowish brown subsoils suggest that these soils have weakly developed profiles. 
The absence of any pronounced change in the total chemical composition of the 
profile and the relatively high base status of the soils both contribute to this 
impression. On the other hand, the authigenic formation of chlorite, the release 
and accumulation of iron oxides, the marked reduction of the cation exchange
capacity, and the weathering of amphiboles from the clay fraction of the B hor
izons are indicative of significant chemical and mineralogical changes. 

In these fine textured soils some illuviation appears to be 
occurring as evidenced by some clay flows in the Bm4 horizon. This weakly 
developed horizon is not present uniformly throughout these clay deposits. 
The explanation for such weakly developed illuvial horizons in this environment 
is not completely understood. 
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Below the illuvial horizon a tragic BCx horizon can usually be 
found. This horizon has a high bulk density, is very firm, has a brittle con
sistence when moist, and is extremely hard when dry. Vertical features are 
evident in the predominantly fine platy to subangular blocky structure. The 
fragipan of this soil is not as well developed as of other similar soils that 
occur in a slightly dryer environment on the Island. (Only a small accumulation 
of clay is evident). 

DEPART SITE 7 on return trip through Port Alberni. 

278 km STOP 4. CATHEDRAL GROVE. (MacMillan Park) A Provincial Park and one 
of the oldest Coast Douglas Fir (Figure 21) stands remaining on Vancouver 

Island. From Cathedral Grove the tour retraces the morning route. 

300 km ARRIVE PARKSVILLE where the day will be completed with a salmon barbecue. 

DAY 6. PARKSVILLE TO VANCOUVER 

0 km NORTH FROM PARKSVILLE. The tour proceeds north from Parksville (Figure 
13) along the east coast of Vancouver Island through Qualicum to the Big 

Qualicum fish hatchery. 

26 km STOP 1. BIG QUALICUM FISH HATCHERY was constructed by Fisheries and 
Environment Canada. The Big Qualicum River is 11 km long and about 23m 

wide. It begins at Horne Lake and has only one tributary (Hunt Creek) flowing 
into it over the entire 11 km. In the initial stage a dam was constructed at 
Horne Lake to allow for control of the winter accumulation of water. This accu
mulated water is fed into the Qualicum River throughout the year by means of a 
control gate. This provides a regulated flow rate and by its unique construction 
provides a measure of water temperature control in the summer and early winter. 
This is achieved by drawing water from different depths in the lake as required. 
In the second stage a diversion channel (4 km long) was constructed to separate 
Hunt Creek from the Qualicum River flow, thus ensuring water flow regulation 
throughout the year in the spawning beds. In this system the annual production 
of Chum Salmon is 17-20 million fry, which represents 170,000-200,000 adult 
salmon that return as 3 and 4 year old fish. A guided tour with details of the 
operation will be provided. 

DEPART FOR PARKSVILLE. 

STOP 2. PARKSVILLE. Lunch 

DEPART PARKSVILLE and proceed south on the Highway through Nanaimo, then south
west on a secondary road to the final tour stop (Site 8). 

STOP 3. Site 8. 

Site 8. Durie Humo-Ferric Podzol 

Soil Profile: Durie Humo-Ferric Podzol on gravelly glaciofluvial material. 

Location: Approximately 6 km west of the Island Highway on the Nanaimo 
Lakes road. 49°4'30 11 N 123°55'30''\1 (Figure 13). 
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Landform, Topography, Drainage: The Nanaimo River valley is flanked by gravelly 
fluvial materials. These gravelly deltas and glaciofluvial ter

races were formed during deglaciation in an environment of high seas and large 
volume river flows. Typical deltaic features such as topset and foreset beds 
are evident in the huge gravel pit operation which we passed on our way to this 
location. The lower hills and mountains surrounding this area are mainly under
lain with sedimentary rocks consisting of sandstone, conglomerate, and shale. 
The Nanaimo River valley is mantled with medium to coarse textured till, which 
often underlies the gravelly fluvial deposits along the river sides. 

The topography is characterized by a bench-1 ike landform. Slopes 
vary from nearly flat on the benches to very steep on the scarp faces. These 
slopes are relatively stable up to 35°. 

The texture is gravelly loamy sand. The soils are rapidly drained, 
have rapid infiltration, and rapid permeability. 

Climate: The Nanaimo area is typical of the central east coast where re-
latively moist winters are followed by dry summers. The region 

is classified by Koppen into the Cool Summer Mediterranean. Mean annual preci
pitation at the Nanaimo airport (only a few km from this location) is 1049 mm. 
Mean rainfall during the dry months of June, July, and August is 92.7 mm. 

Vegetation: This site is located near the transition between the Wet Coastal 
Douglas Fir and Dry Coastal Western Hemlock biogeoclimatic sub

zones. The site appears more like the Dry Coastal Douglas Fir subzone with Coast 
Douglas Fir tree cover, and Dull Oregon-grape and Salal shrub layer. 

Soils: The main feature of this soil is the presence of the duric hori-
zon (McKeague and Sprout 1975). Observations of cemented sub

soils in B.C. indicate that these pans occur throughout much of coastal B.C. 
The degree of cementation varies from weak to strong. Cemented (duric horizons) 
appear to occur in areas having mean annual precipitation ranging from about 
900 mm to 5000 mm and mean annual air temperatures of 50 to 1ooc. The subsoils 
freeze very rarely, if ever, as high snowfall is associated with cooler temper
atures. These pans appear to occur most commonly on moderately coarse textured 
till and gravelly fluvial deposits. They are not known to occur in fine textured 
deposits. A podzolic 8 horizon usually overlies the cemented subsoil but some 
duric horizons occur below Bm horizons. Commonly a root mat separates the friable 
B horizon from the cemented subsoil. The upper boundary of the cemented subsoil 
is commonly 50 to 75 em below the mineral surface. The uppermost few em of the 
cemented material is commonly darkened by infiltrated podzolic 8 material. Ce
mentation is usually strongest at or a few em below the top of the cemented 
subsoi 1. 

The colours of the cemented subsoils are generally the same gray 
colour as the parent materials, except when there are prominent brown mottles 
and black manganese oxide coatings. 

The cemented subsoils are impermeable to roots except via cracks. 
They are relatively impermeable to water and water can be seen seeping out above 
the cemented subsoil along roadcuts. Even cemented gravel subsoils are commonly 
impermeable as the uppermost em has fine material filling the spaces between 
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gravel fragments. They are found only in the Coast and Columbia forest regions 
(Rowe, 1972). 

The discussion of this profile concludes the organized program 
for the Tour. 

DEPART FOR NANAIMO ferry terminal and the return trip to Vancouver. 

DAY 7. VANCOUVER TO EDMONTON 

The tour participants will be taken to Vancouver airport for the trip 
across the Rocky Mountains by air to Edmonton. 

Fig 14. ATMOSPHERIC ENVIRONMENT SERVICES WEATHER 
RECORDING INSTALLATION LOCATED AT 
AGRICULTURE CANADA'S RESEARCH STATION AT 
SAANICHTON. (SITE 1) 



55 

Fig 15. STANHOPE DAIRY FARM LOCATED NEAR SAANICHTON. 
(SITE 2) 

Fig 16. VICTORIA HARBOUR FROM THE EMPRESS HOTEL. 
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Fig 17. EFFECT OF THINNING IN YOUNG DOUGLAS FIR 
EXPERIMENT. PACIFIC FOREST RESEARCH CENTER 
INSTALLATION NEAR SHAWNIGAN LAKE. (SITE 3) 

Fig 18. OAK AND 
TREE SEED 

AT SITE 4. RAYONNIER 
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Fig 19. LOGGING OPERATIONS IN MOUNTAINOUS TERRAIN 
OF CENTRAL VANCOUVER ISLAND. TYPICAL OF SITE 5. 

Fig 20. BEACH ON THE WEST COAST OF 
ISLAND NEAR SITE 6. 
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Fig 21. MacMillan Park is located between 
Parksville and Port Alberni. 
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APPENDIX A: DETAILED SITE AND PEDON DESCRIPTIONS 

Site 1 Site and Peden Description of the Orthic Humic Gleysol at Site 1. 

Classification: 

Location: 

Elevation: 
Climate: 
Vegetation: 
Landform: 
Parent Material: 
Slope: 
Land Use: 

Horizon Depth 
em 

Ahp 0-36 

ABg 36-42 

Bgl 42-47 

Bg2 47-75 

BCg 75-88 

Cg 88+ 

Canada: Orthic Humic Gleysol, fine loamy, mixed, neutral, mild 
subaquic family 

U.S.A.: Typic Haplaquoll, fine, loamy, mixed, mesic family 
F.A 0.: Mollie Gleysol 
Sidney Research Station, Agric. Can., North Saanich, S.C. 
48037'N 123o25'W (site is alongside climate recording station). 
60 m a.s. 1. 
ref. Appendix I Selected Climatic Data 
Coastal Douglas Fir zone (cultivated site) 
Level glaciomarine clay blanket over till 
marine clays 
simple, depression, 0.5 percent 
horticulture 

Description 

Very dark grayish brown (lOYR 3/2, m) and dark grayish brown 
(lOYR 4/2, d-crushed); cobbly, gravelly loam; moderate, coarse, 
cloddy; sticky, firm, hard, plastic; few, fine roots, vertically 
oriented, inped; many, fine, pores, randomly oriented, inped, 
discontinuous, closed, interstitial; few fine wormcasts, around 
root channels, spherical; medium acid; abrupt, wavy to 

Pale brown to 1 ight gray (lOYR 6/3, m and 2.5Y 7/2, m); cobbly 
gravelly loam; weak to moderate, fine, subangular blocky; 
slightly sticky, firm, hard, slightly plastic; few fine roots 
vertically oriented, exped; fine, prominent mottles are common, 
(7.5YR 6/6); fine pores are common, randomly oriented, inped, 
discontinuous, dendritic, interstitial; slightly acid; clear, 
wavy to 

Grayish brown (2.5Y 5/2, m) and light olive brown (2.5Y 5/4, 
m-crushed); cobbly gravelly clay; moderate, medium subangular 
blocky; sticky, firm, hard, plastic; few fine roots, vertically 
oriented, expect; fine, prominent mottles are common (5YR 4/4); 
fine pores are common, randomly oriented, inped, discontinuous, 
dendritic, interstitial; neutral; clear, wavy to 

Olive gray (5Y 5/2, m) and light olive brown (2.5Y 5/4 m-crushed) 
cobbly gravelly silty clay loam; strong, coarse prismatic 
breaking to strong, medium to coarse, angular blocky; sticky, 
very firm, very hard, plastic; few fine roots, vertically ori
ented, exped; many, medium, prominent, mottles, many, thin 
clay films, in all voids/channels and on all vertical 
and horizontal ped faces, fine pores are common, vertically 
oriented, exped, continuous simple, interstitial; neutral; 
gradual, smooth to 

Dark gray (5Y 4/l, m) and pale olive (5Y 6/3, m-crushed); cobbly, 
gravelly, silty clay loam; weak to moderate, medium, angular 
blocky; sticky, very firm, very hard, plastic; few, fine, roots 
vertically oriented, expect; medium, distinct, mottles are 
common; thin clay films are common in many voids/channels 
and on some vertical and horizontal ped faces; few, fine pores, 
vertically oriented, expect, discontinuous, simple; interstitial; 
few, fine plate-1 ike, oxide concretions, local concr~trations; 
slightly acid; diffuse, smooth to 

Dark gray (SY 4/1, m) and pale olive (5Y 6/3, m-crushed); 
cobbly, gravelly, silt loam; moderate, medium angular blocky; 
pseudobedded; sticky, very firm, very hard, plastic; fine, pro
minent mottles are cormnon; fev1, fine pores, vertically oriented, 
exped, discontinuous, simple, interstitial; few, fine plate-like 
oxide concretions in local concentrations; slightly acid. 



Table 4. An~}l_tical data for the Orthic Humic G1eysol at site 1 
Donnees ana1ytiques du Gleysol flumique Orthique a site 

Horizon Deeth [!H c N C. E. C. Base sat. Exch. cat. 
Profondeur CaC1 2 H20 -Cap. d•echange Sat. de bases Cations echang. 

cationique Ca Mg K Na 
ern % % me/lOOg % tne/lOOg 

Ap 0-36 5.6 6.2 2.2 0.2 21 . 18 77.20 44.25 1.63 0.42 0.05 
ABg 36-42 6.3 6.9 0.4 0.0 10.39 90.18 8.28 0.93 0.12 0.04 
B9l 42-47 6.4 6.8 0.6 0.0 20.49 89.02 15.55 2.37 0.20 0.09 
Bg2 47-75 6.6 7.1 0.4 0.0 24.12 92.12 18.01 3.87 0.22 0.12 
BCg 75-88 6.6 7.2 0.2 0.0 23.63 98.60 16.43 6.53 0.18 0.16 
Cg 88+ 6.4 7.3 0. l 0.0 19.72 98.23 12.72 6.29 0.15 0.21 

Horizon Sand Silt Clay_ ..E.,yroehosehate Bulk Density 
Sa b 1 e- Limon Argile Densite Apparante 0') 

2-0.05rnrn 0.05-0.002 <0.002rnm Fe Al N 

% % % % % 'g/cm 3 

Ahp 49.0 31.0 20.0 0.2 0. 1 l. 27 
ABg 39.0 44.0 17.0 0. 1 0.0 
Bgl 19.0 34.0 47.0 0.1 0.0 
Bg2 18.0 44.0 38.0 0.0 0.0 1.59 
BCg 19.0 51.0 30.0 0.0 0.0 
Cg 19.0 55.0 26.0 0.0 0.0 l. 65 
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Figure 22. Micromorphology of the Orthic Humic Gleysol at site 1. 

a.plane light b.plane light c.plane light 

ABg + Bg The fabric is moderately porous. It consists of a matrix of silt and 
clay with zones of brown mottling (F) (Fig. 22a) and skeleton grains of 

quartz and feldspar sand grains (F) and well weathered rock fragments (0). There are 
deep brown sesquioxidic nodules (0.5-1.5mm, 0) with silt inclusions. Organic fragments 
(R) occur in the vughs and chambers. 
-1- Silasepic porphyroskelic with sesquioxidic nodules. 

