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INTERM REPORT ON THE SOILS INVENTORY 

OF THE AOSERP STUDY AREA 

DESCRIPTIVE SUMMARY 

BACKGROUND AND PERSPECTIVE 

This research project has been designed to supply information 

on the location and extent of soils and landforms in the AOSERP study 

area by developing soil and geomorphological maps of identified high 

priority areas at a scale of 1:50 000 for field working maps, with 

final presentation of 1:250.000. The ecological or biophysical approach 

is being employed as it is useful in terrain mapping in inaccessible 

areas where aerial photograph interpretation is an important part of the 

study process. 

This report reviews the progress made on a soils inventory of 

the AOSERP study area during 1978 and updates information presented in 

the previous inter im report (TurGhenek and Li ndsay 1978, AOSERP R.eport 28). 

The legend for the mapping has been revised and this revision reflects 

additional field and laboratory information cOllected during 1978. 

The soil inventory will be used to aid in the selection or 

expansion of research sites; to permit an estimate of the value and 

. location of present resource (e.g., soil amendments for reclamation); 

to provide background information for land use planning and for future 

impact studies; and to provide a means of monitoring resource changes 

caused by disturbance. These maps and the ones prepared under the 

ecological habitat mapping project (LS 2.3.1) will be of great value 

to anyone involved with the AOSERP study area. 

ASSESSMENT 

The report "Interim Report on a Soils Inventory of the AOSERP 

Study Area" which was prepared by L.H. Turchenek and J.D. Lindsay 

(Research Council of Alberta, Soil Survey Division) has been reviewed 

and accepted by the Alberta Oil Sands Environmental Research Program. 
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.I n vi ew of the va 1 ue of the document , AOSERP Management 

has recommended that the report be pUbl i shed and made ava i1 abl e to 

other AOSERP researchers and the public as soon as possible. 

The report documents additional field and laboratory 

information gathered during 1978 and updates the information presented 

in the first interim report (Turchenek and Lindsay 1978, AOSERP Report 

28). An updated map legend has been included together with the new 

maps produced to date at a scale of 1:50 000. 

Smith, Ph.D 
Program Director 
Alberta Oi I Sands Environmental 
Research Program 

H~ 
B.A. Khan, Ph.D 
Resea rch Manage r 
Land System 
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ABSTRACT 

Soil mapping of the AOSERP study area using the ecological 

or biophysical approach to land classification was continued in 1978. 

Work consisted of air photo interpretation, field checking, prepara

tion of interim maps, and analysis of soil samples. About 150 

townships Were field checked during the summer field season, and 

samples were taken from 44. mineral and 20 organic soil profiles. 

Samples collected from 52 profiles during the 1977 field season 

were analyzed during 1978. Since the initiation of this project, 

about 700 soi.1.s~mples h~ve been collected for laboratory analysis. 

The number of interim maps produced to date, including 16 submitted 

with this report (but which will be published separately at a later 

date) is equivalent to 12 of the 1 :50 000 National Topographic 

Services (NTS) sheets within the high priority area. With new 

fieJd and laboratory data, the legend was revised and now describes 

21 land systems. Significant findings include the occurrence of 

Solonetzic soils on the Dover Plains, and of extensive areas of 

permafrost in organic soils of the Birch Mountains Upland and the 

Dunkirk Plain. 
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1. I NTRODU CT I ON 

This report reviews the progress IllCIde on a soi Is inventory 

of the Al be rta 0 i I Sands Envi ronmenta I Resea rch Prog ram (AOSERP) 

study area .. (Figure 1) during 1978, and updates some of the infor

mation presented in the previous interim report (Turchenek and 

Lindsay 1978). The 1978 interim report should be consulted for 

background information on the use of soil maps. Additional infor

IllCIt ion describing the I and systems of the AOSERP area is presented 

in this report. Particular note should be made of revisions which 

have been made in the legend. The revised legend (Section B.2)~ in 

respect to land 'Systems,~ reflects the greater amount of information 

fir-om both field and laboratory gathered during 1978. The updated 

legend should be used with all mapS produced both prior to and 

after th is date. 

Work on thesoi Is i nventoryprojject during 1978 consisted 

of field checking a considerable portion of the AOSERP study area, 

preparation of interim (1 :50 OOO)~ps,and analysis of soil samples. 

A portion .ofthe summer field season was spent examining and sampling 

a peatland area, relatively intensively, in order to provide nore 

detailed information on the chemical and physical properties of 

organic soils in relation to their classification and distribution. 

Some observations on permafrost in organic terrain are also reported. 

Laboratory analyses and field descriptions of samples collected 

during 1977 are presented in Appendix B.l. 
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Fi gure 1. Location of the AOSERP study area. 
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2. RESUME OF CURRENT STATE OF KNOWLEDGE 

Publicationsdirectly applicable to biophysical mapping 

of the AOSERP study area were cited in the interim report in early 

1978. Three additional publications were helpful during the 1978 

field season. One 'is the AOSERP Project LS 2.3 report "Ecological 

Habitat Mapping of the AOSERP Study Area: Phase I" (Thompson et al. 

1978). The maps produced in this report are particularly useful as 

they provide landform and vegetation inputs, leaving soils information 

to be gathered for describing land systems in the area. The second 

report, which providesecological information useful in mapping the 

Athabasca delta.area, is. "Landscape Classification and Plant 

Successional Trends: Peace-Athabasca Delta " (Dirschl etal. 1974). 

The third report, "Soil Survey of a Portion of the Syncrude Lease 

17 Area, Alberta" (Twardy 1978) is accompanied by a soi I map at a 

scale of 1:24 000. 
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3. MATERIALS AND METHODS 

Methodology in the soi Is inventory is based on the ecolog

ical or biophysical approach, as described in the 1978 interim report. 

Mapping consists of air photo interpretation, field checking and 

sampling, and preparation of maps on 1:50 000 National.Topographic 

Sheets. Because NTS maps are avai lable for only a portion of the 

study area, the base maps used for the remaining area wi 11 be 1:63 000 

forest cover maps expanded to 1:50 000 and showing only planimetry and 

hydro logy. 

Field work during 1978 emphasized examination and sampling 

of organic soi Is which cover a considerable portion of the AOSERP 

study area. A specific objective of this work was to determine 

differences in physical and chemical properties of different peat 

types, and to determine relationships among peat landforms, peat 

depths, and permafrost occurrence and appearance on aeri al photo

graphs. Physical and chemical properties of peat, peat depth, and 

occurrence of permafrost are factors important in the classification 

of organic soils and, therefore, in mapping organic land systems. 

These factors could also have important land use implications. 

Accurracy in air photo interpretation of peatlands is dependent on 

relating vegetation communities, from which chemical and physical 

properties of soil can be inferred to some extent, and organic land

forms, from which depth and permafrost can be inferred once the 

relationships are established. For example, an area of black spruce 

vegetation appearing even-toned on an air photo is likely to be a 

horizontal bog with deep fibric peat soi Is. A similar bog area with 

white speckles or numerous small water bodies is usually indicative 

of a peat plateau with collapse scars in permanently frozen, deep, 

fibric peat. Very light toned areas, often ribbed, are ~ens. 

These usually consist of deep, mesic peat of sedge and grass origin. 

It has been shown that bog (moss) peat soils have low pH (about 3 to 

4) whereas fen peats are near neutral (Kong et al. in prep.). Samples 

were taken to determine whether these pH differences, and other 

properties, apply throughout the AOSERP study area. 
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AIls ites examined were accessi ble onlybyhel i copter. 

Peat depths were determined using anOakfi eI d probe wi th extensions 

to 1+ m. Samples were taken with .a bucket auger at intervals to a 

depth of 200 em, or to mineral soi 1. An auger was used to sample 

frozen peat; however penetration and sampl ing at depth were achieved 

at few si tes because the auger tended to become frozen in by water 

percolating into .. the hole from the surface. 

Field descriptions included landform, vegetation, and peat 

composition using the von Post scale for fiber, root, wood, and 

moisture contents, and for degree of humHication(Stanek and Silc 

1977) . 

Water samples were taken at the surface of the water 

tables and at 1 m depth to determine. pH, conductivity, and, in some 

samples, contents ofN, P, K, Ca, and Mg. Analyses to be conducted 

on peat samples areas follows: rubbed and unrubbed fiber contents; 

max imum water ho 1 di ng capacity; bu 1 k densi ty; ash >content; pH; 

cation exchange capacity; exchangeable cations; total N; and total 

C. methods of analyses have been described by Kong et al. in prep. 

A large peatland area of about two townships (Tp 89-R16-

and 17-w4) showing several organic landform and peat types was 

selected for relatively intensive study. The purpose of this study 

was to obtain more detailed information (mrelationships among 

peatland properties referred to above. Infrared false colour ai r 

photos were obta i ned fo r detai led air photo i nte rp retat ion. Sanp 1 i ng 

was carried out as described abbve. 

Of the soi I forming factors, cl imate is particularly 

important in considering the distribution of permafrost in the 

AOSERP study area. Climatic data from the fall of 1976 onward 

were obtained from the AOSERP Air System Data Acquisition Project 

(A.S. Mann, pers. comm.) and long-term data from Alberta Environment 

(1971). 

\ 
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4. RESULTS 'AND DISCUSSION 

4. 1 DESCRIPTION OF ECOLOGICAL UNITS 

A map of the land subregions and districts in the eastern 

half of the AOSERP study area was presented in the 1978 interim 

report. Based on further field checking and air photo interpretation, 

the entire AOSERP study area was further subdivided as shown in 

Figure 2. Land districts which were not described in the interim 

report, the Dunkirk and Hangingstone plains, are described below . 

Both are in the Mixedwood Subregion. 

4 . 1.1 Land Di stri cts 

The Dunkirk Plain is a westward continuation of the 

Dover Plain, but has been separated on the basis of surficial 

deposits , climate, and predominant soils. The area lies between 

the Thickwood Hi lIs Upland and the Birch Mountains Upland, rising 

f rom abo ut 500 m adj acent to the Dove r PI a into about 600 m 

adjacent to the Birch Mountains. Relief is very low, this likely 

being a major factor in development of extensive wetlands through

out the area. Dominance of organic soi Is in this district is a 

major differentiating factor between the Dunkirk and Dover plains. 

Orthic Gray Luvisols have developed on the better drained portions 

of the area. Permafrost is common where black spruce-sphagnum 

moss bogs have developed. Along with the Birch Mountains Upland, 

much of the Dunk i rk PI ai n 1 ies in the zone of pe rmafros tin 

organic soils outlined by Lindsay and Odynsky (1965). Glacial till 

is the main surficial deposit. Underlying deposits are shales 

and sandstones of the Grand Rapids Formation, and shales of the 

Labiche Formation. 

The Hangingstone Plain area was previously included in 

the Stony Mountain Upland, but is now separated on the basis of 

relief, elevation, an'd differences in materials. The elevation 

range is approximately 450 to 600 m above mean sea level. Relief 

is low. Surficial deposits consist mainly of glacial till of the 
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Horse River type, whereas that on the Stony Mountain Upland is 

mainly of the Kinosis type (Bayrock and Reirnchen 1974). Shales 

·of the Cretaceous Labiche Formation underlie the district. 

4.1.2 Land Sys terns 

Four new land systems recognized in 1978 and described 

in the revised map legend accompanyi ng thi s report are the Surmount , 

Livock, Chipewyan, and Mamawi land systems. 

Surmount is the dominant land system of the Stony 

Mountain Upland. It consists mainly of Orthic Gray Luvisols 

developed on glacial till. However, the parent material consists 

of two types of till in most places. The surficial material is 

similar to the medium-textured Kinosis till (Bayrock and Reimchen 

1974). A dark-coloured and shale-rich basal till is usually found 

wi th in m below the surficialti 11. 

The Livock land system bears some simi larity to the Dover 

system. However, the Gray Luvisol soi Is are developed on medi urn 

textured glaciolacustrine veneers rather than on fiae~ and very 

fine textured glaciolacustrine and mixed lacustrine deposits. 

The Chipewyan and Mamawi land systems describe respectively 

the relatively wet (Gleysolic) and dry (Regosolic) soils of the 

Athabasca Delta Plain district. 

Revisions and additions have also been made to the 

Kenzie land system. Field checking has shown that, in deep moss 

peats, permafrost often occurs in significant proportions. Fibric 

Organic Cryosol~, therefore, have been added to the Kenzie 

description. Field work in the Dunkirk Plain and Birch Mountain 

Upland has shown that Cryosols are dominant rn organic soils in 

many areas. Therefore, Kenzie 3 was established -to describe this 

type of land system. 