Bgtj The dense fabric consists of a clay and silt matrix with grey reduced zones 
adjacent to voids and deep brown mottled zones in the body of the fabric 

(Fig. 22b). The skeleton grains are formed of sand or coarse silt (C). There are 
thin (10-30~m) zones of oriented clay (0) adjacent to the walls of voids and skeleton 
grains, but little evidence of illuviation argillans. Deep brown sesquioxidic 
nodules (R) with silt inclusions and halos occur within the matrix. 
-1- Skel-vosepic porphyroskelic 

Cg The fabric is very dense (Fig.22c). It is composed of dull brown clay and 
fine silt matrix with skeleton grains of quartz and feldspar sand (C) 

and rock fragments (R). There are irregular ferruginous deposits (50~-lmm, R) and 
sesquioxidic nodules with weathering halos (100-500~m, VR). The sand grains and 
rock fragments are relatively unweathered. 
-1- Weak insepic porphyroskelic 
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Site 2 Site and Pedon Description of the Terrie Humisol at Site 2 

Classification: Canada: Terrie Humisol, humic, euic, mild aquic, loamy 

Location: 

family 
U.S.A.: Terrie Medisaprist, loamy, mixed, euic, mesic family 
F.A.O.: Eutric Histosol 
Stanhope Farm, near junction of Tanner Road and Siqney Highway 
48033 1 N 123024 1 W. 

Elevation: 15m a.s. 1. 
Climate: 
Vegetation: 

ref. Appendix I Selected Climatic Data 
Coastal Douglas Fir Zone (cultivated site) 
level organic veneer/marine deposit 
organic materials/marine deposits 

Landform: 
Parent Material: 
Slope: simple, depression, 0.5% 
Drainage: very poor 
Land Use: crop land 

Horizon Depth 
em 

Description 

Ohp 

Oh 

IICg 

IICkgl 

IICkg2 

0-22 Very dark grayish brown (lOYR 3/2, d-crushed) and black (lOYR 
2.5/1, m); organic; moderate, medium, cloddy; many, very fine 
pores randomly oriented, exped, continuous, dendritic, inter
stitial; clear, smooth to 

22-44 Dark reddish brown (5YR 3/2, d-crushed) and dark reddish brown 
(5YR 2.5/2, m); organic, strong, very coarse granular; firm; 
fine roots are plentiful, vertically oriented, exped; many coarse 
pores, randomly oriented, exped, continuous, dendritic, inter
stitial; oxide concretions and nodules are common, medium, local 
concentrations, spherical, (2.5YR 2.5/2); abrupt, smooth to 

44-63 Olive gray (5Y 5/2, m); cobbly, gravelly, silty clay loam; 
massive; sticky, firm, plastic; few, fine roots, vertically 
oriented, inped; many, medium, prominent, mottles, (5YR 5/6); 
fine pores are common, vertically oriented, inped, continuous, 
simple, tubular; few, medium, spherical worm casts around root 
channels; neutral; abrupt, smooth to 

63-103 Olive gray (SY 5/2, m); cobbly, gravelly, silty clay loam; 
massive; sticky, firm, plastic; few, fine, roots vertically 
oriented, inped; medium, distinct, mottles are common, (5YR 
4/4); fine pores are common vertically oriented, inped, contin
uous, simple, tubular; moderate effervescence; abrupt, smooth 
to 

103-141 Gray (5Y 4.5/1, m); silty clay; massive; sticky, plastic; very 
few, very fine roots, vertically oriented, inped; few, fine 
distinct mottles, (lOYR 4/3); few, fine, pores, randomly ori
ented, exped, discontinuous, closed, interstitial; weak effer
vescence; slightly acid. 

Clay Mineralogy 

All IIC horizons contaln amphibole throughout that is little weathered. The 
lower IIC horizons contain abundant X-ray amorphous material. The IICg horizon 
contains minor amounts of mica but higher levels of chlorite, smectite, vermiculite 
and kaolin than do the IICkg horizons. 



Horizon De[Jth 
Profondeur 

em 

Ohp 0-22 
Oh 22-44 
IICg 44-63 
IICkgl 63-103 
IICkg2 l 0 3-141 

Horizon Sand 
sable 

2-0.05mrn 
% 

Ohp 
Oh 
IICg 10.29 
IICkgl "l2. 55 
IICkg2 

Table 5. 1\r@_]jltical data for Terrie Hurnisol at site 2 
Donn~"es analytiquescluT1urniSol-ternque a station 2 

[!H c N C/N C.E.C. Base sat. Exch. cat. 
CaCl 2 H20 Cap. d'echange Sat. de bases Cations echang. 

cationique Ca ~lg K Na 
% rne/lOOg % me/lOOg 

" 

5.4 5.7 22.36 l. 393 16. l 86.39 70. l 51 . 64 8. 12 0.37 0. 39 
5.5 5.9 24.21 l .400 17.3 87.56 83.5 60.32 1l. 91 0.43 0.45 
6.5 7.0 0. 72 0.067 "10.8 18.11 100 16.24 2.06 0.29 0.24 
7.3 7.7 0.62 0.056 ll. l 
7.3 7.6 0.34 0.054 6.4 

Silt Cla)" p p Unrub. fibre Rub. fibre Bulk densit)" CaC0 3 Ilinon Argile Bray l Bray 2 Fibre Fibre Densite Apparante Equiv. 
0.05-0.002 <0.002mrn non- frottee frottee 3 

% % pprn ppm g/cm % 

8.7 25.5 0.55 
8.7 19.2 12.34 1.68 0.57 

52.33 37.38 4. l 126.5 
47.98 39.47 l.O 20.2 8.16 

0) 
(Jl 
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Figure 23. Micromorphology of the Terrie Humisol at site 2. 

a.plane light b.plane light c.plane light d.plane light 

IICg The fabric consists of fine skeleton grains (F) of silt and fine sand 
(up to 300vm) set in a dull brown clay matrix (Fig.23a). Quartz, feldspar, 

amphiboles, pyroxenes and some mica make up the skeleton grains. Brown ferruginous 
deposits (0) with amorphous brownish black organic matter (R) line many of the vughs. 
Diffuse brown weathering halos extend from these deposits into the matrix. Fecal 
pellets (R) occur in voids. 
-1- Silasepic to weakly insepic porphyroskelic with neoferrans. 

IICkgl The fabric is very weakly bedded and moderately porous. The matrix of 
clay and fine silt contains zones of brown mottling, skeleton grains of 

quartz and some feldspar sand (C, up to 250vm) and clusters of colorless isotropic 
rods (F) (Fig.23b). These rods are hollow, tapered to a point and often have 
pseudo cellular cracks. They are 5-lOvm thick and from 20 to 300vm long. They 
also fill many of the large pores, and are often mixed with fecal pellets. There 
are brown organic fragments in and ferruginous deposits lining many pores. 
-1- Weak insepic porphyroskelic 

IICkg2 The fabric is dense and crudely layered horizontally. Layers of clay and 
silt matrix with few skeleton grains (Fig.23c) alternate with layers 

where skeleton grains of quartz and feldspar sand (up to lmm) are common (Fig. 23d). 
There is much mica in the silt and fine sand fraction. There is little evidence of 
pedological reorganization. 
-1- Silasepic to very weak masepic (horizontally oriented) phorphyroskelic 



67 
Site 3 Site and Pedon Description of the Durie Dystric Brunisol at Site ~ 

Classification: 

Location: 

Elevation: 
Cl i mate: 
Vegetation: 

Landform: 
Parent Material: 
Slope: 
Drainage: 
Land Use: 

Hori zan Depth 
em 

Canada: Durie Dystric Brunisol, loamy skeletal, mixed, neutral 
mild subhu~id family 

U.S.A.: Dystric Eutric Durochrept, .loamy skeletal mixed, mesic 
family 

F.A.O.: Oystric Cambisol 
Shawni<Jan Lake Forest Experiment Plots (about 1 km from locked 
gate) 48o38'N l23°45'W 
320m a.s.l. 
ref. Appendix I Selected Climatic Data 
Trees: A1'lbutus menzicsiiJ Pin:~s r':or;::icola, ?seuC..o;auqa rr.enaia
sii~ 'T'n.u.;'a p :iaa ta_. Tsu.ga r.a ter::rpi:y ~:~~ Shrubs: Az•ctoscapP.y :as 

~~i~~~~a~~a~~;~~~~~a~n~:j~~, u;~~~::;,~cus ::~c:Jo, M2,~:~~~~n~:~i-
pc.YJ~.+.:Jv: c.,. Herbs: A:::i;::,,: t:;'>"~pf:~/:~~1, ::?~":..c:,i:Jn.cis_, 

~;~:z~~~~i~~J;~~~~~~ ~~~~~~~s ~P ~~?'~:~;a~;~ c~a~nsis, os~~~~~:a 
chi1ensi.s, ?terid.iz.m ~'T . .:iZ.-:.n.wn, ?::~r?la '23,=-...,-,-,:f·a~i.a, ~r.,~ertt;..2Z.is 
J..atifaZia, Viola mutta.l~i:.. .'¥1osses: EUI'hynchiwr1 aregar.um, 
PeZtige~a apthosa. 
sloping morainal blanket, washed 
skeletal coarse loamy and coarse silty till 
mid-slope, 12% 
i nterna 1, we 11 
productive woodland 

Description 

L-F 2-0 Litter of needles, twigs, leaves and partly decomposed organic 
matter; extremely acid; abrupt, wavy to 

Ae 0-3 Very pale brown (lOYR 7/3, d); cobbly gravelly loamy sand; very 
weak, fine to medium, granular; loose; fine roots are plentiful, 
vertically oriented, exped; many, fine, pores, randomly oriented, 
exped, continuous, interstitial; very strongly acid; abrupt, 
broken to 

Bml 3-20 Strong brown (7.5YR 5/6, d) and dark yellowish brown (lOYR 4/4, 
m); cobbly gravelly loam; very ·r~eak, fine, granular; loose; 
fine roots are plentiful, vertically oriented, exped; many, 
fine, pores, randomly orienced, exped, continuous, interstitial; 
very strongly acid; gradual, wavy to 

8m2 20-45 Light yello·llish brown (6/4, d) and dark ye1l01·1ish bro\vn (lOYR 
4/4, m); cobbly gravelly sandy loam; very weak, fine, granular; 
loose; fine roots are plentiful, vertically oriented, ~xped; 
many, fine, pores, randomly oriented, exped, continuous, inter
stitial; strongly acid; clear, wavy to 

BCl 45-80 Pale brown (lOYR 6/4, d) and yellowish brown (lOYR 5/4, m); 
cobbly, gravelly sandy loam, single grain; hard; medium roots 
are plentiful, horizontally oriented, expect; medium pores are 
co~mon, randomly oriented, exped, discontinuous, interstitial; 
strong humus-a.luminum and iron cer1entation, discontinuous; 
strongly acid; clear, smootn to 

BCZ 80-90 Pale brown (lOYR 6/4, d) and yellowish brown (lOYR 5/4, m); 
cobbly gravelly sandy loam; massive; extremely hard; no roots; 
very few, fine pores, randomly oriented, exped d~scontinuaus, 
interstitial; continuous indurated humus-aluminum and iron 
cementation; strongly acid; abrupt, smooth to 

BCcl 90-105 Olive brown and light olive gray (lOY 4/4 and SY 6/2, m) 
cobbly, gravelly loam, massive; very firm; few, fine, manganes·e 
oxide concretions, local concentrations, plate-like (N 3/0); 
continuous, indurated nu~us-aluminum and iron cementation; 
strongly acid; abrupt •11avy to 

8Cc2 105-125 Olive brown (lOY 4/4, m) and dark grayish brown (lOY 4/2, m-
crushed; cobbly gravelly loam; massive; fir:n; few, fine man
ganese oxide concretions, local ccncentntions, plate-1 ike 
(N 3/0); continuous indurated humus-aluminum a1d iron cementa
tion; slightly acid; diffuse, smooth to 

C 125+ Dark gnyish br·o~m to olive brown (lOY 4/3, m); cobbly, o;ravelly 
loam; ;nassive~ firm; few,. :ine, manganese oxide ::oncretlons in 
loC31 concentrations, plate-like (N 3/0); slightly acid. 

C1 ay l~i nera 1 ogy 

Kaolin is absent but feldspar and quartz occur throughout the profile. Chlo-
rite is a minor component in BCcl, 8Cc2 and C horizons, is aGsent in 8C2 an 's 
more abundant in the upper hOrizons. Considerable mica is present in the t ree 
lowest horizons, is absent in the upoer ~orinns. Shloritized vermiculite 
tros:: abundant inC horizon, less abund'lnt in :he BCZ and more abundant in t e 
upper horizons. A trace of amphibole is present in only the 8m1 and C hori ons. 



Table 6. 6!til_~tica_!_ data for the Durie Dystric Brunisol at site 3 
Donnees analytiques du Brunisol dystrique durique a station 3 

--
llori zon --~_th ___ pH c N C/N C .E. C. Base sat. Exch. cations 

fJY'ofondeur CaCl 2 H2o Cap. d' echange Sat. de bases ~cafro_n_5(fC:han 9 . 

cationique Ca Mg K Na 
em % % rne/lOOg % me/lOOg 

LF 2-0 4.3 4.7 36.64 0.871 42. l 86.88 41.2 27.48 5.74 2.33 0.23 
Ae 0-3 4.8 5.6 0.97 0.034 28.5 7.19 46.6 2.57 0.66 0.08 0.04 
Bml 3-20 4.9 5.6 l. 36 0.045 30.2 8.33 21.6 l. 32 0. 31 0.14 0.03 
Bm2 20-45 5. l 5.8 0.69 0.045 15.3 7.02 18.0 0.21 0. 21 0.03 0.03 
13 c l 45-80 5. l 5.9 0.32 0.029 ll.O 5.05 13.3 0.53 0.11 0.02 0.01 
BC2 80-90 5. l 5.9 0.40 0.036 ll. l 5.86 18.3 0.83 0.19 0.04 0.01 
GCc l 90-105 5.2 6.2 0.20 0.034 5.9 ll. 42 66.0 5.64 1. 76 0.06 0.08 
BCc2 105-125 6. l 7. l 0.06 0.015 3.3 ll .09 99.0 8.53 2.31 0.05 0.09 
c '125+ 6.5 0. ll 0. 031 3.6 

Horizon Sand Silt Cla.Y: p p Pyrophos Oxalate · Bulk Density_ 
Sable Limon Argile Bray l Bray 2 Fe AI Fe Al Densite apparante O> 

2-0.05mrn 0.05-0.002 <0.002rnrn CXl 

% % % ppm ppm % % % % g/cm 3 
-------·---~-" ~--- --~·--~--

LF 86.5 118.1 
Ae 22.6 31.2 
Bml 51.04 33.69 9. l 0 30.3 55.5 0.17 0.44 1.48 0. 71 l. 14 
13m2 57.11 28.71 8.48 24.7 42.4 0.16 0.40 l. 12 0.64 l. 58 
BCl 70.37 18.72 8.38 39.4 82.7 0.90 0.45 
BC2 71 . 17 15.65 9.63 40.4 96.0 
BCcl 38.35 38.33 ll .45 16.2 38.2 
BCc2 40.74 36.34 ll .07 4.0 166.6 
c 39.27 35.89 24.84 2.0 30.3 
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gure 24. Micromorphology of the Durie Dystric Brunisol at site 3. 

a.plane light b.plane light c.plane light 

BCcl The fabric consists of igneous and metamorphic rock fragments (F, up to 
8mm) and sand grains (F) set in a matrix of silt and clay (Fig. 24a). 