Because the Cryosolic order of soils was not described 

in the interim report, a brief description from "The Canadian 

System of Soi.1 Classification" (CSSC 1978) is given here. 
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Mixedwood Subregion 

a. Dover Plain 

b. Stony Mountain Upland 

c. McMurray Lowl and 

d. Alga r P la in 

e. Thickwood Hi 11s Upland 

f. C lea rw a te r P 1 a i n 

g. Muskeg Mountain Upland 

h. Ha~gingstone Plain 

"i. Dunk rrk . 

j. Birch Mountain Upland 

Upper Mackenzie Subregion 

a. Embarras Plain 

b. Cal umet Pl ain 

c. AthabascaDelta Plain 

III. Athabasca South Subregion 

IV. 

a. Fort Hills Upland 

b. Richardson Hills Upland 

c. Firebag Hills Upland 

Northwes te rn Trans i t ion Sub reg ion 

a. Kazan Up land 

subregion boundary 

district boundary 

Figure 2. Land subregions and districts of the AOSERP study area. 

cont i nued ••.• 



9 

." .... .J ""D ..... 11 
ALBERTA 

25 kill 

18 \ 17 16 15 14 

",. _.-, 

96 

95 

94 

93 

19 92 

91 
.~. 

90 

89 

88 

Ii 

WE51 OF 'HE FOURTH MERIDIAN 

Figure 2. Concluded. 



10 

Cryosolic soils are formed in either mineral or organic materials 

that have pe rmafrost either wi th in 1 m of the surface or wi th i n 2 m 

if more than onethird of thepedon has been strongly cryoturbated, 

as indicated by disrupted, mixed,or broken horizons. They have a 

mean annual temperature below OOC. The Cryosolic order is divided 

into three great groups of whi ch only one, the Organi c Cryosol, 

extends from the s uQa rcti c into theBo rea 1 forest wi th i n wh i ch the 

AOSERP study area lies. 

Organic Cryosols have developed principally in organic 

materials containing more than 17% C by weight in the surface layer. 

They are more"tnan 40 cm thick, or more than 10 cm over a lithic 

contact, or more than 10 cm thick over an ice layer that is at least 

30 cm thick. Permafrost occurs within 1 m of the surface. The 

Fibric Organic Cryosol has been the main subgroup recognized in the 

study area. Soils ofthls subgroup have organic layers thicker 

than 1 m, and the material is dominantly fibricin the control section 

below a depth of 40 cm. 

It should be noted that soil names used in this project 

(AOSERP Project LS 2.1) are not the same as those used in a recent 

soil study of the Syncrude Lease 17 (Twardy 1978). The two studies 

were conducted independently and as a result di fferent names were 

used for similar soils. This may lead to some confusion for users 

of the two reports. Therefore, in order to clarify nomenclature, 

a correlation of the soil names for the projects is shown in Table 1. 

Note shoul d a 1 so be made of changes in a mapp i ng 

convention and a land district name used previously. Maps published 

in 1978 use the symbol Bv (bog veneer) for the Kenzie 2 land system. 

To conform to the landform classification system of the Canada 

Soi 1 Survey Committee (1978) , the symbol Bb (bog blanket) wi 11 . 
replace Bv in all other maps produced. 

The second change pertains to separation of the Point 

Brule Lowland land district on the soil map of NTS sheet 74E/11 

produced in 1978. The area thus mapped is now regarded to be the 

southern limit of the Athabasca Delta Plains land district. 
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Table J. Correlat -ion of soi 1 group names used in "Soi 1 survey of 
a portion of the Syncrude Lease 17 area, Alberta ll with 
land system names used by AOSERP Project LS 2.1. 

Sync rude Name 

McMurray 

Mi ldred Lake 

Blackmud 

Gunderson 

Lodge 

Kenz1 e 1, 2 -

Kenzie 3 

Eaglesham 1, 2 

Eaglesham 3 

AOSERP Name 

Dover 

Algar 

Mil ared 

Bitumount 

Mi I dred or Ruth 

Kenzi e 2 

Kenzi e 

none 

Eaglesham 1 
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OCCURRENCE OF PERMAFROST IN ORGANIC SOILS IN RELATION 
TO CL I MATE 

Permafrost in organic soils of the AOSERP study area is 

dominant in the Kenzie 3 land system which occurs mainly in the 

Birch Mountains Upland and Dunkirk Plain land districts. Lindsay 

and Odynsky (1965) studied the distribution and some characteristics 

of a frozen layer in organic soils across Alberta, north of 540 

North Latitude. They divided the area into three broad zones based 

on persistence of a frozen layer in these soils. Two of these 

zones occur within the study area. The first includes the Birch 

Mountains Uplal'ld, the 9unkirk Plain, and the Kazan Upland. In this 

zone, a frozen condition was found at 90% of the inspection sites, 

at an average depth of 56 em. In the second zone, which includes 

the rema i nde r of thes t udy area, 60% of the sites had a frozen 

layer. The first zone was considered to be a permafrost zone, but 

the second was called a cl i·mafrost zone (after Radforth 1962) in 

which ice is temporary, but lasts more than one year. 

Zoltai (1971) has mapped the southern limit of permafrost 

in peatland in Manitoba and Saskatchewan, the boundary agreeing 

well with that of Lindsay ' and Odynsky. Zoltai's analysis of weather 

stat i on data i ndi cated that pe rmafrost-a ffected peat 1 andforms 

occur in organic terrain where the mean annual air temperature is 

less than OOC. 

Examination of cl imati c data, particularly temperature 

and precipitation, may help to explain occurrences of permafrost 

in ~he AOSERP study area. A summary of temperature data from 

various points (Table Z) shows that mean summer temperatures at 

the Birch Mountain, Legend, Buckton, and Edra lookouts in the 

Birch Mountains are about zOe lower than ' at other points such as 

Fort McMurray. Similarly, mean annual temperature at Fort Chipewayan 

is about 20 e lower than at Fort McMurray (-loe). The data from 

these different areas correspond well with the permafrost zones of 

Lindsay and Odynsky (1965). 
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Table 2. Ave rages of monthly and annua 1 temperatures from stat ions 
in. -the AOSERP study area (GC) • 

Station Jan. Feb. Har. A;Jr. Hay June July Aug. Sept. Oct. Nov. Dec. Annual 

.. . a b 
Algar lO . ' 7 t2 llj t3 7 

Anzacr. -18 -11j -tl It 9 13 17 llj 9 3 -5 -13 

BI rc:h Hountal n lOe -16 -3 -6 -t tl 9 8 2 -11 -21 

BI rch Mountain lOa 6 tt tit t3 7 

BI twnount lOe -t8 -It -5 6 t2 15 .tS 11 10 It -ft -22 

Blt~unt lOa 9 tit 17 lit 

B uc:k ton lOa 6 10 t3 t2 

Edra LOa 6 11 lit 13 

Ells LOe n lit tl! to 8 2 -II -22 

Ells LOa 8 13 t6 lit 

Fort Chipewyana -26 -22 -1§ -3 7 13 16 15 8 -tl -21 -3 

Legend LOa 9 11 13 15 

Fort HcKurnlya -22 -17 -9 9 13 16 Ii! 9 3 -8 -17 -1 

Grande LOa 8 13 16 lit 

Hi ldred Lakee :023 - .18 -12 It 9 15 17 15 10 3 -7 -9 0 

Huskeg LOe -20 -It 6 11 lit 14 10 8 3 -11 -22 -

Huskeg LOa 7 12 15 13 8 

Ri chardson .LOe -19 ':'5 -7 5 12 15 16 12 10 I! -9 -23 

iti cha rdson LOa 9 lit 17 15 9 

Stony Hounta .in LOe 7 I! -10 -20 

Stony Kountai n LOa .. S 12 15 13 8 

Tar Is landd -17 -17 -9 8 13 16 17 18 13 2 -5 -16 2 

Thickwood LOe -17 -2 -6 0 9 9 It -10 -21 

Th i ckwoodLOa 8 13 15 lit 8 

a 1941-1970 averages, Alberta Environment (1970) 

b LO - Lookout 

c 1974-1976 averages 

d 1976 only 

e 1977 data from AOSERP Ai r System - Oata Acquisition Project 
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The number of degree-days above 50 C wi thi n the study area 

is lowest in the Birch Mountains, at less than 1800, compared to 

approximately 2000 in the remainder of the area (Longley 1968). Mean 

annual snowfall (1931 to 1960) is also slightly higher at 152 cm 

in the Birch and Stony Mountains than in the remainder of the 

area. 

The effects of c 1 i mate on vegetat i on and subsequent peat 

formation appear to be such that thicl<. deposits of moss peat, with 

high insulating properties, form in areas such as the Birch Mountain 

Upland. This feature, combined with higher precipitation and longer 

spring thaw p~r.iods (du~ ~o lower temperatures), may be sufficient 

to explain permafrost distribution in the study area. Definite 

conclusions, however, cannot be made without further detai led studies. 

4.3 SOJL-DRAINAGE-VEGETATION RELATIONSHIPS 

A chart of vegetation types that occur most commonly on 

different soil types and drainage regimes, within the various land 

systems, was presented in the 1978 interim report. A revised chart 

is presented in Tab Ie 3. The revi s ions were made to i ncl ude new 

land systems and to change the symbol ization to conform with that 

used by Project LS 2.3 (Thompson et al. 1978). The LS 2.3 vegetation 

scheme is based on the AOSERP Project VE 2.2 report of Stringer 

(1976). The legend for the vegetation classification is reproduced 

in Table 4, but the LS 2.3 report (Thompson et al. 1978) should be 

consulted for complete descriptions. 

4.4 AREA MAPPED TO DATE 

During the 1978 field season,the northern portion of the 

high priority area extending to Lake Athabasca . and all of the 

medium priority area were field checked and sampled. The total 

area mapped to date is shown in Figure 3. About 95 hours of 

helicopter time were used during a total of about 50 days in the 

field. An average of two to three sites per township were examined. 

Forty-four mineral soi I profiles were sampled. About 85 organic 



Table 3. Soi l-drainage-vegetation relationships in the AOSERP study area. 

EluvlatedOystrlc Otthlc G.E.0.8.,b TypIc Heslsol 
Soli Oru" I soliE I uvl ate( Gray Cumull<: Regosol 

C.LE.B., C .• C.l., Peaty Terrlc l1eslsol Typic Flbrlsol 
Eutrl c Orunl5ol Luvlso I Orth I c -Reg050 I 

C .• C.R •• G.R. Cleysoh Terrlc FlbrJsol Flbrl c Hes 1501 

~ Very Rapl d Well to Hoderate Iy We II 
Imperfect Poor Poor to 

Land System and RapId 110derately Well to Imperfect very poor Very Poor 

Heart 2ea '. Ib 2b lb' 

HII dred 2ea 2al1 2aA Ib 2b 1b 

1'1 rebaQ 2ea 2aH 2aA '. • Ib2b lh 

Kearl 2cll 2aH 2aA ' .. Ib 2b 3b 

Ruth Lak .. 2,,11 '"H '"A hH3 2aAiI Ih'h 1,. 

Kinos Is 2aHa 2c 2aA lb2b 'lb 

SurrroUllt 2aHa 2b lb 2b 3b 

Horse RI ver 2al1a 2aA Ib Zb lb 

leqend 2ea 2b 2"H3 .--Ih'h 1" 

1I vock 2al1a 2aC 
. 

Ib 'b 1h 

Dover 2cAa '"Ha b lh Ih 11. 

Buckton ZaC 2"11 2aCa 2al1a .Ib 2b Ib 'lb 

Hamur ", ZaC a 2,11 Ib 2b lb 3b 

I1cl1urray 2aea la 2al1 laa lba lb)b 

l1amawl lb 

BI turrount 2c 2al1 Ib 2b Iba 1ba 

Steepbank 2aH Ib 2b Iba 3b· 

Algar 2aH la Ib Iba 3b 

Kenzie . . 0 . . , 1ba 1.., 1b 1d 1.., 
Eaglesham 3b 3c 3aa 3d 

a dominant, or one of domlnan~s, In system. 

b C.E.O.B. -CI .. yedEluvlated Oystrlc Brunlsol: C.E.E.B. -Cleyed .Eluvl.ted EutrlcBrunhol; G.G.L. - Glayed CrayLuvhClI; 
G.C.ft •• Cleyed Cumullc .Regosol; C.R •• Cleyed Regosol. 

V1 
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Table 4. Vegetation legend for ecological habitat mapping 
at the AOSERP study area. (Reprinted from Thompson 
et al. 1978). 

VEGETATION LEGEND 

1. BOTTOHLAND ~ RIPARIAN COKH~NITIES 
a. BOTTOMLAND l. R£PARIAN FOREST 

b. DECIDUOUS SHRUB 

2. UPLAND COHKUNITIES 
UNDIFFERENTIATED 
(Usually Complex) 

3. 

". 
S. 

a. WHITE SPRUCE-A5PENFOREST 

2aA aspen 
2aM mixed 
2aC coni ferous 

b. H'XED CONIFEROUS 

c. JACK PINE 

d. UPLAND OPEN 

WETLAND COMUNJ TI ES 
UNDIFFERENTIAtED 
(COIJ1)lex) 

a. FEN COMMUN I TI ES 

b·. BLACK SPRUCE BOG FOREST 

c. SEMI-OPEN BLACK SPR~CE, 
tAMARACK BOG FOREST 

d. LIGHTLY FORESTED TAMARACK 
AND OPEN HUSKEG 

!!!!!!. 
NON-VEGETATED 

POSSIBLE COMPONENTS VISIBLE ON 
FALSE COLOR INFRARED PHOTOGRAPHY 

ba.ls8m poplar 
aspen poplar 
whl te spruc;e 
wlll_ 
alcler 
paper bl rc:h 

wi llow 
o alcler 

dwarf bl rc:h 
IlIIIIacture aspen 
paper birch 

de.cl duous shrub on burned over 51 tes 
aspen poplar 
tall··wlll_ 
alder"· .. 
balsam poplar 
paper birch 

whl te spruce 
aspen 
jack pine 

black spruce 
jack pine 
wh Ite spruce 

Jack pine 
b lack spruce 
wh I te spruce 
aspen 

grasses, low herbs and shrubs 

sedge.s, rushes 
·low scattered shrubs 
tall Shrubs 

black spruc;e,. sphagnllll mosses 

black spruce, tamarack, sphagnum mosses 
sedges, rushes 

tamarack, black spruce, low shrubs 
sphagnum mosses . 

recent s t I des, 5 I ,,",,5 wi. th 
sparse vegetation (unclassified) 
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Fi gure 3. Area mapped and classified to the end of 1978. 
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soil sites were examined, water samples being taken from each. 

Peat samples were taken at 20 sites. Thirty of the water sampling 

sites and 10 of the peat sampling sites were in the intensive study 

area (Section 3). The remainder were taken at various locations 

th roughout the study area : 

Of approximately 305 townships in the study area, 124 

were field checked prior to 1978, 149 were checked during 1978, and 

32 rema into be mapped. 

Because black and white air photos were not available 

for the area north of township 100, infrared false colour transpar

encies (1 :50 -000) of imagery taken for AOSERP during 1977 were 

obtained for air photo interpretations . Unlike black and white 

air photos, infrared transparencies are difficult to use in the 

field to aid navigation and location of sites. tn areas of infra

red coverage only, forest cover maps and 1:50 000 NTS maps were 

used for these purposes. 

Infrared falsecoJourtransparencies at a scale of 

1:30000 were also obtained for two strips flown in the Dunkirk 

Plain area. Some of these were used for air photo interpretation 

of a peatland area selected for relatively intensive study (Section 

3). Results of this study are not reported here as laboratory 

analyses of peat an ,~ water samples wi 11 not be completed unti 1 the 

spring of 1979. However, analyses completed to date, such as pH 

and fiber contents, have confirmed descriptions of Kenzie and 

Eaglesham land systems, as presented in the previous legend, and 

have permitted some revisions to be made, as presented in the 

updated legend accompanying this report. 

Maps published to date are: NTS sheets 740/11, 12, 13, 

14 and 74E/3 and 4, submitted with the 1978 interim report; 

74E/5, 6, 11, and 12, submitted in May 1978; 740/6, ]W, lOW, 15W 

and 74E/2W, ]W, submitted in January 1979; 74E/10W, 15W, 14 and 

74L/2W, 3, SE, 6, 7W, lOW, 11 - submitted in August 1979. 
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4.5 so I L DESCR IPT I.ONS AND ANALYSES 

Descriptions and analyses of soi Is which were sampled in 

1977 are presented in Appendix 8.1. The sample sites are shown in 

Figure 4. Engineering test .data for subsoi Is of the profi les 

described were presented in the interim report. The analyses have 

revealed some interesting properties of soils arid deposits in the 

study area. 

Exchangeable calcium to sodium ratios were less than 10 

in many of the soils sampled from the Dover Plain. Soils with 

Ca:Na ratios below lOare classified in the SolonetzicSoil order. 

Those found In"the study area are Gray Solodized Solonetz and 

SolonetzicGray Luvisolsoils. So.me sites examined were saline 

below the solum. Physically, these soils are similar toOrthic 

Gray Luviso1s and many land use interpretations are also likely 

to be simi lar. The Solonetzic soils are presently included in the 

Dover land system but will be separated under a new name on the 

final land system map~ 

Analyses have also shown that the surficial deposits 

sk i rt i ng the Muskeg Mountai nand Th i ckwoodHi11 s Up 1 and are mi xed 

lacustrine deposits, containing stones and till-like layers, orig

ina1. 1Y described by Bayrock and Reimchen (1974) and McPherson and 

Katho1 (1977). In the Muskeg MoUntain area, these were previously 

recognized as glacial ti 11 and~ere included in the Kinosis land 

system. However, parti cle size ana lyses have shown that these 

deposits are quite different, the mixed lacustrine materials 

being somewhat. finer ~e.g. compare analyses of Sites 13 and 15). 

It is likely tha~on the final map, Orthic Gray Luviso1s on these 

types of deposits on both sides of the river will be placed in the 

Dover system. There is a further justification for separation of 

the Solonetzic soils on the basis of type of material; the mixed 

lacustrine deposits are mainly fine loamy, fine si 1ty and fine 

clayey, whereas the glaciolacustrine deposits on which Solonetzic 

soils have developed are mainly fine clayey (35 to 60% clay) and 

ve ry fine clayey (mo re than 60% clay). 
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Fi gure 4. Locations of soi sampJ ing sites in J977. 
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The genetic material described for each soil profile in 

Appendix 8.1 has a texture as well asa genetic component. The 

textural description is based on particle s:ize classes for fami ly 

groupings of soils (esse 1978). The textural description is a 

composite particle size class of all layers between the 25 and 

100 cm depths, or from the top of the Btor Bm hori zonto 100 cm. 

This scheme for description of soil material is being introduced 

here experimentally as a basis for naming of units being mapped. 
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5. CONCLUS IONS AND RECOMMENDAT IONS 

About 150 townships in the AOSERP high and medium priority 

a reas we re field checked and samp led du ring 1978. The tota I to 

date is about 275 townships, leaving about 30 to complete in 1979. 

The legend was revised and now contains descriptions of 21 land 

systems. 

A sampling program and analyses of samples were continued 

in 1978. Aportion of a large peatland area was examined in relative 

detail to obtain information which would aid in the airphoto inter-

pretation and mapping of peatlands in the area. It was found that 

permafrost was conmon i n- the organ i c soi I s of the Bi rch Mountai n 

Upland and the Dunkirk Plain. Elsewhere, permafrost occurred more 

sporadically. 

A table of soil-drainage-vegetation relationships was 

updated to include new land systems and to conform to the vegetation 

classification scheme used by AOSERP Project LS 2.3. 

Laboratory analyses have revealed soi I features which 

were not readily apparent in the field. This derronstrates how new 

information is continually obtained during the course of a survey, 

and points to the need to emphasize that al I maps produced on 

1:50 000 base maps in this project are interim in nature and that 

several modifications may be necessary in production of the . final 

map. Users should be aware that, for the above reasons and due to 

the reconnaissance level of mapping in this project, no site 

specific information can be obtained from the maps produced. 
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6. FUTURE PLANS 

The soils inventory project in the AOSERP study area 

requi res continuation of field checking and production of maps 

duri ng 1979-80. 

Pl"oduction of maps to complete the high priority area and 

those areas delineated. in the 1978-79 contract (Gregoire Lake area; 

west Thickwood Hills area; Namur Lake .area) is the highest priority 

at present. Maps wi 11 be presented to program management as drafting 

is comp leted during the fi rst few months of 1979. 

Only a few days of survey .by helicopterwill . be required 

to complete field checking of the low priority area. However, several 

days wi 11 also be requi red to re-examine some areas where insuffi dent 

fi e 1 d data exi st or where air photo i nte rpre tati on and i nte rp retat ion 

of laboratory analyses have been proQlemati cal. Additional samples 

may also be taken during 1979. 

With regard to personnel, the project has employed one 

full time professional, L.W. Tu.rchenek, 'and a summer student, G.A. 

Siers, during the last two years. In Octob'er 1978, a technical 

assistant, O.K. Skinner, was taken on full time to assist mainly 

in drafting maps. It is anticipated that the" technical assistant 

wi 11 be required throughout 1979 to aid in production of the large 

number of maps covering the study area. 
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8. APPENDICES 

8.1 DESCRIPTIONS AND ANALYSES OF SOILS SAMPLED IN 1977 



Site: 

Land System: 

Locat i on: 

Classification: 

Landform: 

Genetlc Material: 

Surface Exp ress i on: 

Site. Features: 

Vegetation: 

Profile Description: 

27 

M77-1 

Mildred 1 

NE S-101-9-4 

Eluviated Eutric Brunisol 

Glaciofluvial; sandy; overlying morainal 

Inclined; very gentle slope 

Mid-slope position; north aspect; well 

drained; high perviousness; moderately 

stony 

Jackpi neiaspen-bearberry/rose (2c) 

LFH S to 0 cm; slightly to moderately decomposed leaves and 

needles; p lenti ful, fine and medi um, hori zontal roots; clear 

waY'! boundary. 

Ae Oto 8 cm; grayish brown (10YR S/2 d; 10YR 3/2 rn); loamy 

sand; single grain; loose; ' few, very fine to medium and 

very few, coarse, .horizontal roots; 20 to 30% coarse 

fragments; clear, wavy boundary. 

Bm 8 to 38 cm; brown {7.5YR 4/4 d; 7.SYR 3/3 m); sandy loam; 

single grain; soft; few, very fine to medium, oblique 

roots; 20 to 30% coarse fragments. 

BCk 38 to lOS cm; yellowish brown (10YR 5/8 d; 6.5YR 4/4 m); 

sand; single grain; loose; very few roots; 10 to 30% coarse 

fragments; numerous grave lly and cobb ly tar sand fragments; 

abrupt, wavy boundary. 

Ck 

II Ck 1 

lOS to 111 cm; pale brown (10YR 6/3 d; 10YR 4/3.5 m); fine 

sand; single grain; soft; very few roots; less than 5% coarse 

fragments; abrupt, wavy boundary. 

111 to 119 cm; light reddish brown (5YR 6/2 d; SYR4/3 m); 

clay loam; massive; friable; very few roots; less than 10% 

coarse fragments; pink laminations; clear, wavy boundary. 



IICk2 

III Ck 1 

IIICk2 

28 

119 to 126 cm; pinkish gray (5YR .6/2 d; 5YR 4/3 m); si lty 

clay loam; massive; friable; very few roots; less than 10% 

coarse fragments; clear, wavy boundary. 

126 to 138 cm; pinkish gray (7.5YR 6/2 d; 7.5YR 4/2 m); 

loam; massive; friable; very few roots; less than 10% 

coarse fragments; pink bands; clear, smooth boundary. 

138+ cm; brown (10YR 5/3 d; 10YR 3/3 m); sandy loam; 

massive; very friable; very few roots; less than 10% 

coarse fragments. 



Table 5. Analysis: Si te M77-1. 