The fragments show extensive weathering and there are brown ferruginous zones 
(0) thin the matrix. The fabric is moderately dense with vughs and irregular 
planar voids. 
-1- Silasepic porphyroskelic with lithorelicts 

C The fabric consists of igneous and metamorphic rock fragments (F, up to 6mm) 
and sand grains (F) set in a matrix of fine silt (Fig. 24b) and weakly 

oriented clay domains. The rock fragments are only moderately weathered (Fig. 24c). 
Thin brown ferruginous deposits (R) line some of the planar voids (0). The fabric 
is dense. 
-1- Silasepic to weakly insepic porphyroskelic with lithorelicts 
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Site 4 Site and Pedon Description of the Sombric Ferro-Humic Podzol at Site 4 

Classification: Canada: Sombric Ferro-Humic Podzol, coarse loamy, mixed, acid, 

Location: 

mild subhumid family 
U.S.A.: Umbric Dystrochrept, coarse loamy, mixed mesic family 
F.A.O.: Oystric Cambisol 
Rayonier Seed Orchard, Beckwith Ave. (Blenkinsop lake), Victoria. 
48029'N l23o22'W 

Elevation: 70 m a.s.l. 
C1 imate: ref. Appendix I Selected Climatic Data 
Vegetation: Dry Coastal Douglas Fir subzone (site cultivated) 

slooing morainal blanket Landform: 
Parent Material: coarse loamy till 
Slope: complex, upper slope, 7% 
Drainage: internal, moderate 
Land Use: seed tree farm 

Horizon Depth 
em 

Description 

l-F-H 

Ah 

Bhf 

Bf 

Bm 

sec 

BC 

2.5-0 Litter of fresh grass, leaves and semidecomposed organic matter; 
strongly acid; abrupt to 

0-15 Dark reddish brown (5YR 2/2 m) and dark brown (7.5YR 3/2 d); 
loam; strong, fine to medium granular; nonsticky, very friable, 
soft, nonplastic; fine roots are abundant, horizontally and 
vertically oriented, inped and exped; humus-aluminum ce~£ntation 
is weak, discontinuous; strongly acid; gradual, smooth to 

15-25 Dark reddish brown (SYR 3/3 m) and reddish brown (SYR 4/3 & 
5/3 d); sandy loam; weak fine subangular blocky breaking to 
medium fine granular; nonsticky, very friable, soft, slightly 
plastic; fine roots are plentiful, horizontally and vertically 
oriented, inped; discontinuous humus-aluminum cementation; very 
strongly acid; clear, wa•;y to 

25-45 Yellowish brown (lOYR 5/6 m); and 1 ight yellowish brown (lOYR 
6/4 d); sandy loam; weak to moderate, medium subangular blocky 
breaking to moderate to strong medium granular; nonsticky, very 
friable, soft, slightly plastic; fine, medium roots, plentiful 
horizontally oriented, inped; discontinuous humus-aluminum 
cementation; extremely acid; clear, wavy to 

45-55 Brown (lOYR 4/3 m) and pale brown and yellowish brown (lOYR 
6/3 & 5/4 d); sandy loam; strong medium, blocky breaking to 
moderate to strong fine blocky; nonsticky, firm, hard, slightly 
plastic; medium, coarse roots plentiful, horizontally oriented, 
inped; common, distinct, fine mottles (7.5YR 4/4); micro pores 
are plentiful, randomly oriented, simple, continuous, and 
vesicular; silica (iron) cementation is weak, discontinuous; 
extremely acid; clear, •r~avy to 

55-65 Dark gray and dark yellowish brown (lOYR 4/1 & 4/4, m) and olive 
brown and light brownish gray (2.5Y 4/4 & 6/2, d); sandy loam; 
massive brea%ing to moderate, fine to medium platy; few, medium 
and coarse roots, horizontally oriented, exped; common, distinct, 
fine mottles (7.5YR 4/4); few micropores randomly oriented, 
closed, dendritic; silica (iron) cementation is indurated, dis
continuous; extremely acid; indistinct to 

65-100 Dark grayish brown and dark yellowish brown (lOYR 4/2 & 4/4 m), 
light brownish gray and yellowish brown (lOYR 6/2 & 5/4 d) 
exped, and brown (7.5YR 4/4 m) and strong brown (lOYR 5/6 d) 
inped; loamy sand; massive breaking to moderate, fine medium 
platy; nonsticky, very firm, extremely hard, nonplastic; few, 
medium, coarse roots, horizontally orientate~, exped; distinct 
fine mottles are common, brown (7.5YR 4/4 m); few micropores 
are randomly orientated, inped, closed, discontinuous, inter
stitial; reaction strongly acidic. 

CB 100-125 

Clay ~1ineralogy 

The trace amounts of vermiculitized chlorite, present in the abundant X-ray 
~morphous material inherited in the parent material, is little \'leathered. Mica 
1s absent. 



Table 7. Analytical data for Sombric f:erro-Humic Podzo~t_ site 4 
Donn~es analytiques du Podzol ferro-humique sombrique a station 4 

---~-~--·~ 

Horizon _Q_epth pH c N C/N C.E.C. Base sat. Exch. cat. 
Profondeur CaC1 2 H2o Cap~(f~change Sat. de bases Cations echang. 

cationiCJue Ca t1g K Na 
em % % me/lOOg 0/ me/lOOg /0 

LFH 2.5-0 5.53 5.85 24.30 1. 730 14.05 76.96 76.31 44.45 10.92 5.20 1.16 
/\h 0-15 5.20 5.49 12.10 1 .082 11.18 50.27 56.79 20.08 6.89 l. 21 0.37 
Bhf 15-25 4.70 5.46 5.46 0.447 12.21 29.91 18.36 3.63 l. 11 0.62 0.13 
Bf 25-45 4.40 5.20 ; 1. 49 0.129 11 . 55 18.82 12.43 1.24 0.45 0.57 0.08 
Bm 48-55 4.07 4.83 0.96 0.085 11 . 29 17.60 15.34 l. 15 1.00 0.47 0.08 
BCc 55-65 4. 14 4.80 0.76 0.072 10.56 17.53 14.43 l. 33 0.63 0.51 0.06 
BC 65-100 4.27 5.10 0.49 0.046 10.65 16. 71 33.57 3.28 1.44 0.81 0.08 
CB 100-125 4.90 5.98 0.17 0.023 7. 39 11 . 18 50.54 4.05 l. 26 0.16 0.18 

-----·~-~-~---~--~··~· 

Hor·i zon Sand Silt ~- Fine cla~ p p Pyrophosphate Oxalate _Bulk dens it~ 
sa1Te Limon Argile Ar·g il e fine Br·ay 1 Bray 2 Fe Al Fe Al Oensite apparante 

2-0.05rnm 0.05-0.002 <0.002 mm <0.2]1 --J 

3 >-' 
Of % % % % % % % g/cm 7o ppm ppm 

LFH 229.5 292.7 0. 17 0.43 
1\h 47.87 40.71 11 . 42 3.35 98.2 160.1 0. 31 0.58 0.63 0.76 l. 00 
8hf 58.26 36.51 5.23 0.39 25.5 52.2 0.42 0.85 0. 76 1 . 29 
Bf 59.24 32.54 8.22 l. 66 20.9 32.7 0. 31 0. 41 0.63 0.69 1.42 
Bm 60.51 30.89 8.60 1.69 10.5 12. 3 0. 11 0.29 0.45 0.40 1. 30 
GCc 69.03 23.49 7.48 0.20 8.7 11.2 0.11 0.26 0.57 0.43 1. 36 
BC 79.15 18.35 2.50 0 8.7 19. 3 0.05 0. 14 0.43 0.31 
CB 62.01 33.97 4.02 0.53 14.9 48.4 0.06 0.10 0.27 0.21 
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Figure 25. Micromorphology of the Sombric Ferro-Humic Podzol at site 4. 

a.partly X ~plane light c.plane light 

Ah The fabric is made up of small dark brown mull-like aggregates (100-500~m) 
of organic matter, clay and silt, plus rock fragments (C) and sand grains 

(F) (Fig. 25a). In places the aggregates join together to form zones. The grains 
and rock fragments (which are often highly weathered) consist of quartz, feldspar, 
pyroxenes, amphiboles and quartzite. Matrans (50-lOO~m thick, C) occur round rock 
fragments. Packing voids (F), vughs (F) and channels (C) make up the void fraction. 
-1- Agglomeroplasmic to intertextic 
-2- Ortho-phyto-mullgranic/mullgranoidic with small areas of metamullgranic 

Bfl The fabric (Fig. 25b) consists of a highly porous light brown matrix of 
clay and silt grains with sand grains (F) of quartz and feldspar and igneous 

and metamorphic rock fragments (up to 8mm, 0). Ferruginous glaebules (200~m-2mm, C) 
with silt and sand inclusions and ferruginous concentrations occur in the matrix. 
Matrans (up to 150~m thick, C) occur round rock fragments with oriented clay on their 
inner margins. There are organic remnants (0) in voids which are vughs (F) channels 
(C) or chambers (0). 
-1- Silasepic porphyroskelic to agglomeroplasmic 

CB The dense brown fabric consists of rock fragments of metamorphic or1g1n (R) 
and sand grains (F) of quartz. feldspar and quartzite between which is tightly 

packed material of silt and clay with some ferruginous zones (Fig. 25c). There are 
thin moderately oriented void and grain argillans (10-20~m. R). The void fraction 
is made up of vughs (C), vesicles (R) and channels (R). 
-1- Silasepic porphyroskelic 
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Site 5 Site and Pedon Description of the Durie Ferro-Humic Podzol at Site 5 

Classification: 

Location: 

Elevation: 
Climate: 
Vegetation: 

landform: 
Parent ~1aterial: 
Slope: 
Drainage: 
land Use: 

Horizon Depth 
em 

Canada: Durie Ferro-Humic Podzol, coarse loamy, mixed, neutral, 
cool humid 

U.S.A.: (Durie) Humic Cryorthod to (duric) Cryohumod, coarse 
loamy, mixed, frigid family 

F.A.O.: Orthic Podzol 
B.C. Forest Products, PlOOO road, 21.2 km west of Port Renfrew 
Camp. 48°36'20"N 124°27'20"W 
330m a.s. l. 
ref. A~pendix ! Selected Climatic Data 
Trees: .L.:;ies C~JT.ahilis~ Pseu:iot.suga "'r!£r:Z"'~esi1~., ?huja -plica ca., 

!~u~a ~et~~'ophyZ~a. Shrub~:. CC2.l:"":f:~ria sha:lo'7._,. ~ttbus s;;~::~-: 
ot.Z..1-s., .. =?u::us :..ws:..nus_, Vacc:..n'!.,t..-..'171 a~csr..cense_, lc.cc'i..-r!1--L~77 ovaZ.1..-TOr...""vum., 
Vaceinium p~:Jifol.iwn_, s:echnwn spi::a.n::-' ?olystichurn rrrunib.gn-' 
TiareZ.Z.a t"r-r;fotiata, Tr>iUiwn ovate'·""· Mosses: Dicr>anum sp., 
Eur>hyr~hium oreganum, HyZocomium spZendens, Isathecium spi~~zi
fe:t>'.Jm, Plag~;othedwn unduZat-.m~, Rhizorrmium glalJrescens, Rhytidi
adel.phus loreus. 
steep morainal blanket 
coarse loamy till 
complex, mid-slope, 50% 
internal, moderate 
productive woodland 

Description 

L-F 12-11 Loose litter of leaves, needles, and twigs and partly decomposed 
organic matter; extremely acid; abrupt to 

H 11-0 Black (2.5Y 2/2, m); organic; moderate, coarse, granular; very 
friable; roots are abundant, coarse and fine, and obliquely 
oriented; extremely acid; abrupt, wavy to 

Bhfl 0-9 Reddish brown (5YR 4/4, m); loam; moderate, medium subangular 
blocky breaking to strong, coarse, granular; sticky, friable; 
roots are abundant, obliquely oriented, fine; pores are plenti
ful, randomly oriented, fine; extremely acid; clear, wavy to 

Bhf2 9-25 Dark reddish brown (5YR 3/4, m); loam, strong, medium, sub
angular blocky breaking to strong, medium, granular; sticky, 
friable; few medium roots obliquely and horizontally oriented; 
pores are plentiful, fine and randomly oriented; extremely acid; 
clear, wavy to 

Bhf3 25-60 Dark reddish brown (5YR 3/4, m); sandy loam; strong, coarse sub
angular blocky breaking to strong, medium granular; sticky, 
friable; few, fine roots, horizontally and obliquely oriented, 
inped; pores are plentiful, fine and randomly oriented; extremely 
acid; clear, wavy to 

Bhf4 60-99 Dark reddish brown (5¥R 3/2, m); loamy sand; strong, coarse, 
angular blocky breaking to moderate medium, angular blocky; 
sticky, very friable; few, very fine roots, horizontally and 
obliquely oriented, inped; pores are plentiful, fine, and ran
domly oriented; extremely acid;.abrupt wavy to 

CBc 99-220 Olive and olive brown (5Y 4/3 and 2.5Y 4/4, m); gravelly sandy 
loam; massive breaking to strong coarse, angular blocky; very 
firm; no roots; pores are plentiful, fine, randomly oriented; 
continuous, indurated, silica cementation; 

Cc 220-240 Olive (5Y 4/3, m); gravelly sandy loam; massive breaking to 
strong, medium angular blocky; firm; no roots; very few, fine 
pores, randomly oriented; continuous indurated silica cementa
tion, strongly acid; abrupt wavy to 

R 240+ bedrock 

Clayt~ineralogy 

Poorly crystal] ine material is the major component. ~~inor amounts of chlorite 
and vermiculite plus major amounts of X-ray amorphous material occur in all hori
zons with no apparent weathering of the crystalline material. 