Horizon Particle Size. Distribution (%) pH pH . Org.C. Total N C/N Sand VCS CS HS FS VFS . Silt Clay FineC (:aC1 2 H2O % % 

L-H 4.9 5.3 33.03 1.46 .. 23 

Ae 81 10 25 36 9 17 2 1 . 4.6 5.5 2.79 0.09 31 
Bm 75 2 16 25 26 6 9 16 9 5.7 6.2 2.55 0.06 . 43 
BCk 98 tr 13 59 26 tr . 7.2 7.4 0.14 0.01 14 
Ck 96 5 7 9 64 11 2 2 7.2 7.8 
liCk 1 46 3 13 21 .8 25 29 7 7.3 7.7 
IICk2 7 6.0 33 5 • 7.4. 7.7 
JlICk 1 47 tr 4 15 20 8 35 18 4 ·7.4 7.8 
IIICk2 62 27 11 2 7.4 7.9 

N 
\,0 

Horizon CaC03 TEC Exch. C~tions me/100 9 Base Sat. E.C. Sat-H2O 

eq. (%) me/l00g Na K Ca Hg % nvnho/cm % 

Cations in saturation extract mell 

Na K Ca H9 

L-H -
Ae 6.6 0.04 0.09 4.0 0.6 72 
Bm 4.8 0.3 0: 1 . 6.7 2.3 100 
BCk 0.1 1.2 0.01 0.03 1.0 0.4 100 
Ck 2.3 
IICkl 12.0 
IICk2 4.2 
JlICk 1 9.6 
IJlCk2 8.9 



Si te: 

Land System: 

Locat i on: 

Classification: 

Genetic Material: 

Surface Express i on: 

Site Features: 

Vegetation: 

Profile Description: 

30 

M77-2 

Mil dred1 

SW 20-104-6-4. 

Eluviated Dystric Brunisol 

Glaciofluvial; sandy 

Undulating; gentle slopes 

Mid slope position; east aspect; rapidly 

drained; high perviousness; non stony. 

Jackpine-lichen-bearberry (2c) 

LFH 1 to 0 cm; slightly to moderately well decomposed needles 

and lichens; clear, smooth boundary. 

Ae Oto 6 cm; gray (10YR 5/1 d; 10YR 3/1 m); sand; single 

grain; loose; plentiful, very fine to medium, horizontal 

roots; c 1 ea r, broken bounda ry . 

AB 6 to 16 cm; very pale brown (10YR 6/3 d; 10YR 5/3 m); 

sand; sing Ie gra in; loose; few, ve ry fi ne to medi urn, 

oblique roots; clear, wavy boundary. 

Bm 16 to 30 cm; yellow (10YR 6/6 d; 10YR 4/6m); sand; 

single grain; loose; few, very fine to medium, vertical 

roots; gradual, wavy bounda ry . 

BC 30 to 50 cm;very pale brown (10YR 6/4 d; 10YR 5/4 m); 

sand; single grain; loose; very few roots; gradual, 

smooth boundary. 

Cl 50 to 100 cm; pink (5YR 8/3 d; 5YR 6/3 m); sand; single 

grain; loose; very few roots; diffuse, smooth boundary. 

C2 at 110 cm; pink (5YR 8/3 d; 5YR 6/3 m); sand; single 

grain; loose; very few roots. 

C3 at 160 cm; pink (5YR 7.5/3 d; 5YR 6/3 m); sand; single 

grain; loose; very few roots. 



Tab1e 6. Ana1ysis: Site M77-2. 

Hod zan Particle. Size Distribution (~) pH pH Org.C. Total N C/N Sand VCS CS MS FS VFS Si It Clay Fine C . CaCI 2 H2O % % 

l-H 3.7 4.3 36.97 0.39 95 
Ae 99 0 4 43 50 2 3.9 4.9 0.49 0;02 24 
AB 97 tr 4 42 48 3 3 4.3 5.0 0,00 0.01 
Bm 98 0 2 36 57 4 2 4.8 5.5 0.00 0.00 
BC 99 0 4 49 43 3 5.0 5.6 
Cl 100 0 11 68 21 tr 0.5 - 4.9 5.8 
C2 100 tr 11 54 33 tr 0.5 

, 
4.8 5.8 

C3 100 0 5 60 34 tr 0.5 . 4.8 5.7 

w 

Horizon CaC03 TEC Exch. Cations me/IOO 9 Base Sat. E.C. Sat.H2O Cations in saturation extract me/I 

eq. (%) rrre/l00g Na K Ca Mg % po/cm % Na K Ca M9 

l-H .. 
Ae 2.3 0.3 0.02 0.3 0.05 29 
AB 0.4 0.03 O.ot 0.0 0 •. 08 30 
Bm 0.5 0.0 0.01 0.0 0.08 18 
BC 0.3 0.01 0.01 0.0 0.03 17 
Cl 0.2 0.0 0.01 0.0 0.03 25 
C2 0.1 0.04 0.0 0.0 0.03 100 
C3 0.1 0.0 0.01 0.07 0.03 100 
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Site: M77"3 

Land System: Mi ldred 1 

Locat i on: NE 8-102-9-4 

C I as s i fi cat i on: Eluviated Dystric Brunisol 

Landform: 

Genetic Material: 

Surface Expression: 

Glaciofluvial; sandy 

Terrace; nearly leve I 

Site Features: Mid slope position; north aspect; 

well drained; high perviousness, 

non ~tony. 

Vegetat i on: . . Jackp i ne-b I uebe rry / cowberry /bea rbe rry (2c) 

Profi Ie Description: 

LFH 4 to 0 cm; undecomposed to moderate ly decomposed needles 

and lichens; abundant, fine to medium, horizontal' roots; 

clear, smooth boundary. 

Ahe 0 to 3cm; dark grayish brown (10YR 3.5/2 d; 5YR 2.512 m); 

sand; single grain; loose; plentiful, very fine to coarse, 

horizontal roots; clear, wavy boundary. 

Ae 

AB 

Bm 

BC 

3 to 9 cm; brown (lOYR 5/3 d; lOYR 3/3 m); loamy sand; 

single grain; plentiful, very fine to coarse, horizontal 

roots; very friable; gradual, wavy boundary. 

9 to 17 cm; yellowish brown (10YR 5/4 d; 10YR 3/4 m); 

sandy loam; single grain; very friable; plentiful, very 

fine to medium, horizontal roots; gradual, wavy boundary. 

17 to 27 cm; yellowish brown (10YR 5/6 d; 10YR 3/6 m); 

sandy loam; weak, medium subangular blocky; very friable; 

few, very fine to medium oblique roots; gradual, smooth 

bounda ry. 

27 to 51 cm; brownish yellow (lOYR 5.5/7 d; lOYR 4/6 m); 

sand; single grain; loose; very few, very -fine.and fine, 

oblique roots; diffuse, smooth boundary. 



C 

Ck 
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51+ cm;light yellowish brown (10YR6/1f d; 10YR 4/3 m); 

sand, single grain; l~ose; very few roots. 

at 100 cm; light yellowish brown (10YR 5.5/4 d; 10YR 

4/4 m); sand; single grain; loose; very few roots. 



Table 7. Analysis: Site M77-3. 

Hori zon Particle Size Distribution (%) pH pH Org.C . Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCl 2 H2O % % 

L-H 5.4 5.0 36.42 1.05 35 
Ahe 87 4 27 42 12 2 13 4.9 4.9 1. 37 0.07 20 

Ae 77 3 23 37 11 3 12 1 5.1 5.1 0.38 0 .02 19 
AB 64 4 19 28 9 4 33 3 2 4.8 4.8 0.40 0.03 13 

Bm 69 2 16 31 15 5 26 5 3 4.6 4.6 0.38 0.02 19 

Be 97 3 23 58 13 tr 3 4.8 4.8 

C 98 6 39 41 12 tr 2 
, 

4.8 4.8 

Ck 98 3 18 46 31 tr 2 5.1 5.1 

w 
..t:-

Hori zon CaC03 TEC Exch. Cations meitOO g Base Sat. E.C. Sat . H2O Cations in saturation extract mell 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

L-H 

Ahe 3.9 0.0 0.1 5.1 0.4 100 
k 1.3 0.0 0.06 1.8 0.4 100 
AB 4.4 0.02 0.06 1.8 0 . 4 52 
Bm 3.9 0.01 0.03 1.0 0.2 32 
BC 1.1 0.02 0.02 0.4 0.1 49 
C 0.8 0.01 0.01 0.3 0.05 46 
Ck 0.9 0.04 0.02 0 .4 0.1 62 



Site: 

Lan d Sys tern: 

Locat ion: 

Class i fi cat ion: 

Landform: 

Genet i c Mate ri a1 : 

Surface Expression: 

Site Features: 

Vegetation: 

Profi Ie Description: 
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M77-4 

Dover 1 

NW 10-42-11-4 

Gray Solodized Solonetz 

Gl aciol acus t r i ne; clayey with some 

pebbl.s and stones 

Undulat i n9, very gent Ie slopes' 

Almost leVel sample site; moderately 

well drained; medi'um to low pervious

ness; slightly stony. 

Asp~n/wh i te spruce-buffa lo-be rry / rose/ 

bunchberry (2aA) 

LFH 6 to ,0 cm; dark brown; sl ightly decomposed L layer; 

moderately decomposed F layer wi th abundant fungal hyphae; 

very thinH layer; mainly aspen le,aforigin; abundant, very 

fi ne to medi urn, horizonta land ob llque 'roots; clear, 

Ae 

smooth boundary. 

o to 8 cm; light gray (lOYR 6/1 d; 10YR 5/2 m) s i 1 t loam; 

strong, coarse, platy; firm; plentiful, very fine, oblique, 

i nped and exped roots; clear, wavy boundary. 

Bnt1 8 to 28 cm; light brownish gray (10YR 6/2 d; 10YR 4/2 m); 

heavy clay; strong, medium, round-topped columnar breaking 

to strong, medium, angular blocky; very firm; few, vertical 

and oblique; exped roots; gradual, smooth boundary. 

Bnt2 28 to 46 cm; 1 ight brownish gray (10YR 6/2 d; 10YR 3/2 m); 

heavy clay; strong fine subangular blocky; very fi rm; very 

few, fine, vertical, exped roots; gradual, smOoth boundary. 

Ck1 46 to 84 cm; light brownish gray (10YR 6/2 d; 10YR 3/2 m); 

clay; moderate, fine, subangular blocky; very firm; few 

very fine to fine, vertical, exped roots; diffuse, smooth 

boundary. 
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Ck2 84 to 90 cm; light brownish gray (10YR 6/2 d; 10YR 3/3 m); 

clay; massive to weak, fine subangular blocky; very fi rm; 

very few roots; diffuse, smooth boundary. 

Ck3 90 to 105 cm; light brownish gray (10YR 6/2 d; 10YR 4/3 m); 

clay loam; massive, very firm; very few roots; diffuse, 

smooth bounda ry. 

Ck4 105 to 130 cm; light brownish gray (10YR 6/2 d; 10YR 3/3 m); 

clay loam; mass i ve; very fi rm, ve ry few roots; diffuse, 

smooth bounda ry • 

Ck5 130 to 150 cm; light brownish gray (lOYR 6/2 d; 10YR 3/3 m); 

clay"; massive; ·very fi rm; very few roots. 



Tab1e 8. Ana1ysis: Site. M77-q. 

Hod zon Particle Size Distribut i on (%) pH pH Org . C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCl 2 H2O % % 

L-H 5 . 8 6.0 45.7 1.96 23 
Ae 23 tr 2 8 8 5 60 17 3 4.9 5.5 1.49 0.07 21 

Bnt1 4 tr tr 1 2 tr 28 68 · 31 6 . 1 6 .0 1. 16 0 .07 16 

Bnt2 6 tr tr 2 3 29 65 27 6.6 6.9 0.89 0.05 18 

Ckl 
" Ck2 23 tr 2 6 9 6 34 43 17 7. 7 7. 7 

Ck3 26 tr 2 5 11 8 38 36 12 7.8 7.7 
Ck4 36 tr 3 8 14 10 35 29 7 7.9 7.8 

Ck5 17 tr 2 4 7 5 35 48 17 7.B. 7.8 

\.N ......, 

Hori zon CaC03 TEC Exch. Cations me/l00 g Base Sat . E.C . Sat . H2O Cat i ons In saturation extract me/l 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

L-H 

Ae 8.9 0.9 0.3 4.1 1.7 79 0 .6 40 34.0 0 . 1 2.4 1.2 
Bntl 26.6 6 . 8 0.4 16.4 10 . 4 100 1.3 60 14 .6 0.03 3. 4 3. 1 
Bilt2 22.8 7.1 0.3 15.6 10.0 100 2.5 61 31.9 0.03 7.1 6.6 
Ckl 

Ck2 5.0 2.6 56 22 .8 0.1 5.5 .4;6 
Ck3 8.0 2.4 54 24.4 0 . 1 4.9 4.3 
ck4 5.7 2.5 51 26 . 3 0 . 2 4.6 3. 9 
Ck5 1.1 2.6 48 23.0 0.2 5 .5 4.5 
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Land Sys tern: 
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Vegetation: 

Prof~le Description: 
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M77-5 

Dover 1 

SE 28-92-12-4 

Gray Solodized Solonetz 

Glaciolacustrine; clayey 

Undulating; very gentle slopes 

Almost level sample site; moderately 

well to imperfectly drained; medium to 

low perviousness; non stony. 