Table 8. An~!ical__dat_a for the Dur'ic Fe_t'To:f:lumic Podzol at site 5 
Donnees analytiques du Podzol Ferro-Humique Durique a site 5 

--
Horizon __ Depth_ ____ ______ ___eli _____ c N C/N C.E.C. Base sat. Exch. cat. 

Pronfondeur CaCl 2 H20 Cap. d•echange Sat. de bases ra-ti ons--echang. -
cationique Ca Mg K Na 

em % % me/lOOg % me/lOOg 
"·---------

L 12-11.7 4.54 4.99 55.94 l. lll 50.35 110.85 66.67 62.26 8.85 2.36 0.43 
F 11.7-11.0 3.94 4.25 52.34 l . l 02 47.50 125.14 37.19 31.70 13.17 l. 34 0.33 
H ll . 0-0 3.67 4.08 52.82 0.991 53.30 l 35. 26 23.68 21 . 34 9.66 0. 77 0.26 
Bhfl 0-9 4.24 4.61 8.29 0.274 30.26 40.45 l. 29 0.19 0. l 7 0.12 0.04 
Bh f2 9-25 4.40 4.56 7.33 0.452 16.22 43.05 4.99 0.40 1 .65 0.06 0.04 
Bhf3 25-60 4. 39 4.45 9.81 0.316 27.18 51 . 18 4.53 0.55 l. 68 0.05 0.04 
13hf4 60-99 4.54 4.53 9.50 0.379 25.07 52.68 0.51 0.12 0.06 0.03 0.06 
Cl3c 99-220 5.73 6.20 0.22 0.007 31 • 43 7.16 18.72 l. 14 0.14 0.02 0.04 
Cc 220-240 5.64 6.16 0.39 0.017 22.94 9.38 17.27 l. 28 0.26 0.02 0.06 

Horizon Sand Silt __ Clay_ Fine cl~_ p p Pyrophosphate Ox a 1 ate __ 13 u L~- density -..j 

Sable- Limon A rg i 1 e Argile fine Bray 1 Gray 2 Fe Al Fe Al Densite apparante -+:> 

2-0. 05nun 0.05-0.002 <0.002 rlllll <0.21J 3 
% % % % pplll ppm % % % % g/cm 

~-------

L 126.6 1 36.8 0.01 0.03 0.06 0.07 
F 55.8 97.2 0.10 0.14 0. 19 0.20 
H 7. 1 7. l 0.04 0.25 0.05 0.33 
Bhfl 37.21 44.46 18.33 1.27 12.6 3.7 3.21 l. 74 2.36 1.05 
Bhf2 46.86 43.57 9.57 0 3.4 4.3 2.13 1.93 2.25 2.58 l. 19 
Bhf3 53.35 40.26 6.39 0 3.5 3.6 3.16 3.38 3.38 2.33 l. 15 
13hf4 77.43 19. 17 3.40 0 4.1 3.9 3.94 5.10 3.23 4. 23 
Cl3c 64.85 32.02 3.13 0 47.8 96.0 0.01 0.19 0.41 0.89 2.16 
Cc 58.95 34.89 6.16 0 38.9 100.0 0.03 0.25 0.50 1.27 2.12 



75 

Site 6 Site and Pedon Description of the Placic Humo-Ferric Podzol at Site 6 

Classification: 

Location: 
Elevation: 
Climate: 
Vegetation: 

Landform: 
Parent Material: 
Slope: 
Drainage: 
Land Use: 

Horizon Depth 
em 

L 

F-H 

Ae 

Bh 

Bf 

Bfc 

16-12 

12-0 

0-10 

10-16 

16-22 

22-23 

Canada: Placic Humo-Ferric Podzol, sandy, mixed, acid, cool 
perhumid family 

U.S.A.: Placorthod, sandy, mixed, frigid family 
F.A.O.: Placic Podzol 
Pacific Rim National Park 49°04'N 125°47'W 
3m a.s.l. 
ref. Appendix I Selected Climatic Data 
Trees: Alnus rubra~ Picea sitchensisJ Pinus contortaJ Taxus 
brevifoZiaJ Thuja pZicataJ Tsuga heterophyZZa. Shrubs: Cytisus 
saopariusJ Gaultheria shaZZon> Rubus spectabiZisJ Vaccinium 
ovatv~J Vacainium p~JifoZium. Herbs: BZechnum spicantJ Cornus 
canadensis) Empet~~ nig~~J Fragaria chiZoensisJ Linnaea 
boreaUsJ Lycopodivm annotinwn. Mosses: Dicranum sp. J Eurhyn
chiwn oreganumJ HyZocomiv~ spZendensJ Rhizomnium gZabrescensJ 
Rhutidiadelpaus Zoreus. 
duned marine sands 
marine sands 
simple, upper slope, 2% 
internal, well 
recreation 

Description 

Litter of needles, twigs, leaves; extremely acid; abrupt to 

Semi and well decomposed organic matter; extremely acid; abrupt 
to 

Brown (7.5YR 5/2, m) and gray (SYR 6/1, d); fine loamy sandy; 
weak, medium platy breaking to strong, coarse granular; non
sticky, friable; fine and medium roots are abundant, vertically 
and obliquely oriented, inped; fine pores are abundant, hori
zontally and obliquely oriented; extremely acid; clear to 

Dark reddish brown (5YR 2/2, m); mucky loamy sand; strong, 
coarse, subangular blocky breaking to strong, medium, sub
angular blocky; nonsticky, friable, plastic; fine roots are 
abundant, vertically oriented; few, fine, horizontally oriented 
pores, inped; extremely acid, clear to 

Dark brown (7.5YR 3/2, m) and reddish gray (5YR 5/2, d); loamy, 
sand; moderate, medium, platy; nonsticky, friable, plastic; 
few, fine roots, horizontally oriented; few, very fine pores, 
horizontally and vertically oriented; extremely acid; gradual 
to 

Dark brown to dark reddish brown (7.5YR 3/2 - 5YR 2/2, m) and 
brown (7.5YR 4/4, d); fine sand; strong, medium platy; very firm; 
no roots; very few, very fine pores horizontally oriented; con
tinuous, indurated, iron cementation; extremely acid; abrupt to 



Bm 23-43 

Cl 43-64 

C2 64-75 

C3 75-81 

C4 81-95 

C5 95-115 

Clay Mineralogy 
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Dark yellowiih brown (lOYR 4/4, m) and yellowish brown (lOYR 
5/4, d); medium sand; massive, breaking to strong, coarse to 
medium, angular blocky; firm; fine roots are plentiful, hori
zontally oriented; continuous, weak, iron cementation, very 
strongly acid; abrupt to 

Light olive brown (2.5Y 5/4, m); loamy sand; massive, breaking 
to strong pseudoblocky; firm; few, fine roots, vertically 
oriented, inped; few, medium, prominent mottles (lOYR 5/6); few, 
very thin clay films in many voids/channels and on some ped 
faces; abundant, micro pores randomly oriented; very strongly 
acid; abrupt, wavy to 

Olive brown (2.5Y 4/4, m) and pale brown (lOYR 6/3, d); fine 
sand; massive, breaking to moderate, fine pseudoblocky; few, 
fine roots, vertically oriented, exped; few, medium, distinct 
mottles (7.5YR 3/4); very strongly acid; abrupt, wavy to 

Olive brown (2.5Y 4/4, m) and yellowish brown (lOYR 5/4, d); 
fine sand; massive, breaking to moderate, medium pseudoblocky; 
few, fine, roots vertically oriented, exped; very strongly acid; 
gradual, wavy to 

Brown (lOYR 5/3, m) and yellowish brown (lOYR 5/4, d); medium 
sand; massive, breaking to single grain; friable; few, fine roots 
vertically oriented; few, medium, distinct mottles (7.5YR 3/4); 
very strongly acid; abrupt, wavy to 

Yellowish brown (lOYR 5/4, m, d); medium sand; massive, breaking 
to weak, medium pseudoblocky; friable; few, fine roots, 
vertically oriented; few, medium, distinct mottles (7.5YR 3/4); 
very strongly acid; diffuse. 

Smectite is the major component in the parent material. Mica is absent. The 
large amounts of vermiculite and quartz, minor smectite, and increase in chlorite 
in the upper three horizons implies more recent deposition. 



Table 9. Analytical data for Placi~Jj_~_J_o_::-_F~_l"Iic Podzol at site 6 
Donnees analytiques du Podzol humo-ferrique placique a station 6 
-~--·-. 

Horizon _ __J2~fJ_!!1__ _ ---~ .JLf:l __ c N C/N C. E.C. Base sat. Exch. cat. 
Pro foncJeur CaCl 2 H20 Cap. d' echange Sat. de bases Cation-s e chang . 

cationique Ca Mg K Na 
ern ' % % me/lOOg % me/100g 

----·---~---·---

L 12.3-12 4.54 4.87 45.90 l. 053 43.59 105.67 54.56 38. 30 16.12 2.69 0.54 
F-H 12-0 3.42 3.95 46.83 l . 16 7 40.13 l 31 . 86 29.79 22.06 l4.B8 1.49 0.85 
Ae 0-10 3.29 3.92 . 1. 5[) 0.042 37.62 5.93 13.66 0.38 0.33 0.05 0.05 
Bh 10-16 3.66 4.06 4.82 0.134 35.97 25.70 l. 75 0.14 0.18 0.05 0.08 
Bf 16-22 4.02 4.42 3.67 0.091 40.33 28.92 1.00 0.12 o.oa 0.03 0.06 
8 fc 22-23 4.52 4.93 l. 91 0.039 48.97 19.97 2.15 0.20 0. 16 0.04 0.03 
Bm 23-43 4.96 4.85 0.36 0.012 52.50 7.30 2.60 0.07 0.02 0.04 0.06 
C1 43-64 4.81 5.01 0. :)5 0.022 25.00 18.58 l. 13 0.07 0.04 0.06 0.04 
C2 64-75 '1.74 5.11 0.28 0.009 31 . ll 5.01 7.19 0.07 0.02 0.04 0.05 
C3 75-81 4.83 5.21 0.33 0.012 27.50 5.95 17.98 0.32 0.67 0.04 0.04 
C4 81-95 4.94 5.20 0. Hl 0.005 36.00 4.71 34.61 0.29 l. 26 0.04 0.04 
C5 100-115 4.96 5.22 0. 16 0.005 32.00 3.71 4. 3.1 0.07 0.02 0.04 0.03 

'-l 
'-l 

~-----------------

Horizon Sand Silt ~-- Fine cl~ p p Pyro~hos~hate Oxalate ___ Q~ls.__<ie n sj_t,Y._ 
Sable- Argile Arg·i l e fine 13 ray l Bray 2 Fe Al Fe Al Densite apparante 

2-0.0Smm "'0.002mm <0.2].1 
g/cm3 % % % % pprn ppm % % % % 

L 67.8 89.7 0.04 0. l 0 0.12 0.21 
F-H 33.0 35.4 0.02 0.06 0.09 0.13 
Ae 80.31 16.60 3.09 0.49 1.4 l.l 0.03 0.04 0.04 0.05 
Bh 80.02 13.21 6. 77 1.84 33.7 12.2 0.24 0.46 0.27 0.55 
Bf 86.73 10.29 2.98 0.43 35.0 18.6 0.30 0. 77 0.40 1.26 
Bfc 89.98 9. 41 0.61 0 6.4 5.8 0.74 0.45 2.95 1.47 1.52 
Bm 95.24 3.55 l. 21 0 15.4 37.2 0.02 0.25 0.19 1.03 
C1 81.01 13.88 5.11 0 7.8 18.2 0.04 0. 36 0.52 l. 74 l. 41 
C2 96.73 3.27 0 0 43.9 71.6 0.03 0.15 0.26 0.49 
C3 96.78 2.64 0.58 0.29 43.4 77.9 0.02 0.16 0.26 0.62 
C4 98.53 l. 47 0 0 36.7 52.5 0.02 0.14 0.21 0.17 
C5 98.54 l. 46 0 0 36.2 51.0 0.02 0.12 0.16 0. 39 
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Site 7 Site and Pedon Description of the Orthic Oystric Brunisol at Site 7 

Classification: 

Location: 

Elevation: 
Climate: 
Vegetation: 

Landform: 
Parent ~·1a teri a l: 
Slope: 
Drainage: 
Land Use: 

Horizon Depth 
em 

L 8-3 

F-H 3-0 

Bmcc 0-6 

Bml 6-18 

Bm2 18-25 

Canada: Orthic Dystric Brunisol, fine loamy, mixed, neutral, 
cool humid family 

U.S.A.: Typic Cryochrept, fine loamy, mixed, frigid family 
F.A.O.: Dystric Cambisol 
8.5 km west of Port Alberni on r~ac~1illan Bloedel Ltd. logging 
road, 49°l7 1 N l24054 1 W. 
55 m a.s.l. 
ref. Appendix I Selected Climatic Data 
Trees: Abies amabilis~ Alnus rubra~ Comus nuttallii, Pseudo
tsuga menziesii~ Thuja plicata, Tsuga heterophylla. Shrubs: 
Gaultheria shallon, Holodiscus discolor~ Mahonia repens~ Rubus 
ursinus~ T/accinium ovalifolium. Herbs: Achlys triphyl la, 
Calypso bulbosa~ Dicentra formosa, Polypodium glycyrrhiza, 
P Z -'-' h 'twrz m ' -1- l' 7 . 'f .., ' m 'J. -r' _;_., o ysv'L-C ;UJn mun1, , 1r1-enva 1-s _ar;'L- 01.-1-a~ iY'"-v&&urn ovavwn. 
Mosses: Jicranu~ sp., Eurhyn~hium oreganu~, Isotheciu~ spiculi
ferum~ ~~iu~ insigne, Rhytidiadelphus loreus. 
sloping blanket of marine clay over till and bedrock 
marine clay 
simple, mid slope, 20% 
internal, well 
productive forest 

Description 

Loose, raw to slightly decomposed remains of wood, leaves, needles, 
and moss; medium acid; abrupt to 

Strongly decomposed organic matter; abundant, coarse and micro 
inped roots; horizontally oriented; very strongly acid; abrupt 
to 