Aspen/wh i te spruce-wi llow/bunchbe rry / 

grasses (2aA) 

LFH 6 to 0 cm; s light 1 y decomposed leaves ove r 1 y i ng mode rate 1 y 

decomposed leaves permeated with fungal hyphae; abundant 

fi ne to medium, hori zonta 1 and ob 1 i q ue roots; clear, wavy 

boundary. 

Aegj 0 to 6 cm; light brownish gray (10YR 6/2 d; lOYR 4/2 m); 

silt loam; strong, coarse platy; friable; plentiful, very 

fi ne and fine, few medium, random, roots; very few coarse 

fragments; clear:-, wavy boundary. 

ABgj 6 to 11 cm; light brownish gray (10YR 6/2 d; 10YR 4/2 m); 

silty clay loam; irregular medium round tops breaking to 

weak, coarse platy; very firm; few, fine, vertical and 

oblique roots; gradual, irregular boundary. 

Bnt1 11 to 24 cm; grayish brown (10YR 5/2 d; 10YR 3/2 m);clay; 

strong, medium columnar breaking to strong, medium sub

angular blocky; very fi rm; few, fine, vertical roots; 

gradua 1, smooth bounda ry. 

Bnt 2 24 to 40 cm; light brownish gray (10YR 6/2 d; 10YR 3/3 m); 

clay; moderate, fine, subangular blocky; very fi rm; few, 

vertical roots; gradual, smooth boundary. 
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Ckl 49 to 9.0 cm; light brownish gray (lDYR 6/2 d;lDYR 3/3 m); 

clay; weak, fine, subangular blocky; very fi rm; few, fine, 

vertical roots; pinkish bands; gradual, smooth boundary. 

Ck2 -9.0 to 135 cm; light brownish gray (lDYR 6/2 d;lDYR 3/3 m); 

clay; massive; very firm; very few, very fine roots; 

pinkish bands. 



Table 9. Analysis: Site M77-S. 

Hori zon Parti c1e Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C . CaCI 2 H2O % % 

L-H 5.6 6.0 34.49 1.40 25 
Aegj 14 tr 3 5 5 65 21 2 5.4 6.3 1. 19 0.07 17 
ABgJ 15 tr 3 6 5 49 36 12 . 5.4 6.0 0.78 0 .05 16 
Bntl 11 tr 2 4 4 31 58 25 6.0 6.2 0 . 78 0.04 20 
Bnt2 13 tr 2 5 5 33 54 23 6.9 6.8 0.75 0.03 25 
Ckl 11 tr 2 4 4 35 54 18 7.3 7.2 
C.k2 9 tr tr 2 4 3 36 55 17 I 7.5 7.5 

Horizon caC03 TEC Exch. Cations me/l00 g Base Sat . E.C . Sat .H2O Cations in saturation extract me 11 

eq . (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

L-H 
Aegj 8.6 0 . 4 0.2 7.2 5.6 100 0.4 40 
ABgj 13.7 4.9 0.2 5.4 5.9 100 0.20 40 
Bnt 1 23.7 4.8 0.4 11.5 12.4 100 0.4 47 
Bnt2 0.1 20.2 4.4 0.4 11.0 10 . 7 100 0.6 46 
Ckl 2.3 17.5 4. 1 0.4 21.1 9.8 100 0.6 51 3.4 0.04 1.9 1.6 
Ck2 7.7 14.9 2.4 0.4 36.8 8.2 100 0.5 55 3.1 0.08 1.4 1.0 



Site: 

Land System: 

Location: 

Classification: 

Landform: 

Geneti c Mated al : 

Surface Exp ressi on: 

5 i te Features: 
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M71-6 

Dove r 1 

SW 17-94-11-4 

Gray Solodized Solonetz 

Glaciolacustrine; clayey; overlying 

morainal 

Undulating veneer; very gentle slopes 

Upper slope position; north aspect; 

imperfectly dra .ined; low perviousness; 

sl i gh t 1 y stony 

Vegetation: Aspen/white spruce-various shrubs and 

he rbs (2aA) 

Profile Description: 

LFH 4 to 0 cm; very dark gray (10YR 3/2 d;10YR 2/1 m); slightly 

decomposed leaves in L laye r; leaves permeated by funga 1 

hypha.einF layer; abundant, very fine .and fine, few medium 

and coarse, horizontal and oblique roots; clear, wavy 

boundary. 

Aegj Oto] cm; light gray (10YR 6/2 d; 10YR 4.5/2 m); silt loam; 

modera.te, medium platy; friable; .few;fine obl iqueand very 

few med i urn an d coa rse, ob 1 i q ue, roots; ve ry few coa rse 

fragments; clear, irregular boundary. 

ABgj 3 to 17 cm; light gray (10YR 7/2 d;10YR 4.5/2 m); silt 

loam; weak, med i urn, round topped CO 1 umna r break i ng to mode r

ate, medium, subangular blocky; very fi rm; very few, very 

fine to medium, oblique roots; very few coarse fragments; 

gradual, smooth boundary. 

Bnt 17 to 55 cm; pinkish gray (5YR 6/2 d; 5YR 4/3 m); heavy 

clay; strong, medium, columnar breaking to moderate, medium, 

subangular blocky; very firm; few very fine and fine, 

vertical roots; very few coarse fragments; gradual, smooth 

boundary. 



Be 

II Ck 1 

II Ck2 
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55 to 70 cm; light brownish gray (10YR 6/2 d; 10YR 3/2 m); 

si lt loam; weak, medi urn subangular blocky; fi rm; very few, 

fine roots; very .few coarse fragments; gradual, smooth 

boundary. 

70 to 100 cm; grayish brown (10YR 5/2 d; 10YR 3/3 m); Clay 

loam; massive; firm; very few, very fine roots; few coarse 

fragments; ,gradua l, smooth boundary. 

100 to 120 cm; grayish brown (10YR 5/2 d; 10YR 4/2 m); silty 

clay loam; massive; firm; few coarse fragments; very few, 

ve ry fi ne roots. 



Table 10. Analysis: Site M77-6. 

Hori zon Particle Size Distribution (%) pH pH Org . C. Total N C/N Sand VCS CS tiS FS VFS Si It . Clay Fine C CaCI 2 H2O % % 

l-H 4. 9 6.0 15.34 0.89 17 
AegJ 18 tr l 5 5 5 63 19 5.2 6.2 0.74 0.04 18 
ABgJ 18 tr 2 5 6 5 58 24 2 5.3 6.3 0.77 0.05 15 
Bnt 6 tr tr 2 15 79 29 7. 3 7. 2 0.48 . 0.03 16 
BC 20 tr 3 6 9 72. 8 2 5.9 6.6 
IICkl 28 tr 6 · 13 8 36 36 12 7.6 8.2 
IICk2 9 0 tr 2 4 2 55 36 14 7.8 8. 4 

Horizon CaC03 TEC Exeh. Cat ions me/l00 9 Base Sat. E.L Sat.H2O Cations in saturation extraetme/I 

eq . (%) me/l00g Na K Ca tlg % motto/em % Na K Ca Hg 

l-H 

Aegj 5.4 1.4 0.2 1.7 1.8 94 0.4 40 
ABgJ 6 . 5 2 .6 0.2 1.8 2 . 4 100 0 . 5 40 
Bnt 23.7 8.4 0.4 5.9 16.6 100 1.0 66 
BC 8. 1 0.02 0 . 3 5.6 1.0 85 0.3 40 
IICkl 4.7 1.2 52 18.7 0 .03 0.8 0.6 
IICk2 4.8 1.0 67 14.6 0 .03 0.9 0 . 7 
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Si te: M77-7 
Land System: Dover 1 

Locat i on : 

Classification: 

NW 21-95 - 12-4 

Orthic Gray Luvisol 

Landform: 

Genetic Material: Glaciolacustrine; clayey; overlying 

morainal 

Surface Express i on: Undulating veneer; very gentle slopes 

Upper slope position; west aspect, 

moderately well drained; medium 

perviousness; slightly stony 

Aspen/ba]sam poplar-willow/rose (2) 

Site Features: 

Vegetat ion: 

Pro f i I e De s c rip t i on : 

LFH 4 to 0 cm; dark gray (20YR 4/2 d; 10YR 2/1 m); slightly 

decomposed leaves in L layer; leaves permeated by fungal 

hyphae in F layer; plentiful, very fine to medium, random 

roots; clear, wavy boundary. 

Ae 

AB 

Bt 

BC 

o to 4 cm; grayish brown (10YR 5/2 d; lOYR 3/3 m); silt loam; 

moderate, medium platy; friable; plentiful very fine and 

fi ne, few med i um and coa rse, random roots; 1 ess than 10% 

coarse fraglllents; gradual, irregular boundary. 

4 to 8 cm; pa Ie brown (10YR 6/3 d; 10YR 3/3 m); s i I t loam; 

weak, medium platy and weak, fine, subangular blocky; firm; 

few, very fine to medium, obI ique roots; less than 10% 

coarse fragments; smooth boundary. 

8 to 29 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); clay; 

c/T1Oderate, medium, subangular blocky; firm; few, very fine 

to medium, oblique roots; less than 10% coarse fragments; 

gradual, smooth boundary. 

29 to 48 cm; gray i sh brown (10YR 5/2 d; 10YR 3/3 m) clay; 

moderate, fine and medi um, subangular blocky;fi rm; very 

few, very fine to medi um, vertical roots; less than 10% 

coarse fragments; clear, smooth boundary. 



II BCk 
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48 to 86 cm; brown (lOYR 5/3 d; 10YR 3/3 m); clay; 

moderate, medium, subangular blocky; firm; very few, very 

fine to medium, vertical roots; 10 to 15% gravelly to 

stony fragments; gradua 1, smooth boundary. 

liCk 86 to 110 cm; grayish brown (10YR 5.5/2 d; 10YR 313 m); 

clay; massive; firm; very few roots; 10 to 15% gravelly to 

stony fragments. 



Table II. An a I ys is: Site M77-7. 

Particle Size Distribution (%) pH pH Org.C. Total N C/N Horizon Sand VCS CS HS FS VFS S i It Clay Fine C CaCI 2 H2O % % 

L-H 6.2 5.8 8.48 0.61 14 
Ae 22 tr 4 10 7 35 43 17 ·7.9 8.1 0.87 0.02 44 
AB 20 tr 4 7 7 57 23 17 . 6.3 7.0 0.98 0.06 16 
Bt 21 tr 1 5 9 6 32 47 20 4.7 5.5 0.64 0.05 13 
BC 22 tr 2 5 9 5 29 49 23 4.8 5.2 
.,BCk 27 tr 2 6 12 6 32 41 .20 6.8 6.9 
liCk 23 tr 2 5 9 5 35 42 16 . 7.3 7.5 

.,I::-
(}"\ 

CaC03 TEC Exch. Cations me/IOO 9 Base Sat. E.C. Sat.H2O Cations in saturation extract me/I 
Horizon % eq. (%) me/l00g Na K Ca H9 mmho/cm % Na K Ca Hg 

L-H 

Ae 1.1 52 
AB 12.8 0.2 0.3 8.9 3.2 98 0.4 40 
Bt 21.9 0.3 0.4 8.6 5.5 68 <0.2 40 
BC 23.7 0.4 0.4 11. 1 7.2 81 <0.2 46 
IIBCk 2.8 19.9 0.8 0.3 29.0 7.3 100 0.4 47 1.7 0.02 2.5 1.4 
liCk 8.5 15.5 1.2 0.4 41.8 7.8 100 0.4 52 2.0 0.04 1.7 1.1 

2 C;:ggL _ ELM 
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Site: Mn-8 

Land System: Horse Ri ve r 1 

Locat i on: NW 29-96-12-4 

Classification: Orthic Gray Luvisol 

Morainal; fine loamy Gene tic Mate ri a 1 : 

Surface Expressi on: 

Site FeatureS: 

Undul at i ng; ve ry gent 1 e slopes 

Upper slope position; north aspect; 

moderately well drained; medium 

perviousness; slightly stony. 

Vegetat ion: Aspen/wh i te sp ruce- rose/bearbe r ry (2aA) 

Profi le Descripti on: 

LFH 5 to 0 cm; slightly decomposed leaves in L layer; leaves 

permeated by fungal hyphae in F layer; abundant, very fine 

Ae 

AB 

to coarse, horizontal and oblique .roots; clear, wavy boun.dary. 

o to 7cin; light gray (lOYR 7/2 d;10YR 4.5/3 m) ; silt loam; 

moderate, medium platy; very friable; plentiful, very fine 

and fine, few me d i uman d coarse, oblique roots; less than 

10% coarse fragments;gradlial, wavy boundary. 

7 to 14cm; pale brown (10YR 6/3 d; 10YR 4/3 d); loam; weak, 

medi um pI aty to weak, medi um subangu la r blocky; f ri able; 

plentiful, very fine to medium, oblique roots; 10 to 20% 

coarse fragments; gradual ,wavy boundary. 

Btl 14 to 34 cm; brown (10YR 4.5/3 d; 10YR 3/3 m); clay; very 

weak, medium columnar breaking to strong, medium subangular 

blocky; very firm; few, very fine to medium, vertical roots; 

less than 10% coarse fragments; 9 radua 1, wavy boundary. 

Bt2 34 to 48 cm; dark yellowish brown (10YR 4.5/4 d; 10YR 3/3 d); 

clay loam; moderate,fine subangular blocky; fi rm; few, very 

fine and fine, vertical roots; less than 10% coarse fragments; 

gradual smooth boundary. 

BCk 48 to 80 cm; pale brown (10YR 5.5/3 d; 10YR 3/3 m); loam; 

pinkish gray ped faces; moderate, fine subangular blocky; 

firm; very -- few, very fine and fine, vertical roots; less than 

10% coarse fragments; gradual, smooth boundary. 



Ck 
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80 to 120 cm; brown (10YR 5/3 d; 10YR 3/3 rn); pinkish gray 

ped faces; clay loam; weak, fi ne s ubangu 1 arb 1 ocky; fi rm; 

very few, very fine and fine, vertical roots; less than 

10% coarse fragrnents. 



Table 12. Analysis: Site M77-8. 

Hod zon Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS MS FS VFS Si It Clay Fine C CaCI 2 H2O % % .' 
L-H 5.1 5.4 14.52 0.85 17 
Ae 19 tr 2 3 5 8 70 11 4.3 5.4 0.73 0.04 18 
AB 28 2 6 9 10 47 25 9 '4.6 5.2 0.67 0.04 17 
Btl 22 2 5 7 7 30 48 28 5.8 5.9 0.95 0.05 19 
Bt2 30 4 7 9 9 35 35 20 7.3 7.2 1. 31 0.07 19 
BCk 47 tr 4 12 15 16 39 14 9 7.7 7.8 
Ck 31 2 5 10 13 37 32 19 '7.7 7.9 

Horizon CaC03 TEC Exch. Cations me/tOO 9 Bas .. e Sat. E. C. Sat.H2O Cat i OIlS in saturat i on extra.ctmell 

eq. (%) me/IOOg Na K Ca Mg % mmho/cm % Na K Ca Hg 

L-H 

Ae 6.2 0.2 0.2 1.4 0.8 42 <0.2 40 
AB 14.2 2.5 0.3 4.1 3.9 76 0.4 40 
Btl 28.7 6.1 0.4 11.8 10 .4 100 1.4 57 
Bt2 22.8 6.2 0.3 25.6 9.6 100 1.5 48 
BCk 8.9 1.4 40 14.1 0.03 1.5 1.0 
Ck 6. J 1.4 69 14. 1 0.1 1.4 1.2 
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Site: M77-9 

Land System: Dover 1 

Locat i on: NW 17-97-12-4 

Classification: Gray Solodized Solonetz 

Landform: 

Genetic Material: Glaciolacustrine; clayey 

Surface Express i on 

Site Feat ures : 

Undulati ng; very gentle slopes 

Lower slope position; east aspect; 

imperfectly drained; medium pervious

~ess; slightly stony. 

Aspen-alder/bunchberry (2aA) Vegetation: . . 

Profi Ie Description: 

LFH 8 to 0 cm; mainly F material permeated with fungal hyphae; 

abundant, very fi ne to coarse, hori zontal 'roots; clear, 

smooth boundary. 

Ae o to 12 cm; light gray (10YR 612 d; 10YR 5/3 m); silt loam; 

strong, medium platy; friable; plentiful, very fine to 

medium, oblique roots; less than 5% coarse fragments; abrupt, 

wavy boundary. 

Bntl 12 to 37 cm; grayish brown (10YR 5/2 d; 10YR 3/3 m); clay; 

moderate, medium, round topped columnar breaking to strong 

medium subangular blocky; very firm; few, very fine to 

Bnt 2 

medium oblique roots; less than 5% coarse fragments; gradual, 

smooth boundary. 

37 to 60 cm; grayish brown (10YR 5/2 d; 10YR 2.5/3 m); clay; 

moderate, medium prismatic breaking to strong medium 

subangular blocky; very firm; few, very fine to medium, 

oblique roots; less than 5% coarse fragments; gradual, 

smooth boundary. 

BCsk 60 to 100 cm; grayish brown (10YR 5/2 d; 10YR 2.5/3 m); 

pinkish gray blotches; clay; strong, fine subangular blocky; 

very sticky; very few, very fine to medium, vertical roots; 

less than 5% coarse fragments; pockets of gypsum crystals; 

gradual, smooth boundary. 
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Cskl 100 to 120 cm; dark grayish brown (10YR 4.5/2 d; 10YR 3/2 m); 

clay loam; massive; very sticky; very Jew roots; less than 

5% coarse fragments ; pockets of gypsumcrysta Is; di ffuse, 

smooth bounda ry. 

Csk2 120 to 150cm; dark grayish brown (lOYR 4.5/2 d; 10YR 3/2 m); 

massive; very sticky; very few roots; less than 5% coarse 

fragments ~ 



TabJe 13. Analysis: Si te M77-9. 

Particle Size Distribution (%) pH pH Org.C. Total N C/N Horizon Sand VCS CS HS FS VFS Silt Clay Fine C CaCI 2 H2O % % 

l-H 4.4 4.8 36.26 1.87 19 
Ae 17 tr 4 6 6 70 13 2 4.3 5.2 0.56 0.03 19 
Bntl 14 0 4 6 3 38 48 27 6.0 6.3 0.69 0.05 14 
Bnt2 15 tr 4 6 4 35 50 23 6.8 7.0 0.48 0.04 12 
BCsk 22 tr 2 7 10 3 33 45 22 7.2 7.2 
Csk 1 36 tr 2 11 17 6 33 31 19 6.6 6.2 
Csk2 41 tr 4 11 18 8 31 28 15 

, 
7.4 7.4 

V1 
N 

CaC03 TEC Exch. Cations me/IOO 9 Base Sat. E.C. Sat.H2O Cations in saturation extract mell 
Hod zon 

% eq. (%) me/l00g Na K Ca Hg mmho/cm % Na K Ca Hg 

L-H 

Ae 8. 1 1.5 0.3 0.6 0.7 38 0.3 40 1.9 0.06 0.6 0.3 
Bnt 1 24.6 5.3 0.4 7.0 12.6 100 2.8 56 22.6 0.06 4.4 9.2 
Bnt2 21.9 5.6 0.5 7.6 12.4 100 3.2 63 26.3 0.1 5.5 11.8 
BCsk 19.0 5.5 0.5 30.6 11.2 100 5.8 68 60.9 0.3 25.1 32.3 
Cskl O. 1 15.5 7.4 0~6 25.5 9.5 100 5.8 63 123.9 0.4 25.2 30.7 
Csk2 0.2 13.4 6.8 0.6 19.5 8.6 100 6.0 61 85.9 0.6 23.8 28.2 

JWi&L Aim!!! 2 mCUi WARL m m 
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Si te: 

Land System: 

M77-10 

Heart 1 

Locat i on: NW 32-93-10-4 

Classification: Eluviated Eutric Brunisol 

Landform: 

Genetic Material: Eol ian; sandy; overlying 1 imestone 

rock 

Surface Expression: Ridged veneer; gentle slopes; 

mode rate slopes on rock sca rps 

Site Features: Uppe r slope pos i t ion; south as pect ; 

rapidly drained; high perviousness; 

non stony J 

Vege tat i on : Jackp i ne-l i chen/Lab rador tea(2c) 

Profile Description~ 

LFH 3 to 0 em; s 1 i gh t 1 y to moderate 1 y decomposedneedl es and 

leaves; plentiful, fine and medium, horizontal roots; 

abrupt, wavy boundary. 

Ae 

Bm1 

Bm2 

Bt 

R 

Oto 14 cm;'light brownish gray (10YR 6;5/2 d; lOYR4/2 m); 

loamy fine sand; weak medium platy; loose; few, fine and 

medium,and very few, coarse, oblique roots; clear, wavy 

bounda ry. 

14 to 40 cm; light yellowish brown (10YR 6/4 d;10YR 4/4 m); 

loamy fine sand; very weak, fine subangular blocky; very 

soft; very few, fine and medium, oblique roots; gradual, 

smooth boundary. 

40 to 75cm; light yellowish brown (10YR 6.5/4 d; 10YR 4/4 m); 

fine sand; very weak, medium, subangular blocky; very soft; 

very few roots; clear, wavy boundary. 

75 to 85 cm; dark yellowish brown (10YR 4/6 d; 10YR 3.5/4 d); 

fine sandy loam; moderate, medium, subangular blocky; friable; 

very few roots; abrupt,'wavy boundary {lithic contact}. 

85+ cm; consolidated limestone rock. 



Table 14. Analysis: Site M77-10. 

Horizon Particle Size Distribution (%) pH pH Org.c, Total N C/N Sand VCS CS tiS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

l-H 3.9 ..... 39.91 0.68 59 
Ae 82 ° tr 5 39 37 15 3 1 . 5.0 5.5 0."1 0.02 21 
8ml 86 tr tr 3 .. 6 37 11 3 2 . 5.2 6.J 0.17 0.01 17 
8m2 88 tr 2 16 39 31 8 .. 1 5.9 6.7 0.12 0.00 
Bt 65 tr 2 10 31 22 16 19 1" 6.7 7.0 0.55 o.M 14 
R 

Hori zon CaC03 TEC Exch. Cations me/10O 9 Base Sat. E.C. Sat-H2O Cations in saturation extract me/I 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca H9 

L-H 

Ae 2.0 0.0 0.06 1.6 0.2 93 
8ml 1.7 0.01 0 . 1 1.7 0.2 100 
Bm2 1.6 0.02 0.04 2.1 0.3 100 
Bt 12." 0 .06 0 . 3 17.6 1.0 100 
R 
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Si te: M77-11 

Land System: Mi 1 dred 2 

Location: SE 34-92 ",8-4 

Classification: Eluviated Dystric Brunisol 

Landform: 

Genetic Material: Glaciofluvial, sandy, overlying 

morainal 

Surface Expression: Undulating; very gentle slopes 

Upper slope position; east aspect;· 

well drained; high perviousness; 

non stony 

Site Features: 

Vegetation: Jackplne/aspen (2aM) 

Profile Description: 

LFH 4 to 0 cm; s 1 i.ghtly to moderately decomposed leaves and 

needles; plentiful, very fine to medium horizontal roots; 

abrupt, wavy boundary. 

Ae 

AB 

Bm 

o to 6 cm; light gray (10YR 6.5/1 d; 10YR 4/2 m); fine 

sandy loam; weak, medium platy; very friable; few, very 

fine to coarse, horizontal roots; clear, wavy boundary. 

6 to 15 cm; light yellowish brown (10YR 6/4 d; 10YR 4/4 m); 

loamy fine sand; moderate, medium platy; very friable; 

few, very fine to coarse, horizontal roots; gradual, smooth 

boundary. 

15 to 27 em; light yellowish brown (10YR 6/4 d; 10YR 4/4 m); 

fine sand; weak, medium, subangular blocky; friable; very 

few, very fine to medium, oblique roots; abrupt, smooth 

boundary . 

IIBt 27 to 60 cm; yellowish brown (10YR 5/4 d; 10YR 3.5/4 m); 

sandy clay loam; weak, medium subangular blocky; firm; 

very few, very fi ne to medi urn ob 1 i que roots; gradua I, 

smooth boundary. 