Yellowish red (5YR 4/6, m) and light brown (7.5YR 6/4, d); loam; 
weak, fine granular; nonsticky, friable, slightly plastic; micro 
roots are abundant, horizontally and obliquely oriented, inped; 
few, micro pores randomly oriented, inped, dendritic, discontin
uous, interstitial; many medium, iron-manganese magnetic shot 
concretions throughout matrix, spherical; very strongly acid; 
abrupt, irregular to 

Brown (7.5YR 4/4, m) and light brown (7.5YR 6/4, d); loam; weak, 
fine, medium granular; nonsticky, friable, slightly plastic; 
abundant, micro roots, horizontally and obliquely oriented, inped; 
few, micro pores, randomly oriented, inped, dendritic, discon
tinuous, interstitial; very strongly acid; clear, \f'/avy to 

Brown (lOYR 4/3, m) and pale brown (lOYR 6/3, d); silty clay 
loam; moderate, fine granular; nonsticky, friable, slightly 
plastic; micro roots are abundant, horizontally and obliquely 
oriented, inped; few, micro pores, randomly oriented, inped, 
dendritic, discontinuous, interstitial; very strongly acid; 
clear, wavy to 



Bm3 25-31 

Bm4 31-50 

BC 50-75 

Cl 75-96 

C2 96-127 

IIC 127+ 

Clay Mineralogy 
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Olive brown (2.5Y 4/4, m) and light brownish gray (2.5Y 6/2, 
d) silty clay loam; moderate, fine granular; nonsticky, friable, 
slightly plastic; micro roots are abundant, horizontally and 
obliquely oriented, inped; few, micro pores randomly oriented, 
inped, dendritic, discontinuous, interstitial; very strongly 
acid; clear, wavy to 

Olive brown (2.5Y 4/4, m) and light gray (2.5Y 7/2, d); silty 
clay; moderate, fine to medium, subangular blocky breaking to 
strong, fine, subangular blocky; sticky, firm, plastic; fine and 
coarse roots are plentiful, obliquely oriented, inped; thin 
clay films are common in voids and/or channels, and on ped faces; 
micro pores are plentiful, randomly oriented, inped, dendritic, 
continuous, interstitial; strongly acid; clear, wavy to 

Grayish brown (2.5Y 5/2, m) and light gray (2.5Y 7/2, d); loam; 
weak, fine platy breaking to moderate, fine to medium, sub
angular blocky; slightly sticky, firm, very hard, plastic; few, 
fine and coarse roots, obliquely oriented, inped; many, fine, 
distinct mottles (lOYR 5/6); few, thin, clay films in voids 
and/or channels only; very few micro pores randomly oriented, 
inped, simple, continuous, tubular; medium acid; clear, wavy to 

Grayish brown (2.5Y 5/2, m) and light gray (2.5Y 7/2, d); loam; 
massive, breaking to strong, fine, platy; slightly sticky, very 
firm, very hard, plastic; few, fine and coarse roots, vertically 
oriented, exped; fine, distinct mottles are common (lOYR 5/6); 
very few micro pores randomly oriented, inped, simple, contin
uous, tubular; medium acid; gradual, smooth to 

Olive brown (2.5Y 4/4, m) and pale yellow (5Y 7/4, d); loam; 
massive, breaking to strong, fine, platy; slightly sticky, 
firm, very hard, very plastic; few, fine and very fine 
roots, vertically oriented, exped; fine to medium distinct 
mottles are common (lOYR 4/4); slightly acid; gradual, smooth to 

Dark grayish brown (2.5Y 4/2, m) and light brownish gray (2.5Y 
6/2, d); gravelly sandy loam; single grain; nonsticky, loose, 
very hard, non plastic; few fine roots, vertically oriented, 
exped; slightly acid. 

Inherited trioctahedral chlorite is abundant in the lower horizons. A trace 
of vermiculite is present in most horizons. The C2 contains irregularly inter
stratified chlorite-vermiculite but the Cl and BC contain moderate amounts of 
regular interstratified chlorite-vermiculite plus minor amounts of vermiculite 
and chlorite. Random interstratification of chlorite and vermiculite in the 
Bm4 ends this mixed layering. The Bml, Bm2 and 8m3 horizons contain mainly 
chlorite. The Bmcc horizon shows the interlayers in vermiculite which has weathered 
from chlorite in the acidic surface soil horizons. Gibbsite contents range from 
unusually high in the IIC, to trace levels in the C, BC and 8m4 horizons, to 
minor levels in the upper B horizons. Other accessory minerals present in all 
horizons include amphibole, quartz and feldspar. 



Table 10. _t\naLYtical data for Ort~j~Dystric 8r~n1sol at site 7 
Donnees analytiques du brunisol dystrique orthique a st-ation 7 

!Ior-i zon Depth pH c N C/N C. E. C. Base sat. Exch. cat. 
-Profondeur CaCl 2 H2o Cap. d'echange Sat. de bases cat fc)r1s--~chan 9 . 

cationique Ca Mg I( Na 
Clll % % me/lOOg % me/lOOg 

---- ---~-~·-~-~--

L 8-3 5.97 5.86 39.38 l . 228 32.07 96.21 91.60 78.13 7.68 2.02 0. 30 
FH 3-0 4.99 5.09 40.31 0.521 77.37 l 0 l . 48 65.76 58.98 6.03 l. 39 0.33 
Bmcc 0-6 4.68 5.15 3.35 0.193 17.36 27.41 8.65 1.85 0.37 0. l 0 0.05 
Brnl 6-18 4.67 5. 19 2.43 0.170 14.29 25.63 8.74 l. 73 0.36 0.09 0.06 
8m2 18-25 4.78 5.20 2.30 0.154 14.94 27.56 19.48 4.57 0.64 0.09 0.07 
8m3 25-31 4.94 5.40 l. 54 0.099 15.56 25. l 0 35.14 7. 81 0.87 0.07 0.07 
131114 31-50 5.23 5.76 0.92 0.055 16.73 33.52 58.20 17.56 l. 78 0.08 0.09 
BC 50-75 5.81 6. 10 0.26 0.017 15.29 33.69 71.33 22.16 l. 73 0.08 0.06 
Cl 75-96 6.04 6.55 0.35 0.023 15.22 32.32 74.63 22.43 l. 55 0.09 0.05 
C2 96-127 6.H 6.74 0.28 0.023 12. 1 7 29.20 70.34 19.22 l. 20 0.07 0.05 
IIC 164-176 6.21 6.87 0.10 0.009 11 . ll 4.03 55.33 2.04 0.14 0.02 0.03 

co 
C) 

Horizon Sand Silt ~-- Fine clay p p Pyro~hos. Oxalate Bulk density 
Sabfe mon Argile Argile fine Bray l Bray 2 Fe Al Fe Al bensite apparante 

2-0.05mm 0.05-0.002 <0. 002nun <0.2p 3 
% % % % ppm ppm % % % % g/c:m 

------

L 28.3 53.3 0.03 0.13 0.15 0.21 
FH 1 7. 1 30.4 0.11 0.21 0.29 0. 32 
Bmcc 31.12 41.30 27.58 4.26 6.2 13.6 0.42 0.69 1.02 l. 61 
8ml 24.45 47.80 27.75 3.95 5.4 15.6 0.35 0.64 0. 77 1.40 
8m2 15. 74 49.28 34.98 8.08 6.4 12. 5 0.43 0.58 0.80 l. 30 
8m3 10.48 51.92 37.60 9.13 5.5 9.3 0.34 0.39 0.57 0.71 
Brn4 11.73 48.24 40.03 9.44 4. l 7.3 0.17 0.19 0.73 0.62 
BC 40.53 38.77 20.70 5.02 3.9 10.4 0.04 0.08 0.58 0.22 l. 34 
Cl 46.59 35.63 17.78 3.69 4.7 26.5 0.04 0.09 0.70 0.53 1.49 
C2 36.97 44.42 18.61 3. 77 5.5 32.3 0.05 0.08 0.74 0.53 1.50 
I IC 65.54 32.44 2.02 0.19 17.6 67.0 0.02 0.07 0.24 0.33 l. 95 
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Figure 26. Micromorphology of the Orthic Dystric Brunisol at site 7. 

a. partly X b.plane light c.X polarizers d.X polarizers 

Bmcc The moderately porous fabric consists of deep brown granules (200-SOO~m), 
irregular aggregates, and concretions (up to 2mm, C) of clay, silt and 

probably ferruginous compounds (Fig. 26a). Rock fragments (400~m-4mm) and sand 
grains of quartz and feldspar are common. Matrans occur round rock fragments. 
Remnants of organic matter in voids (0). 
-1- Asepic agglomeroplasmic 
-2- Ortho-meta matrigranoidic 

Bm4 The moderately porous fabric consists of clay, silt and sand sized quartz 
grains (R) with ferruginous and manganiferous concentrations throughout 

the matrix (Fig. 26b). There are organic remnants (0) in and thin argillans (0) 
lining some voids. The voids are channels (F), vughs (C) and chambers (0). 
-1- Mosepic porphyroskelic 

BC The fabric is a dense brown clay matrix with silt and sand grains (R) of 
quartz and feldspar (Fig. 26c). Organic matter particles and ferruginous 

and manganiferous deposits occur within the matrix. Some voids are lined with thin 
ferriargillans (0). The voids are vughs (0) and channels (F). 
-1- argillasepic porphyroskelic 

C2 The fabric (Fig. 26d) is a moderately dense brown matrix of clay, silt 
and small ferruginous deposits (C) with sand grains (C) of quartz and 

feldspar and rock fragments (up to 2mm, R). There are clay papules (R) and ferru
ginous concentrations (0) in the matrix and organic remnants (R) in some voids. 
The voids are channels (F), vughs (C) and chambers (0). 
-1- Mosepic porphyroskelic 
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Site 8 Site and Peden Description of the Durie Humo-Ferric Podzol at Site 8 

Classification: 

Location: 

Elevation: 
Climate: 
Vegetation: 

Landform: 
Parent ~1aterial: 
Slope: 
Drainaoe: 
land use: 

Horizon Depth 
em 

Canada: Durie Humo-Ferric Podzol, sandy skeletal, mixed, 
neutral, mild subhumid family 

U.S.A.: Dystric Entic Durochrept, sandy skeletal mixed, mesic 
family 

F.A.O.: Dystric Cambisol 
On Nanaimo Lakes road, 6 km west of Island Highway 
4904'33"N l23055'30"W 
l 07 m a. s. 1. 
ref. Appendix i Selected Climatic Data 
Trees: Acer macraph;:Z.Zum, Arbu:::us men.ziesii_, Pinus contorta., 
Pseudotsuga menziesii. Shrubs: Aratostaphytos coZumbiar~, 
Arctostaphylos uva-ursi, Gaulthe~a sr~Zlon, Hotodiscus discoLor, 
L<miceroa sp., Ma}umia aquifoZiUll., Mahonia nerouosa, P=istirra 
rrT';JTsinites, Rosa (J'Jrrmoca:rrxJ., SaZi;J; spp., Vaccinium pa.rvifoZium. 
Herbs: AchiZZea. miZLefoZium, Antennaria spp., CastiZZeja spp., 
F'I'aga:I'-1A virginiana, LazuZa spp., Lupinus nootkatensis~ Plantago 
spp., Pteroidium aquUinv.rn, Rc:nv.:ncul.us o:xidentalis, VioZa a.dunca. 
Mosses: Dicranum sp., PoZyiA'ichum juniper:num, Rha.comitr~um 
canescens, Rhy tidiade lpr.us tr:-que tr-o<s 
level glaciofluvial terrace 
gravelly sand 
level 
internal, rapid 
productive woodland 

Description 

L-H 5-0 Litter of needles, twigs, leaves and partly decomposed organic 
matter; medium roots are abundant, randomly oriented; extremely 
acid; abrupt, smooth to 

Bf 0-10 Dark yellowish brown (lOYR 4/4, m) and light yellowish brown 
(lOYR 6/4, d); gravelly loamy sand; very weak, fine, subangular 
blocky; very friable; nonplastic; medium roots are abundant, 
randomly oriented, inped; very strongly acid; clear, smooth to 

Bm 10-28 Brown (7.5YR 5/4, m) and light yellowish brown (lOYR 6/4, d); 
gravelly loamy sand; very weak, fine, subangular blocky; very 
friable, nonplastic; medium roots are abundant, randomly 
oriented, inped; strongly acid; clear, irregular to 

BC 28-58 Grayish brown (lOYR 5/2, m) and light grayish brown (10YR 6/2, 
d); gravelly sand; friable, nonplastic; "~dium roots are 
plentiful, random1y oriented, inped; medium acid; abrupt, 
smooth to 

Ccl 58-98 Grayish brown (lOYR 5/2, m) and light brownish gray (lOYR 6/2, 
d); very gravelly sand; friable, nonplastic; few, medium roots, 
randomly oriented, inped; indurated silica cementation is 
continuous; medium acid; abrupt, smooth to 

Cc2 98-128 Grayish brown (lOYR 5/2, m) and light brownish gray (lOYR 6/2, 
d); very gravelly sand; friable, non clastic; few, medium 
roots, randomly oriented, inped; indurated silica cementation 
is continuous; medium acid; abrupt, smooth to 

C 128+ Grayish brown (lOYR 5/2, m) and light brownish gray (lOYR 6/2, 
d); gravelly sand; loose, nonplastic; very few fine roots; 
mediuiil acid. 



I Iori zon 

L-H 
Bf 
Bm 
BC 
Ccl 
Cc2 
c 

Table ll. ,1\_'l~JJilic_~J data for the __ _[)ur~i_~ _ _fj~!!I~)=Fe_r_t:-j_~_QdZQ_l __ ~_t site 8 -~
Donnees analytiques du Podzol humo-ferrique dur·ique a station 8 

Horizon De[:>th !!H c N C/N 
P-rofondeu r CaCl 2 H2o 

em % % 
~----

L-H 5-0 4.2 4.8 21.58 0.614 35.12 
Bf 0-10 4.6 5. l 3.45 0.094 36.66 
8m 10-28 5. l 5.5 l . 74 0.095 18.36 
BC 28-58 5.6 5.9 0.49 0.045 10.82 
Ccl 58-98 5.6 5.9 0.27 0.023 n .84 
Cc2 98-128 5.6 5.8 
c 128+ 5.6 5.8 

Avai"lable P yro f:> h_Q_~-· c. E. c. Base sat. Exch. cat. 
AsS1rri1Ta1)fe Cap. d•echange sat. de~t:Jases Cations echang. 
p s Fe Al cationique Ca Mg K 
Bray 
ppm ppm % % me/lOOg % me/100g 

Na 

~----------~---~~------~--- ------------- --~~------------

69.52 31.4 17.99 2.61 0.91 0.30 
204.5 9.6 0.32 0.60 12.93 8. l 0.70 0. 16 0. 14 0.05 

32.4 6.4 0.09 0.46 ll. 00 14.9 l. 30 0.24 0.06 0.04 
19.8 l 0.4 5.54 14. l 0.55 0.13 0.04 0.06 
53.2 1.8 3.76 14.5 0.36 0.07 0.02 0.09 
37.0 
71.3 

OJ 
w 
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APPENDIX B The Canadian System of Soil Classification 

Soils are classified in Canada according to a hierarchical system developed 
by the Canada Soil Survey Committee. Classes in all of the five categories: 
order, great group, subgroup, family and series, are based upon observable or 
measurable soil properties. Diagnostic properties at high categorical levels 
reflect soil genesis and hence the environmental factors that influence soil 
genesis. The nine soil orders, arranged alphabetically, are defined in brief, 
general terms and the great groups are listed. 