I I Ck 1 

II Ck2 
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- 60 to 100 cm; brown · (10YR 5/3 d; 10YR 3/3 m); loam; 

massive; firm; very few, very ftne to medium, oblique 

roots; gradual, smooth boundary, 

100 to 120 cm; brown (10YR 5/3 d; 10YR 3/3 m); loam; 

massive; firm; very few, very fine and fine, oblique roots. 



Table 15. Analysis: Site M77 -11. 

Hori zon Par t i cI e Size Distribution (%) pH pH Org.C. Total N C/N Sand ves es HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

L-H 4.6 5.1 31.67 0.88 36 
Ae. 66 5 21 30 9 34 . 4.0 4.8 0.62 0.02 31 
AB 83 3 17 59 11 14 3 2 . 4.6 5.4 0.12 0.01 12 
Bm 86 tr 3 16 57 10 12 2 2 4.5 5.2 0.14 0 .01 14 

IIBt 49 tr 4 16 21 7 27 24 14 5.3 5.6 0.41 0.02 21 

II Ck 1 50 tr 4 15 22 8 32 18 9 7.0 7.2 
IICk2 48 4 14 21 8 32 20 9 7.3 7.6 

Hori zon CaCO) TEC Exch. Cations me/IOO g Base Sat. E.C. Sat-H2O Cations in saturation extract mell 

eq. (%) me/l00g Na K Ca Hg % rnmho/cm % Na K Ca Hg 

L-H 

Ae 2.8 0.02 0.09 0.9 0.2 43 
AB 2.0 0.04 0.06 0.6 0.2 45 
Bm 1.9 0.0 0.05 0 .. 6 0.2 45 
IIBt 9.2 0.05 0.3 7.4 2.4 100 
lICk 1 9.7 6.9 0.06 0.2 35.0 2.3 100 
IICk2 10.5 
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Site: M77-12 

Land System: Mi 1 dred 2 

Locat i on: NW 10-93-6-4 

Classification: Eluviated Dystric Brunisol 

Landform: 

Genetic Material: 

Surface Exp ress ion: 

Glaciofluvial, sandy, overlying 

morainal 

H umlilocky; gen tIe 51 opes 

Site Features: Crest position; well drained; high 

per~iousness; slightly stony. 

Vegetat i on : . . Jackp i ne/ aspen-b 1 uebe rry /1 i chen (2c) _ 

Profi Ie Descri pt i on: 

LFH 6 to 0 cm; slightly to moderately decomposed needles, leaves 

and lichens; few" very fine and fine, horizontal roots; 

clear, wavy boundary~ 

Ael 0 to 5 cm; gray (10YR 6/1 d; 10YR 3/2 m); loamy sand; 

moderate, medium platy; very friable; few, very fine to 

coarse, oblique roots; 10to 20% coarse fragments; gradual ', 

wavy boundary. 

Ae2 5 to 16 cm; light gray (10YR 6/1 d; 10YR 5/2 m); loamy 

Bm 

BC 

C 

sand; moderate, medium platy; very friable; few, very fine 

to coa rse, ob I i q ue roots; 10 to 20% coa rse fragmen ts; c lea r , 

wavy, boun'Cla ry . 

16 to 36 cm; light yellowish brown (10YR 6/4 d; 10YR 4/4 m); 

fine sandy loam; moderate, fine and medium subangular blocky; 

friable; very few, very fine to coarse, oblique roots; 10 to 

20% coarse fragments; gradual, smooth boundary. 

36 to 68 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); fine 

sandy loam; massive; friable; very few, very fine to medium, 

oblique roots; 10 to 20% coarse fragments; gradual, smooth 

boundary. 

68 to 93 cm; brown (10YR 5/3 d; 10YR 3/3 m); fine sandy 

loam; massive; friable; very few roots; 10 to 20% coarse 

fragments. 



Tab1e 16. Ana1ysis: Site M77-12. 

Hori zon Particle Size Distribution 
Sand VCS CS HS FS VFS 

L-H 

Ael 72 tr 5 24 31 12 
Ae2 78 tr 4 21 38 15 
Bm 57 4 13 26 14 
BC 62 7 20 25 9 
C 58 5 19 24 9 

Horizon CaC03 TEC Exch. Cations mellOO 
eq. (%) me/IOOg Na K Ca , 

L-H 

Ael 1.8 0.01 0.06 0.5 
Ae2 0.8 0.0 0.06 0.2 
Bm 4.0 0.02 0.1 l.i 
BC 4.2 0.01 0.1 2·5 
C 6.0 0.05 0.2 5.1 

(%) pH 
Si It Clay Fine C CaCI 2 

3.1t 
28 3.5 

22 3.8 

34 9 5 4.3 

27 11 6 4.6 

26 16 8 5.6 

9 Base Sat. E.C . Sat.H2O 

H9 % 
mrrilo/cm % 

0.05. 34 

0.0 33 
0.2 36 

0.8 81 

1.7 100 

pH 

"20 

3.8 

4.0 

4.3 

5.1 

5.0 

5.7 

Cat i ons 

Na 

Org . C. Total N C/N % % 

40.47 1.00 40 
0.52 0.02 26 

0.12 0.01 12 

0.33 0.01 33 

in saturation extract me/I 

K Ca H9 

V1 
\.D 



Site: 

Land System: 

Locat ion: 

C 1 as s i fica t i on : 

Lahdform: 

Genetic Material: 

Surface Exp ress ion: 

Site Features: 

60 

M77-13 

Ki nos i s 1 

SE 9-94-6-4 

Orthic Gray Luvisol 

Moraihal, coarse loamy 

Hummocky, moderate slopes 

Upper slope position; northeast 

aspect; well drained; medium perv

iousness; moderately stony 

Vegetation: . . Jackpine-blueberry/lichen (2c) 

Profi le Description: 

LFH 6 to 0 cm; slightly to moderately decomposed needles, 

leaves and lichehs; plentiful, very fihe and fine, 

horizontal roots; clear, wavy boundary , 

Ae o to 10 cm; light gray ( 10YR 7/1d; 10YR 4/2 m) ; fine sandy 

loam; weak, medium platy; very Triable; few, very fihe and 

fine, oblique roots; 10 to 20% coarse fragments; clear, 

wavy ; boundary. 

Btl 10 to 25 cm; light yellowi sh brown (10YR 6/4 d; 10YR 4/4 m); 

fine sandy loam; weak, fine subangular blocky; friable; very 

few, very fine and fine, obl ique roots; 10 to 20% coarse 

fragments; clear, wavy boundary. 

Bt2 25 to 53 cm; pale brown (lOYR 6/3 d; 10YR 4/4 m); loam; 

weak, fine, subangular blocky; friable; very few, very 

fine and fine, oblique roots; 10 to 20% coarse fragments; 

gradual, smooth boundary. 

BCl 53 to 90 cm; brown (10YR5.5/3 d; 10YR 4/3 m); fine sandy 

loam; massive; friable; very few, very fine to coarse, 

oblique and vertical roots; 10 to 20% coarse fragments; 

diffuse, smooth boundary. 

Be2 90 to 120 cm; brown (10YR 5/3.5 d; 10YR 3/3 m); fine sandy 

loam; massive; friable; very few roots; 10 to 10% coarse 

fragments; numerous, small sand lehses throughout matrix. 



Table 17. Analysis: Site M77-13 • 

Hori zon Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS MS FS VFS Si It . Clay Fine C CaCI 2 H2O % % 

L-H l.5 4.0 37.77 1.09 35 

Ae 52 tr 6 18 20 8 46 2 3.7 4.4 0.58 0.02 29 

Btl 51 7 15 19 9 35 14 3 4.3 5.1 0.68 _ 0.02 34 

Bt2 52 5 16 21 9 28 20 6 4.4 5.0 0.31 0.01 31 

BCl 63 5 20 26 11 23 14 4 4.5 5.0 

BC2 58 4 17 26 10 25 17 5 5.1 5.4 

Horizon CaC03 TEC Exch. Cat ions me/IOO g - 8clse Sat. E.C. Sat.H2O Cat i ons In saturation extract mell 

eq. (%) me/100g Na K Ca Mg % mmho/cm % Na K Ca Mg 

L-H <0.2 40 

Ae 2.7 0.01 0.05 0.4 0.03 18 <0.2 40 

Btl 6.0 0.03 0.07 1.3 0.3 28 <0.2 40 

Bt2 7.0 0.03 0.1 2.5 1.0 52 <0.2 40 

BCl 6.2 0.03 0.1 3.7 1.5 86 <0.2 40 

BC2 5.5 0.04 0.1 4.7 1.6 100 <0.2 40 
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Site: M77-14 

Land System: Kinosis 1 

Location: SW 25-95-6-4 

C I as s i fica t ion: E I uvi ated Dys t ri c Brun i so I . 

Landform: 

Genetic Material: 

Surface Expression: 

Morainal, coarse loamy 

Hummocky, gen tIe s lopes 

Site Features: Lowe r s lope pos it i on; south aspect; 

imperfectly drained; medium pervious

ness; moderate ly stony 

Vegetat i on: . ' . Jackp i ne-l i chen/b I ueberry (2c) 

P ro f i 1 e De s c rip t i on : 

LFH 7 to 0 em; slightly to moderately decomposed needles, leaves 

and lichens; plentiful, very fine to medium, horizontal 

roots; clear, wavy boundary. 

Ae 

AB 

Bm 

BC 

o to 8 em; light brownish gray (10YR 612 d; 10YR 4/2 m); 

silt loam; moderate, medium platy; very friable; few, very 

fine to medium, oblique roots; 10 to 20% coarse fragments; 

clear, irregular boundary tonguing into Bm. 

8 to 20 cm; light yellowish brown (lOYR 6.5/4 d; 10YR 4/4 m); 

fine sandy loam; weak, medium subangular blocky to weak, 

medium platy; friable; very few, very fine to medium, oblique 

roots; 10 to 20% coa rse fragments; di ffus.e, smooth boundary. 

20 to 54 cm; light yellowish brown (lOYR 6.5/d; 10YR 4/4 m); 

fine sandy loam; weak, medium subangular blocky; friable; 

few, fine to medium, oblique roots; 10 to 20% coarse frag

ments; gradual, smooth boundary. 

54 50 100 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); fine 

sandy loam; very weak, medium subangular blocky; very few 

roots; 10 to 20% coarse fragments. 



Table 18. Analysis: Site M77-14. 

Hod zon Particle Size Distribution (%.) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

L-H 3.2 3.7 47.28 1.40 34 
Aeg] 27 2 6 8 10 64 9 3.6 4.2 1.72 0.08 22 
AB 68 tr 5 24 26 13 23 9 2 4.3 5.1 0.24 0.01 24 
Bm 73 tr 5 24 28 16 17 10 4.4 5.2 0.13 0 .01 13 
BC 54 tr 5 17 22 9 27 19 5 4.6 4.9 

Horl zon CaC03 TEe Exch. Cat ions me/100 g Base Sat. E.C. Sat.H2O Cations · in saturation extract mell 

eq. (%) mell00g Na K Ca Mg % mmho/cm % Na K Ca Hg 

L-H 

Aegj 4.3 0.02 0.1 0.6 0.1 19 
AS 3.8 0.3 0.06 0.4 0.3 28 
Bm 2.5 0.05 0.04 0.4 0.3 32 
BC 6.7 0.04 0.1 2.8 2.2 77 
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Si te: M77-15 

Lan d Sys tern: Kinosis 1 

Locat ion: SW 10-95-8-4 

Class i fi cat i on: Orthic Gray Luvisol 

Landform: 

Genetic Material: 

Surface Expression: 

M i xe d g 1 a c i 01 a c us t r i ne ~ fine 1 oarny 

Level 

Site Features: Moderately well drained; medium 

perv.iousness; slightly stony. 

Vegetat ion: White spruce/aspen-rose/sarsapari lla

club moss/feathermoss (2aC) 

Profi le Description: 

LFH 8 to 0 cm; spongy matt mainly of moss composition,with some 

needles and leaves; permeated wi th funga 1 hyphae; abundant, 

fine to medium, horizontal roots; abrupt, wavy boundary. 

Ae1 0 to 7 cm; light gray (10YR 6/2 d; 10YR 4/2 m); si lt loam; 

strong, medium platy; very friable; few very fine and fine 

and very few, medium and coarse, oblique roots; less than 

5% coarse fragments; gradual, wavy boundary. 