Brunisolic order. 

Soils having genetic horizons but lacking the horizon diagnostic of other 
orders. They occur dominantly in subhumid to humid forested regions and they 
usually have brown B horizons. Great groups are: Melanic Brunisol - has a 
mineral-organic surface horizon (Ah) and is not strongly acid; Eutric Brunisol 
- lacks a well developed Ah and is not strongly acid; Sombric Brunisol - has 
an Ah and is strongly acid; Dystric Brunisol - lacks a well-developed Ah and is 
strongly acid. 

Chernozemic order. 

Soils of the grasslands; they have a well-developed base-rich, mineral-organic 
surface horizon (Ah). The four great groups are based upon color of the surface 
horizon which reflects soil climate: Brown, Dark Brown, Black and Dark Gray. 

Cryosolic order. 

Soils of the permafrost zone that includes about one third of Canada; they may 
be composed of either mineral or organic material having permafrost near the 
surface (1 to 2m). There are three great groups: Turbic Cryosol - strongly 
cryoturbated mineral soils as indicated by microrelief or by mixed horizons; 
Static Cryosol - mineral soils that are not strongly cryoturbated; Organic 
Cryosol - organic material having permafrost within 1 m. 

Gleysolic order. 

Soils having drab colours, prominent mottling or other features resulting from 
periodic or permanent high water table and reduction. They occur commonly in 
depressions and level areas that either receive runoff water or are groundwater 
discharge areas. There are three great groups: Humic Gleysol -well-developed 
mineral-organic surface horizon (Ah); Gleysol - lacks a well-developed Ah; 
Luvic Gleysol - has a B horizon (Btg) of significant clay accumulation. 

Luvisolic order. 

Soils, usually in forested regions, in which leaching has resulted in signifi
cant translocation of clay from the A to the B horizon (Bt). Usually they 
have a light gray eluvial horizon (Ae). The great groups are: Gray Brown 
Luvisol -mild soil climate and forest mull Ah; Gray Luvisol -cold to cool 
soil climate with usually less than 5 em Ah. 
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Organic order. 

Soils composed dominantly of organic materials (more than 17% organic carbon) 
of the required thickness (usually 60 em for fibric materials and 40 em for 
others). Great groups are: Fibrisol - mainly fibres that are not decomposed; 
Mesisol - more decomposed than Fibrisol; Humisol - highly decomposed, few 
fibres; Folisol -composed mainly of thick leaf litter over rock. 

Podzolic order. 

Acid soils developed under forest and heath; they have a B horizon enriched in 
humified organic matter and Al and Fe weathering products, usually underlying 
a light gray, weathered Ae horizon. Great groups are: Humic Podzol - 8 depleted 
of Fe; Ferro-Humic Podzol - B rich in organic matter combined with Al and Fe; 
Humo-Ferric Podzol - B contains less organic matter than Ferro-Humic Podzol. 

Regosolic order. 

Development of genetic horizons is absent or very weakly expressed. Great 
groups are: Humic Regosol -has a dark, mineral-organic surface horizon (Ah); 
Regosol - either lacks or has a thin Ah. 

Solonetzic order. 

Soils associated with saline materials and having prismatic or columnar struc
tured, Na-rich, B horizons that are hard when dry and nearly impermeable when 
wet. They occur mainly in the grasslands associated with Chernozemic soils. 
Great groups are: Solonetz- lacks a well-developed eluvial Ae; Solodized
Solonetz - has a well-developed Ae; Solod - has an Ae and an AS in which the 
structure of the former B has disintegrated. 

Subgroups are formed by subdivisions of great groups according to kind 
and arrangement of horizons indicating conformity to the central concept of 
the great group, intergrading to other orders, or additional special horizons. 
Families are differentiated from subgroups on the basis of parent material 
characteristics, soil climate factors and soil reaction. Series are differ
entiated from families on the basis of detailed soil features. 

Canadian 

Brunisolic 
Chernozemic 
Cryosolic 
Gleysolic 
Luvisolic 
Podzolic 
Organic 
Solonetzic 

Classification Correlation 

USA 

Inceptisol 
M6llisol 
Pergelic subgroups 
Aquic suborders 
Alfisol 
Spodosol 
Histosol 
Natric great groups 

FAO 

Cambisol 
Kastanozem, Chernozem, Rendzina 
Gelic subgroups 
Gleysol, Planosol 
Luvisol 
Podzol 
Histosol 
Solonetz 
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APPENDIX C Plants* Commonly Found on Vancouver Island 

Scientific Name Common Name 

Trees 

Abies OJnabi"Li.s 
Abies grandis 
Acer circinabJJTI 
Acer macrophyllum 
Alnus rubra 
ArbubAS menzie.sii 
Betula papyrifera var. papyrifera 
Betula papyrifera var . .subcordata 
Coraus nuttallii 
Chamaecypari.s nootkaten.si.s 
Picea .sitchen.sis 
Pinu.s contorta var. contorta 
Pinu.s monticola 
Populu.s balsamifera subsp. trichocarpa 
Populu.s tremuloides var. tremuloide.s 
Pooulu.s tremuloide.s var. vancouveriana 
Pseudotsuga menzie.sii var. menzie.sii 
Quercus gar~Jana 
Tar~s brevifolia 
Thuja plicata 
Tsuga heterophylla 
Tsuga mertensiana 

Shrubs 

Arcto.stapr~lo.s columbiana 
Arctostaphylos uva-ursi subsp. 

adenotricha 
Cas.siope merten~iana var. merten.siana 
Cornus se~:cea subsp. occidentalis 
Cytisus scoparius 
Gaulvheria shallon 
Holodiscus discolor subsp. di.scolor 
Ledvm groenlandicum 
Lonicera involucrata 
Lonicera sp. 
Mahonia aquifolium 
Mahonia nervosa 
fVfyr~ca G'aZe 

loplanax horridus 
PJxistima myrsinites 
Phyllodoce empetriformis 
Rosa gymnoca:rr:?a 
":rosa s PP. 
Rubus parviflorus subsp. parviflorus 
Rubus spectabilis 

*Taylor A.L. and B. MacBryde. 1977 

Pacific Silver Fir 
Grand Fir 
Vine Maple 
Bigleaf ~1aple 
Red Alder 
Arbutus (Pacific Madrone) 
Common Paper Birch 
Pacific Paper Birch 
Western Flowering Dogwood 
Yellow Cedar 
Sitka Spruce 
Shore Pine 
Western White Pine 
Black Cottonwood 
Trembling Aspen 
Trembling Aspen 
Coast Douglas Fir 
Garry Oak 
Western Ye'<'/ 
Western Red Cedar 
~Jestern Hemlock 
Mountain Hemlock 

Bristly Manzanita 
Kinnikinnick 

Mertens' Cassiope 
Western Red Osier Dogwood 
Scotch Broom 
Salal 
Creambush, Oceanspray 
Common Labrador Tea 
Twinberry Honeysuckle 
Honeysuckle 
Tall Oregon-Grape 
Dull Oreqon-Grape 
Sweet Gale 
Devil 's Club 
Oreqon Box\'wod 
Red Mountain-heather 
Baldhip Rose 
Wi 1 d Roses 
Western Thimbleberrv 
Sal monberrv 



Rubus urs~nus subsp. macropetalus 
Salix spp. 
Spiraea douglasii 
Syrrrphoricar-pos albus va r. laev1:qabA.S 
Symphoricarpos mollis var. hesperius 
!::wciniwn alaskaense 
lacciniu.m ova!_ifoUum 
!acciniu.rn ovatwn 
Vaccinium parvifolium 

Herbs 

Achillea millefoli~~ var. millefolium 
Achlys triphylla subsp. triphylla 
An tenr£U>ia s p p • 
Blechnum soicant 
Calamaqrostis canadensis 
Calypso bulbosa subsp. occidentaUs 
Camassia quamash var. quamash 
Carex nigY'1~cans 
Carex spp. 
CastilleJa spp. 
Chimaph1~la Ambellata subsp. occidentalis 
Comus canadensis 
Cornus unalaschkensis 
Dicen~Pa formosa subsp. formosa 
E~pet~~.m nigBAn subsp. nigrum 
Fes~v~.ca spp. 
Fragaria chiloensis subsp. lucida 
Fragaria virginiana subsp. glauca 
Frag~~a virqiniana subsp. platypetala 
Galium sp. 
Geum macrovhullum var. macrophyllum 
Goodyera obl~ngifolia 
Leucanthemum vulgare 
Lin~aea borealis 
Lupinus ~..ootkatensis 
i.;upinus spp. 
Lycopodiu~ annotinum 
Lysichiton americanum 
Osmorhiza chilensis 
Polypodium gly~urrhiza 
Polystichum muni~um 
Pteridiu.m a~v~.ilinum subsp. a~A.ilinum 

var. pubescens 
Pyrola ::Lsarif:;lia 
.F?uhus pe::iatus 
Sisyrirwh-iurn douglasii 
S~Peptopus roseus var. curvipes 
Tiarella trifoliata 
TY'1:entalis latijolia 
Trillium ovabAn hibbersonii 
Trillium ovabAn ovatwn 
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Pacific Trailing Blackberry 
Willows 
Hardhack 
Common Snowberry 
Trailing Snowberry 
Alaskan Blueberry 
Oval-leaved blueberry 
Evergreen Huckleberry 
Red Huckleberry 

Common Yarrow 
American Vanilla Leaf 
Pussytoes 
Deer Fern 
Bluejoint Small Reed Grass 
Fairyslipper 
Common Camas 
Black Alpine Sedge 
Sedges 
Indian Paintbrushes 
Common Western Pipsissewa 
Canadian Bunchberry 
Western Cordilleran Bunchberry 
Pacific Bleedingheart 
B 1 ack Cro~t1berry 
Fescue 
Pacific Coast Strawberry 
Blue-leaved Wild Strawberry 
Broad-petaled Wild Strawberry 
Bedstraw 
large-leaved Avens 
large-leaved Rattlesnake Orchid 
Oxeye Daisy 
Northern Twinflower 
Nootka Lupine 
Lupines 
Stiff Club-Moss 
American Skunk-Cabbage 
Mountain Sweetcicely 
licorice Fern 
Sword Fern 
Western Bracken 

Common Pink Pyrola 
Five-leaved Creeping Raspberry 
Oouglas 1 Blue-eyed Grass 
Simple-stemmed Twisted Stalk 
Trifoliate-leaved Foamflower 
Broad-leaved Starflower 
Hibberson 1 s Western White Trillium 
Western White Trillium 



Mosses 

Dicranum fuscescens 
D1:cranum s p . 
Eurhynchium oreganum 
H;; "locomivffl sp "lendens 
Iso oaicu ..:'e:t>7AJ?7 

Leuco"lepis menziesii 
Mnium insigne 
P"lagiothecium undulatum 
Polytrichum juniperinum 
Rhacomit~~um canescens 
Rhizomnium glabrescens 
Rhytidiadelphus loreus 
Rhytidiadelphus triquetrus 
Rhytidiopsis robusta 
Sphagnvffl s p . 

Lichens 

CZadonia sp. 
Peltigera apthosa 
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Crane's-Bill Moss 
Crane's-Bill Moss 
Oregon Beaked Moss 

Pa 1m-tree ~~oss 
Badge ~~n i um 

Grey-frayed Cap Moss 

Little Shaggy Moss 

Robust Moss 
Peat 1"1oss 

Reindeer Lichen 
Dog Lichen 
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APPENDIX D Methods of Analysis 

Soil descriptions - follow the standard conventions outlined in the Canadian 
System of Soil Classification (Canada Soil Survey Committee, 1977). 

Analytical Methods- are described in the Manual on Soil Sampling and Methods 
of Analysis (Canada Soil Survey Committee, 1976). 

General procedures are as follows: 

pH: saturated paste (HzO) and neutral salt (0.01 M CaCl 2) 
Total C: induction furnace method 
CaC03 equiv: calcimeter method 
Total N: semi-micro Kjeldahl 
Exchangeable cations: 

a. neutral salt- extracting with 2N NaCl 
b. pH 7 - buffered ammonium acetate 

Iron and aluminum: 
a. dithionite - citrate - bicarbonate 
b. acid ammonium oxalate (pH 3) 
c. sodium pyrophosphate (O.lM) 

Water soluble salts: ions were determined on saturated extracts. 
Available nutrients: 

a. N - modified P2 Bray (NH4F-H2S04) extract 
b. P - modified Pl Bray (NH4F-HzS04) extract 
c. K - ammonium acetate (lN) 
d. S- 0.1 M CaCl2 

Organic matter: classical NaOH/Na4P207 extractions 
Mineralogy: x-ray diffraction of the <2 ~m soil fraction 
Fibre content: syringe method for fibres retained on 100 mesh seive 
Bulk density: saran-coated clod method, coarse fragments included 
Water holding capacity: pressure plate method 
Atterberg limits: standard procedure 
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APPENDIX E Format for Micromorphological Descriptions 

The descriptions of soil micromorphology begin with a brief paragraph summar
rizing the main features of the microfabric in general terms. The relative fre
quencies, sizes or areal extent of features such as voids and nodules are indicated 
in brackets following the feature described. The technical name of the fabric in 
(l) Brewer's (1964) and (2) Brewer's and Pa~vluk's (1975) terminology is given 
following the general paragraph. On some occasions only the terminology that is 
best suited or most descriptive is used. 

Illumination 

plane light 
X polarizers 
partly X 

In these descriptions the following abbreviations are used to correct 
the illumination used 
- light vibrating in one direction 
- with crossed polarizers 
-with partly crossed polarizers 

Magnifications used for descriptions 

a) 25x - for colour, and arrangement of large peds and/or aggregates 
b) 63X - for arrangement of smaller units and more detailed description 
c) l25X - for examination of specific features. 

Guide to relative frequencies of pedological features - after Stace et al (1968) 

a) cutans 

b) nodules 

frequent (F) >5% of the area 
common (C) 5-2% 
occasional (0) 2-0.5% 
rare (R) rare but easily located and identified 
very rare (VR) section must be searched to positively identify them. 
(F) >20% of the area 
(C) 10-20% 
( 0) 5- l 0% 
(R) 2-5% 
(VR) <2% 

Description of overall porosity 

Using only those voids greater than 25~m in diameter 
<5% - very dense 
5-10%- dense 

10-25% - moderately porous or moderately packed 
25-40% - highly porous or loosely packed 

>40% - extremely porous or very loosely packed 

Note: a horizon that consists of well packed fine sand and silt at low magni
fication is silasepic porphyroskelic while at higher magnification it is 
granular. On some occasions, both fabrics will be stated along with the 
applicable magnification. 

Types of banded fabrics - after Dumanski and St. Arnaud (1966) 

l. isoband 
2. banded fabric type A 
3. banded fabric type B 
4. banded fabric type C 
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APPENDIX F Nitrogen Distribution in Canadian Soils 

Samples for this study were chosen from the different climatic and vege
tation zones of the country. Every soil order (major type of soil) in Canada 
was represented by at least one set of profile samples. They were selected 
primarily from samples taken from the ISSS tour sites, hence most of the samples 
were from the more southerly and warmer soils. In all 92 mineral and 18 peat 
soils were analyzed. The amino acid, amino sugar and ammonia contents were 
determined by the use of an automatic amino acid analyzer after hydrolysis of 
the soil by refluxing the sample for 24 hrs with 6 normal HCl. Total and 
acid-insoluble nitrogen were determined by the Kjeldahl method and clay-fixed 
ammonium by Bremner's method (Black et al., Methods of Soil Analysis, Amer. 
Soc. Agron. Pl229). Internal standards were run with each sample with the 
amino acid analysis and the standard error of 28 of these was calculated and 
found to be less than 2%. We have also found that the acid hydrolysis error 
is small. Sampling error is, in genera 1, not known although it was found to 
be small for some peat soils. 

Data for the amino compounds were calculated as mg/g soil and as ratios 
( -amino N of compound x 100/amino acid N). The latter method eliminated the 
effect of the wide variability of the nitrogen content of the soil samples 
and gave the molar ratios of the compound in the soil: i.e. the "average 11 

mineral soil had 11.9 moles of aspartic acid and 9.5 moles of glucosamine per 
100 moles of amino acid N (Table 1 ). The amino sugars are probably associated 
with the soil 11 Carbohydrate" rather than with the soil "protein 11 but for com
parative purposes they were calculated in the same way as the amino acids. 

The resulting data were first grouped according to the nitrogen content 
of the samples, i.e. greater than 1% N, 0.4-l% N etc. but the amino acid com
position of the soil "protein" did not appear to be related to this. The 
data were then grouped for the LFH, A, B, and C horizons and also for the Ah, 
Ap, Ae, Bhf, Bh, Bm and Bt layers. Again few significant differences in the 
amino acid composition could be found. 

Data for the average amino acid composition and the standard deviation 
for 92 mineral soils, 6 LFH and 2 1 01 horizons of these and 18 peat soils are 
shown in Table l. Since the analytical and sampling errors appear to be 
relatively small and would not account for all of the standard deviation it 
appears that there were real but relatively small and random differences in the 
amino acid composition of the different samples. Inspection of the data for 
the individual soils supported this conclusion- for instance some samples 
had very small or barely detectable amounts of hydroxyproline while with other 
soils it made up 1-2 percent of the amino acid nitrogen. The amino sugar 
composition was more variable - see the larger relative standard deviation -
and the glucosamine/galactosamine ratio varied from 2:1 for the LFH horizons 
to 1:1 for the peat soils. 

In general, however, the soil "protein" which is probably largely the 
result of microbial degradation and synthesis is remarkably similar in its 
amino acid composition. For example the amount of tyrosine is usually about 
~ that of phenylalanise and isoleucene 2/3 that of leucine. Black and Weiss 
(Amino Acid Handbook, C.C. Thomas 1956) have stated "Inspection of the data 
in this monograph indicates that the heterogeneous proteins of actively 
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metabolizing living matter-- have approximately the same overall pattern of 
amino acids. Special proteins-- are not so well balanced''. The soil 11 pro
tein", probably derived from the heterogeneous proteins of microorganisms 
and plants, is also similar in composition. 

Amino acid nitrogen makes up over half of the total nitrogen of the LFH 
and '0' horizons. This underestimates the true protein nitrogen since there 
is probably some amide nitrogen (about 5%) not included in this. In all the 
mineral soils probably about 40% is ''protein" nitrogen (including amide), 5% 
is amino sugar nitrogen, 18% hydrolyzable unidentified nitrogen and 13.5% is 
insoluble in the acid used for hydrolysis. Clay-fixed ammonium made up 17% 
of the total nitrogen and much of the hydrolyzable ammonium came from this. 

The complete data for the nitrogen distribution of these soils is being 
collected for a mimiographed publication of the Soil Research Institute, 
Canada Dept. of Agriculture, Ottawa, Ont. 



APPENDIX G Tab 1 e 12. Se 1 ected Organic Fraction Properties 

Soil Horizon Depth Soil Extractable C Ch/Cf* Ch as % Ch as H urn i c_~_£1 c i_d_l!:!_A~ 
Site Total C/N (as % to ta 1 C) Total C % soi 1 C/N E4/E6** 

Carbon 
ern % 

------~-

Site 2 
Terri c Humi so 1 Ohp 0-22 22.4 16 59 2.73 43 9.69 19 5.6 

Oh 22-44 24.2 17 69 2.34 48 11.6 20 6. 1 

Site 3 L-F 2-0 36.6 42 18 1.00 9 3.34 22 5.6 
Duri c Dys tri c Ae 0-3 0.97 29 34 0.53 12 0.12 20 5.1 
Bruni sol Brnl 3-20 l. 36 30 31 0.38 9 0.12 20 5.0 

Site 4 
Sombri c Ferro- Ah 0-15 10.9 12 53 2.07 35 3.86 12 3.8 
Humic Podzol Bhf 15-25 5.06 11 79 l. 18 43 2.17 14 3.4 
(Durie) 

Site 5 
Duri c Ferro- H 11-0 47.7 47 17 10.5 16 7.44 36 6.9 \.0 

+:> 

Humic Podzol Bhfl 0-9 6.48 26 77 0.43 23 l. 50 21 3.3 

Site 6 
Placic Humo- F-H 12-0 41.7 44 9 2.11 6 2.67 33 4.9 
Ferric Podzol Bh 10-16 3.60 28 90 0.29 20 0.73 29 4.2 

Site 7 L 8-3 35.7 28 25 1.04 13 4.55 23 7.3 
Orthic Dystric F-H 3-0 40.1 27 28 1.72 18 7.15 22 7.6 
Bruni sol 13rncc 0-6 3.30 17 44 0.28 10 0. 32 11 5.3 

13rn4 31-50 0.84 14 51 0.18 8 0.07 9 9.5 

* Ch - humic acid-C 
* Cf- fulvic acid-C extractable C - Ch + Cf 
** E4/E6 rneasur'ed at pH 9 (E465nm/E665nm) 
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Comments* 

Site 2 - lower total C and extractable C in Ohp than Oh attributed to cultiva
tion; result of oxidation of more readily extractable fractions 

-humic acid predominant fraction, high degree of humification (humisol) 

- E4/E5 (HA) of 5.6-6.1 suggests intermediate maturity for HA; wet con
ditions perhaps retarding oxidation 

Site 3 - low extractable C indicated high proportion of unhumified material, 
especially in LF 

fulvic acid fraction predominant in mineral horizons (? typical of 
podzolics!) 

- C/N (HA) lower than C/N (soil). C/N (soil) reflects undecomposed 
material 

- E4;E6 of 5.0-5.6 suggests intermediate maturity for HA 

Site 4 - Influence of grass-forb vegetation reflected in high extractable C 
(53-79%) dominance of humic acid (even in Bhf), and in properties of 
humic acid. Ch/Cf of Bhf is higher than normal for podzols 

- E4/E5 (HA) of 3.8-3.9 indicates a mature humic acid C/N (HA), much lower 
than coniferous sites 

Site 5 - typical podzol distribution with low extractable C% in surface (H or FH) 

Site 6 - with high Ch/Cf. High extractable C% in B horizon with fulvic acid 
dominant 

- C/N (HA) lower than C/N (soil) for H layers due to abundance of unhumified 
material 

- humic acid of Bhf horizon and of Site 6 FH appears quite mature (E 4/E6 
<5) 

Site 7 - low % extractable C in organic layer, but higher in B horizons (less 
than in Ferro-Humic Podzols) 

considerable humic acid accumulation in H, but fulvic acid dominant in 
Bfcc and Bt (translocated OM) 

- immature HA (high E4/E 6) 

*L.E. lowe, Associate Professor of Soil Science, University of B.C., Vancouver 
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Table 13 Proportions of different nitrogen components of mineral and organic 
horizons of representative Canadian soils. 
Ratios (amino N of component x 100) 

amino acid N 

No. of Soi Is 

Aspartic Acid 
Glutamic Acid 
Serine 
Threonine 

Glycine 
Alanine 
Valine 
Isoleucine 
Leucine 

Tyrosine 
Phenylalanine 
Proline 
OH-proline 

Methionine 
Cystine 
Cysteic Acid 
Met h . S u l ph oX . 

Ornithine 
Lysine 
Histidine 
Arginine 

t1i s c. 

G1ucosamine 
Galactosamine 

Amino Acid Nl 
Hexosamine N l '2 
Ammonia Ni ,2 
Acid insol. Nl 
Clay-fixed Nl 
Hyd. unident. 

Mineral Soi Is 
(92) 

11.9 ±2. J 
8.6±1.1 
5.6±0.9 
5.5±0.6 

11.4±0.9 
8.3±0.8 
4.9±0.7 
3.0±0.4 
4. 8±0. 8 

I . 1 ±U. 4 
2.3±0.4 
4. l ±0. 7 
0.4::0.4 

0.6±0.4 
0.4::0.3 
1 . 0 ±0. 7 
0.3±0.3 

1.0±1.1 
3.7±0.5 
l . 4±0. 3 
2.5±0.3 

2. 0± I. l 

9.5±3.0 
5. 3± l. 9 

35.9±11.5 
::1.3±2.1 

27.5±12.9 
1:3.5±6.4 
l 7. 0 
17.8 

LF· H Horizons 
\ 6) 

9. ~ ±0. 7 
8.1±0.3 
6.2::0.6 
5.8±0.2 

l0.7±U.7 
i:5.1±0.2 
j. 8±0. 3 
3. 5 ±0. 3 
6. 0 ±0. 5 

I. 4±0. 3 
2.8±0.:2 
5. l ::0. 4 
0. 8±0. 2 

0. 6::0. 2 
0. 3::0. l 
0. 5::0. 2 
0. 2::0. 04 

0. 4±0. l 
3. 3±0. 2 
l . 6±0. 4 
2.9±0.2 

0.6±0.3 

9.5±3.1 
4. l ±I. 2 

51.3±7.5 
7.0±2.7 

14. 9 ±2. 6 
15.3::7.3 

ll . 5 

0 (TC) Horizons 
2 

':!.1±1.7 
7.8±0.3 
7.0±0.1 
6. 2 ±0. 0 

l 0. (j ±0. 2 
/.9±0.4 
:,.8±0.04 
3.7::0.03 
6. 0 ±0. 1 

I. 4::0.3 
2. 8::0. l 
5. 7::0. 2 
I . 2::0. l 

0. 7::0.0 l 
0. 4 . 03 
0. 4::0.01 
0. 2::0.04 

0.4±0.01 
2. 9±0. 3 
l . 5::0. 5 
2. 6 ±0. l 

l . l ±0. 7 

7. 4±0. 7 
4. 6±0. 8 

52.7±2.3 
6.4::0.5 

14.4::5. 7 
l7.3::i.6 

9.2 

Peat Soils 
18 

d. 7 ±I .2 
6. 6 ±0. 7 
6.1±0.7 
6. 4±0. 6 

11.2±1.0 
'J • l ±U . 3 
6. 3::0.4 
4. 0±0. 4 
6. 0±0. 5 

:::. 0±0. 4 
3.2±0.2 
4.8±0.4 
I. 3±0. 8 

0. 7 ±0. 1 
0.5±0.2 
0. 2±0. l 
0. 2 :.!:0. l 

0. 6±0. 3 
3. l ±0. 2 
l . 5 ±0. 3 
2. 3±0. 1 

l . 2 ±0. 3 

8.3±2.9 
8. 7 ±4. 3 

40. 7 ±6. 4 
6.8±2.7 

ll.l±i.7 
24. 0±:,. 5 

17.4 

1as percent of total N; 2corrected for hydrolysis loss; 3turbic cryosol 
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APPENDIX H History of the Taylor River Fire 
from a contribution by B.D. Lawson, Canadian Forestry Service, Victoria 

Background and Fire Behaviour 

On August 16, 1967, drought conditions were extreme on the southeastern 
half of Vancouver Island after a much drier summer than normal. Stations from 
Victoria to Comox were showing June to August rainfalls of one-quarter to 
one-third of normal. Inland stations were even drier, some reporting only 10 
percent of normal summer precipitation. The Alberni Valley had recorded rain
falls ranging from 14% of normal at Cameron Lake to 40% of normal at Sproat 
Lake. Only 96 mm of rain fell at Alberni between April 1 and August 20, the 
driest spring and summer on record. Fire danger was rated extreme during this 
mid-August period for south-central Vancouver Island. 

Logging crews were out of the woods because of the extreme fire danger, 
but a Highway's Department road construction crew was 1HOrki ng west of the Taylor 
River Bridge. Blasting by this crew at 1430 hrs broke a power line free from 
its insulator and caused current to flow down guy lines starting fires on both 
sides of the highway in old slash with cured fireweed and bracken fuels. Winds 
during the next couple of hours increased from 16 to 40 km/h. 

By 1800 hours the fire was crowning and spreading rapidly across the 
northwest ridge and had spread south to the highway as winds increased to 
about 64 km/h. Crowning occurred south of the highway as well. M nand equip
ment had to be removed out of the path of the fire at this point for safety, 
as spread rates averaged 1 km/h. By 1900 hrs the fire had spread to within one 
and a half km of the west end of Sproat Lake. By 2300 hrs the fire had spread 
to the head of Sproat Lake's Taylor Arm, was about 1200 ha in size, and 
Taylor River Bridge had been destroyed. Fire spread and intensity had been 
so severe that the only effective control action all day was guard construction 
along the west flank. 

During the next three days the fire continued to burn several hundred ha 
each day of mature timber and old slash while hand and cat guard construction 
proceeded. Extreme smoke conditions hampered planning and reconnaissance. 
On August 19th, the fire size was estimated at 2025 ha. Control was finally 
achieved as heavy rain commenced as forecast on September 1, dropping more 
than 50 mm of rain over the entire area. 

Cost, Area Burned and Impact on Resources 

The "Tai' burned 2535 ha of timber at a cost of over one million dollars 
in suppression costs and damage to timber, bridges, power transmission 
facilities, etc. 

A study* conducted on ~1ac1"1illan Bloedel's 800 ha area of the burn showed 
about 84% of the mature timber was killed outright by the fire, and 17% of 
the preburn inventory of cedar and 4% of the hemlock was actually consumed by 

*Wallis, G.W., Godfrey, J.N. and Richmond, H.A. 1974. Losses in fire-killed 
timber. Can. For. Serv., Pac. For. Res. Cent. BC-X-88. 
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the fire. This study estimated direct fire losses at 6% of total preburn 
inventory, i.e. physical consumption of wood and charring. Indirect losses 
were minor the first year, mainly insect degrade to peeler stock fir. However 
losses increased rapidly in subsequent years, especially in decay-prone 
hemlock, and after 5 years little salvageable value remained in hemlock and 
fir, although cedar showed little deterioration. 

The sites are highly productive, ranging from site index 60 to 140 for 
Douglas fir on base 50 years. Elevations range from 60 m to 600 m a.s. l. 
Extensive salvage commenced shortly after the burn to minimize losses from 
bark beetles, wood borers, decay fungi, and breakage, all of which increase 
losses dramatically each year following such a burn. Planting was undertaken 
with as little delay as possible to restore the sites to a productive state. 

To try to avoid such damaging and costly accidental fires as the "Tay 11
, 

the B.C. Forest Service administers, through the Forest Act, Regulations for 
Forest Fire Prevention. These regulations apply to all industrial operations 
carried on within 1 km of any woodland. They specify the equipment, tools, 
pumps, extinguishers, fire danger rating guidelines, weather instrument re
quirements, watchman requirements, etc., v1hich the Forest Service requires all 
occupants of a forest area, as defined by Section 120 of the Forest Act, to 
comply with unless specifically exempted by a forest officer. These regula
tions apply to all industrial activities, including road construction as well 
as all phases of logging activities, and apply during the period of the year 
designated by the legislature as the "fire season". Each District Forester 
can, at his discretion, issue operating rules for industrial operations in his 
Forest District, specifying at what class of fire danger various activities 
shall be placed on early shift or curtailed altogether. 



Station 
(elevation) 

Campbell River 
(79 m) 

Nanaimo Airport 
(32 m) 

Pachena Point 
(46 m) 

Port Alberni 
(59 111) 

Port Alice 
(15 m) 

Port Hardy A i r. 
(23 m) 

Quatsino 
(2 m) 

Spring Island 
( 11 m) 

Tofino Airport 
(24 m) 

Victoria Int. Air. 
(20 m) 

Jan. Feb. 

1.3 3.6 

1.5 3.5 

4.1 5.1 

0.6 2.6 

3.2 4.6 

2.4 3.8 

2.7 4.2 

2.6 4.6 

4.4 5.6 

2.9 4.7 

Mar. 

4.6 

4.7 

5.4 

4.7 

5.3 

4.4 

5.1 

5.7 

5.6 

5.8 

TABLE 15. Mean daily temrer·ature/month, mean annual temper·ature, mean daily 
maximum temperature/year·, n;ean daily minimum temperature/year, 
extreme maximum temperature in July, extreme minimum temperature 
in January for selected stations. 

MEAN DAILY TEMPERATURE (°C) 

Mean 
Daily 
t~axi
mum 

Apr. May June Ju.ly Aug. Sept. Oct. Nov. Dec. Annual (OC) 

7.4 11.4 14.7 17.4 16.9 13.7 8.9 4.9 2.6 9.0 13.2 

7.8 11.7 14.8 17.1 16.7 13.9 9.2 5.1 2.9 9.1 14.5 

7.2 9.8 11.8 13.3 13.3 12.3 9.7 6.9 5.2 8.7 11.8 

8.0 12.1 14.7 17.1 17.6 14.1 9.9 4.9 2.3 9.1 14.1 

7.5 11.2 13.6 15.8 16.1 14.2 10.3 6.5 4.4 9.4 13.1 

6.5 9.6 12.1 13.6 13.8 11.9 8.7 5.3 3.4 8.0 11.2 

7.5 10.7 13.2 15.2 15.4 13.6 9.9 6.1 3.8 9.0 12.8 

8.7 12.1 14.8 17.1 16.9 14.8 10.3 6.2 3.9 9.8 11.8 

7.2 10.2 12.7 14.3 14.6 13.1 10.3 6.Y 5.1 9.2 12.7 

8.6 11.9 14.5 16.4 16.1 13.9 10.0 6.2 4.2 9.6 13.9 

* Code Type of Normal 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30 years between 1941 and 1970, or more 

25 to 29 years between 1941 and 1970 

20 to 24 years between 1941 and 1970 

15 to 19 years between 1941 and 1970 

10 to 14 years between 1941 and 1970 

less than 10 years 

combined data from 2 or more stations 

adjusted 

estimated 

Mean 
Daily 
Mini
m~m 
( C) 

4.6 

3.7 

5.5 

4.1 

5.7 

4.7 

5.1 

6.3 

5.7 

5.3 

Ex-
treme 
lola xi-
mum 

0 July ( C) 

37.2 

36.1 

31.7 

41.1 

34.4 

26.7 

33.9 

34.4 

32.8 

36.1 

Ex
treme 
Mini- Type 
mum 

0 
of 

Jan. ( C) Normal* 

-17.2 8 

-17.8 3 

-15.6 1 

-21.7 3 

-12.2 8 

-14.4 2 

-16.7 2 

-11.1 1 

-o15.0 4 

-15.6 1 

Reference- Environment Canada, Atmospheric Environment. Canadian Normals, Tempenture. Volume 1-Sl, 1941-1970. Downsview, Ontario, 1975. 

1..0 
0..0 



Station 
(elevation) 

Campbell River 
(79 m) 

Nanaimo Airport 
(32 m) 

Pachena Point 
(46 fll} 

Pat·ksville 
(82 m) 

Port Alberni 
(59 fll} 

"ort Alice 
(15m) 

Port Hat·dy Air. 
(23 rn) 

Quatsino 
(2 Ill) 

· Sprinq Island 
(ll m) 

Tofino Airport 
(24 m) 

Victoria Int. Air. 
(20 m) 

TADLE 14. Mean monthly precipitation, mean annual precipitation, mean annual 
rainfall, mean annual snowfall, mean number of days with measurable 
rainfall, mean number of days 1vith measurable snowfall, mean number 
of days of pt·ecipitation for selected stations. 

Mean 

MEAN TOTAL PRECIPITATION (mn:) 

Number 
of 

Days Type 
Precipi- of 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Yea•· 

annual 
rain
fall 
(mm) 

Mean 
annual 
snow
fall 
(em) Rain Snow tation Normal* 

227.1 165.6 143.3 76.5 48.5 51.1 39.1 51.6 68.1 166.4 231.1 270.3 1538.7 1435.9 104.2 128 

161.8 110.7 101.3 63.5 37.3 39.4 23.1 25.7 43.9 106.4 153.9 i80.6 1047.6 961.3 87.5 146 

399.0 344.4 296.4 211.8 106.4 85.6 78.7 90.7 161.0 355.6 413.3 444:8 2987.7 2950.2 37.7 193 

136.4 72.4 84.8 59.4 40.1 41.L 28.2 36.8 42.7 119.4 130.6 159.8 952.3 875.1 77.2 162 

290.1 220.5 210.3 140.7 61.2 41.7 36.3 36.3 73.4 238.0 314.2 334.8 1997.5 1916.5 81.1 139 

423.9 338.8 293.9 249.2 101.1 66.8 62.7 71.1 173.2 441.2 475.0 509.8 3206.7 3151.9 58.7 -,203 

209.0 157.5 132.8 109.5 63.2 58.7 53.8 68.1 131.6 253.5 234.4 257.6 1729.7 1659.4 70.5 204 

304.3 240.8 140.0 161.3 71.1 58.2 48.8 67.8 153.7 335.5 340.6 375.7 2347.8 2297.9 49.2 214 

354.6 287.0 263.1 226.3 125.2 101.1 89.9 104.1 196.3 395.2 386.6 430.3 2959.7 2920.3 39.4 205 

414.3 323.6 310.9 261.9 103.6 86.4 79.2 82.6 150.S 371.3 420.7 456.4 3061.2 3019.5 41.7 191 

146.3 96.8 69.1 44.2 38.5 29.2 18.5 24.9 36.6 87.4 127.5 145.5 856.5 811.1 45.5 147 

* Code 

1 

2 

3 

4 

5 

6 

7 

8 

9 

J:~Nonna_l 

30 years bet~Jeen 1941 and 1970, or more 

25 to 29 years between 1941 and 1970 

20 to 24 years between 1941 and 1970 

15 to 19 years between 1941 drld 1970 

10 to 14 years between 1941 and 1970 

less than 10 years 

combined data for 2 or more stations 

adjusted 

estimated 

10 13 2 

9 155 8 

6 196 1 

8 168 8 

13 147 8 

11 209 2 

20 213 2 

10 219 2 

7 212 8 

8 193 8 

10 152 1 

Reference- Environment Canada, Atmospheric Environment. Canadian Normals, Precipitation. Volume 2-Sl, 1941-1970. Downs•dew, Ontario, 1975. 

,__. 
0 
0 



TABLE 16. f~£winq deQree~1~ and hours of bright sunshine per year for selected stations 

Years Average annual growing degree Extreme minimum growing degree Extreme maximum growing degree 
Stat ion of 

0 
days 

0 above 5.6°Cdaysabove 5.0°C 0 
days 

above 5.0°C (elevation) Record above 5.6 C above 5.0 C above 5.6 C . 

Campbell River· 10 1656 1767 1451 1552 1845 1948 
{79 m) 

Nanaimo Airport 26 1726 ll342 1382 1472 2142 2272 
(32 m) 

Pachena Point 29 1364 1498 1045 1171 1793 1944 
(46 Ill) 

Port Alberni 19 1782 1892 1473 1572 2184 2300 
(59 m) 

Pod Alice 16 1657 1793 1453 1566 2131 2278 
(15m) 

Port llardy Air. 30 1229 1343 979 1083 1609 1740 
(23 Ill) 

Quatsino 31 1540 1660 1131 1235 1922 . 2053 
(2 m) 

Spring Island 24 1467 1599 1191 1306 2000 2146 
(11 m) 

Tofino Air. 18 1493 1623 1285 1411 1751 1890 
(24 m) 

Victoia Int. Air. 34 1755 1883 1463 1588 2169 2312 
(20 m) 

* Data for Victoria Gonzales Heights. 

Refe1·ence- Yorke, 8.J. and G.R. Kendall. Oai_l_L~!..!J!!l..~unshine, 
1941-1970. Canada Department of the Environment 
Abnospheric Environment Service. CLI-6-72. Downsview, 
Ontario. 1972. 

Growing degree day information supplied by Climatology 
Section- Resource Inventory Branch, British Columbia 
Ministry of the Environment. Victoria, .British 
Columbia. 1976. 

Bright sunshine per year 
(hours) 

1751 

1846 

2184* 

1-' 
C) 
1-' 



Years Average 
Stat I on of Frost-free 

(elevation) 'Hecord period 

Campbell Hiver 12 180 
(79 m) 

Nillla i 1110 Airport 24 157 
(32 rn) 

Pachena Point 30 200 
(46 rn) 

Port Alberni 20 170 
(59 m) 

Port Alice 15 229 
(15 m) 

Port Hardy Air. 27 175 
(23 m) 

Quatsino 29 211 
(2 m) 

Spring Island 21 240 
( 11 m) 

Totino Airport 16 213 
(24 m) 

Victoria Int. Air. 30 202 
(20 m) 

TABLE 17 .. Frost data for selected stations 

Average Average Years Lait Spring frost (date) . ( Longest 
F1rst fall frost . date) fro~t-free 

last spring first fall of Earliest Latest Earliest Latest p~riod frost frost He cord (days) 

Apr. 29 . Oct. 27 12 Apr. 8 May 27 Oct. 16 Nov. 5 209 

May 5 Oct. 10 24 Apr. 9 May 31 Sept.12 Nov. 12 190 

Apr. 17 Nov. 4 46 Feb. 14 May 13 Sept. 23 Dec. 8 261 

May 1 Oct. 19 44 Mar. 10 June 3 Sept. 12 Dec. 8 243 

Apr. 3 Nov. 19 15 Mar. 13 Apr. 22 Oct. 21 Dec. 23 270 

Apr. 30 Oct. 23 27 Apr. 4 May 23 Oct. 1 Nov. 17 206 

Apr. 16 Nov. 14 74 Mar. 7 June 11 Sept. 19 Dec. 22 267 

' Apr. 4 Dec.l 1 21 Feb. 25 May 9 Oct. 26 (No Fr.) 382 

Apr. 9 Nov. 9 16 Mar. 4 May 6 Oct. 10 Dec. 8 254 

Apr. 13 Nov. 2 31 Feb. 25 May 6 Oct. 10 Nov. 28 204 

* Heference: Hemmerick, G.M., and G.H. Kendall. Frost Data, 1941-1970. 

Enviromr.ent Canada, Atmospheric Environment. CLI 5-72. 

Downsview, Ontario, 1972. 

Shortest 
frost-free 

period 
(days) 

141 

118 

156 

121 

185 

148 

157 

189 
,_. 
0 

156 N 

138 
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