Ae2 7 to 12 cm;light gray (10YR 6/2 d; 10YR 4.5/3 m) silt loam; 

moderate, medium platy; friable; few, fine to medium, oblique 

roots; less than 5% coarse fragments; gradual, wavy boundary. 

AB 

Btl 

a 

12 to 17 cm; light gray (10YR 6/2 d; 10YR 4/3 m); clay loam; 

moderate, coarse platy to moderate, fine subangular blocky; 

friable; very few, very fine and fine, oblique roots; less 

than 5% coarse fragments; gradual, wavy boundary. 

17 to 59 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); clay; 

strong, coarse subangular blocky; firm; very few, very fine, 

vertical roots; less than 2% coarse fragments; gradual, 

smooth boundary. 

McPhe rson and Katho 1 1977 
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Bt2 59 to 63cm;brown (10YR5.5/3 d; 10YR 3/5/3 m); clay 

loam; moderate, medium subangular blocky; firm; very few 

roots; less than 2% COarse fragments; gradual, smooth 

boundary. 

C 63 to 73 cm; brown (10YR 5/3 d; 10YR 3.5/3 m); clay loam; 

massive; fi rm; very few roots; less than 5% coarse fragments; 

di ffuse, smooth bounda ry. 

Ckl 73 to 85 cm; brown (10YR5/3 d; 10YR 3/3 m); loam; massive; 

fi rm; very few roots; less than 5% coarse fragments; diffuse, 

smooth boundary. 

Ck2 85· t.Q 105 cm.; brown (10YR 5/3 d; 10YR 4/3 m); :loam; massi ve; 

fi rm; very few roots; less than 5% coarse fragments; 

di ffuse, smooth boundary. 

Ck3 105 to 120 cm; brown (10YR 5.5/3 d; 10YR 3/3 m); loam; 

. massive; firm; very few roots ; less than 5% coarse fragments. 



Table 19. Ana lY5i 5: Site MZ7-1S· 

Hori zon Particle Size Oi stribution (%) pH pH Org.C. Total N C/N Sand VCS CS tiS FS VFS Si It C.lay Fine C CaCl2 H2O % % 

l-F .,. 

Ael 25 tr 2 5 7 10 65 10 4.4 5.1 0.45 0.03 15 

Ae2 24 tr 1 5 8 9 56 20 4.4 5.0 0.31 0.02 16 

AB 21 tr 4 7 8 43 36 11 4.5 4.7 

Btl 17 tr 1 4 7 4 29 54 23 4.5 4.7 

Bt2 28 tr 2 9 12 4 42 30 It 4.7 4.9 

C 35 tr 3 11 15 5 34 31 17 5.1 5.4 

Ckl 43 tr 3 13 19 7 27 20 8 . 6.6 7.0 ,. 
Ck2 42 4 13 18 6 35 23 7 7.3 7.5 

Ck3 45 tr 4 14 20 7 36 19 7 7.6 7.8 
0"' 
0"' 

Hor! zon CaC03 TEC Exch. Cations me/IOO g Base Sat. E.C. Sat.H2O Cations in saturation extract me/I 

eq. (%) me/l00g Na K Ca tlg % mmho/cm % Na K Ca Hg 

l-F -
Ael 4.1 0.02 0.1 1.4 0.6 52 <0.2 40 

Ae2 4.2 0.3 0.08 1.5 0.8 64 <0.2 40 

AB 10.9 1.0 0.4 4.2 3.3 82 <0.2 40 

Btl 18.8 0.3 0.5 7.4 6.4 78 <0.2 44 

Bt2 16.7 0.2 0.4 7.9 6 .4 89 <0.2 46 

C 14.3 0.3 0.3 7.6 5.6 97 <0.2 40 0.6 0.01 1.0 0.6 

Ckl 2.2 11. 1 0.3 0.2 7.6 5.0 100 0.3 40 0.6 0.01 2.1 1.2 

Ck2 0.4 50 1.2 0.02 2.0 1.0 

Ck3 0.4 50 2.5 0.03 1.8 0.9 
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Site: 

Land System: 

M77-16 

Ruth 1 

Location: NW 12-94--11-4 

Classification: Eluviated Dystric BruAisol 

Landform: 

Genetic Material: Weathered tar sand rock 

Undulating; gentle slopes · Surface Expression: 

Site Features: Upper slope positior1,north aspect; 

drainage rapid in solum, but impeded 

by tar sands; high perviousness in 

sol urn; non stony 

Vegetation: Wh itesp rucel aspen-b 1 uebe rry Ibunch

berry-feathermosslcl ub moss (2aC) 

P rofi le Desc ript i on: . 

LFH 7 to Ocm; spongy, slightly to moderately decomposed matt 

of moss ori gi n, permeated wi th fungal hyphae; clear, 

Ae 

Bm 

c 

wavy boundary. 

o to 16 cm; gray (10YR6/1 d; 10YR 312 mY; fine sand; 

single grain; loose; clear, wavy boundary. 

16 to 43 cm; very dark grayish brown (10YR 3/2 d;10YR 2/1 m); 

fine sand; single grain; very friable, diffuse, smooth 

boundary. 

43+ cm; very dark grayish brown (10YR 3/2 d; 10YR 2/1 m), 

fi ne sand, semi -conso lidated. 



Table 20. Analysis: Site M77-16. 

Horizon Particle Size Oi s t rl but I on (%) pH pH Org.e. Total N e/N Sand ves CS HS FS VFS SI It Clay Fine C CaCI 2 H2O % % 

l-H 4.0 4.4 25.83 0 . 81 . 32 
Ae 89 tr tr tr 54 34 8 3 3.7 4. 3 1. 24 0.03 41 
Bm 87 9 tr 59 26 9 4 3.8 4.3 6.58 0.06 110 
C 90 0 tr tr 55 JJ 6 4 4. 1 4.8 

Horizon CaC03 TEC Exeh. Cations me/loo g Base Sat. E.C. Sat.H2O Cations In satura t I on ext rae t mell 

eq.(%) me/l00g Na K Ca Hg % mmho/em % Na K ea Mg 

l-H 

Ae 2 .5 0.02 0.06 0 . 5 0.2 31 
Bm 2.0 0.0 0.02 0 . 2 0.1 16 
e 2.0 0.05 0.02 0.2 0 ;2 24 
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Site: 

Land System: Dove r 1 

Location: NE 11-87-10-·4 

Class i fi cat i on: Solqnetzic Gray Luvisol 

Landform: 

Gene ti c Materia 1 : Glaciolacustrine, clayey; overlying 

morainal 

Surface Exp ress i on : Undulating ven~er; very gentle slopes 

Mid slope position; north aspect; 

moderately well drained; low pervious

ness; non ~tony; water table at 1.5 m. 

White spruce/aspen-buffalo-berry/ 

Site Feat ures : 

Vegetat ion: 

twi nflower-feathermoss/c1 ub moss (2aC) 

Profi le Description: 

LFH 9 to 0 em; slightly to moderately depomposed, spongy matt 

mainly of moss origin; permeated with fungal hyphae; clear, 

wav.y boundary .. 

Ahe 0 to 7 cm; grayish brown (10YR 5/2 . d; 10YR 3/2 m); si lty 

clay loam; moderate, medium platy; friable; clear, wavy 

bounda ry. 

Ae 

AB 

Bt 

BC 

7 to 11 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); silty 

clay loam; moderate, coarse platy; friable; gradual, 

smooth boundary. 

11 to 27 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); heavy 

clay; strong, medium subangular blocky; fi rm; diffuse, 

smooth boundary. 

27 to 60 cm; brown (10YR 5.5/3 d; 10YR 3/3 m); heavy clay; 

strong, medium subangular blocky; firm; diffuse, smooth 

boundary. 

60 to 85 cm; brown (10YR 5/3 d; 10YR 3/3 m); clay loam; 

moderate, fine subangular blocky; firm; clear, wavy 

boundary. 
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liCk 85 to 150 em; pale brown (10YR 6/3 d; 10YR3.5/3 m); 

loam; massive; firm. 



Table 21. Analysis: Site M77-17. 

Hori zan Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

L-H 4.2 4.4 34.32 1. 23 28 
Ahe 11 tr 3 4 3 59 30 7 4.8 5 .. 3 3.09 0.18 17 
Ae 9 tr 2 4 2 53 38 11 4.5 5.1 0.6] 0.07 10 

AB 5 tr tr 2 1 35 60 27 4.3 4.5 0.74 0.06 12 
Bt 8 tr 2 4 1 31 61 27 4.6 4.9 0.61 0.04 15 
BC 26 0 tr 3 16 7 38 36 20 5.7 5.9 
lICk 33 tr tr 2 14 16 21 26 14 , 

7.0 7.0 

Hori zon CaC03 TEC Exch. Cations me/IOO 9 Base Sat. E.C. Sat-H2O Cat i ons in saturation extract me/I 

eq. (%) me/l00g Na K Ca Mg % mmho/cm % Na K Ca Mg 

L- H 

Ahe 18.8 0.2 0.7 7.·6 4.1 67 <0.2 77 
Ae 14.9 0.2 0.4 5.2 4.2 6] <0.2 58 
AB 26.4 1.1 0.5 8.4 8.2 71 <0.2 70 
Bt 25.5 0 .9 0.6 10.0 10.1 85 <0 .2 78 
BC 16.1 0.4 0.3 8.2 7.7 100 <0.2 60 
lICk 9.9 1.1 0.2 · 6.9 5.5 100 0.4 60 2.35 0.02 1.64 1.00 
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Site: M77-18 

Land System: Ho rse Rive r 1 

Locat i on: 

Classification: 

NW 8-90-12-4 

Orthic Gray Luvisol 

Landform: 

Genetic Material: Morainal; fine loamy 

Surface Expression: Undulating; very gentle slopes 

Upper slope position; southwest 

aspect; moderately well drained; 

medium perviousness; slightly 

stony 

Site Features: 

Vegetation: Aspen/white spruce-alder-feather

moss (2aA) 

Profile Description: 

LFH 5 to 0 cm; slightly to moderately decomposed leaves and 

mosses; abundant, fungal hyphae; abundant very fine to 

medium and few, coarse, horizontal roots; clear, wavy 

boundary. 

Ae1 

Ae2 

AB 

o to 5 cm; pal e brown (lOY R 6. 5/3 d; lOY R 4/3 m); s i 1 t 

loam; weak, medium platy; soft; plentiful, very fine to 

medi um and few, coarse, hori zonta 1 roots; less than 

5% coarse fragments; clear, wavy boundary. 

5 to 20 cm; light brownish gray (10YR 6.5/2 d; 10YR 4/3 m); 

si It loam; moderate, medium platy; soft; few, very fine 

to medium, oblique roots; less than 5% coarse fragments; 

clear, smooth boundary. 

20 to 28 cm; pale brown (10YR 6/3 d; 10YR 4/4 m); clay 

loam; strong, medium subangular blocky; firm; few, very 

fine to medium, oblique roots; 5 to 10% coarse fragments; 

clear, smooth boundary. 



Bt 

BC 

Ck 

73 

28 to 60cm; brown (10YR 5/3.5 d; 10YR 3/4 m); clay 

loam; weak, medium prismatic breaking to strong, medium 

subangular blocky; firm; very few, very fine and fine, 

vertical roots; 5 to 10% coarse fragments; gradual, 

smooth boundary. 

60 to 100 em; brown (10YR 5/3.5 d; 10YR 3/3 m); loam; 

mas s i ve; fi rm; ve ry few roots; 5 to 10% coa rse f ragmen ts ; 

gradual, smooth boundary. 

100+ cm; dark yellowish brown (10YR 4.5/4 d; 10YR 3/3 m); 

loam; massive; firm; very few roots; 5 to 10% coarse 

fragments. . 



Table 22. A,na 1 ys is: Site M77-18. 

Hod zon Particle Size Distribution (%) pH pH Org,C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI Z H2O % % 

L-H 5.5 5.7 44.5 1. 78 25 
Ael 22 tr 4 7 · 9 61 17 6 , 4.7 5.4 0.50 0.03 17 
Ae2 18 tr 4 6 6 75 7 4 .4.4 5.1 0.83 0.04 21 
AB 29 tr Z 5 11 11 38 33 16 4.7 5.1 0.59 0.03 20 
Bt 31 tr 2 6 11 12 34 35 20 4.6 5.0 0.67 0.03 22 
BC 36 tr 2 6 14 13 38 26 16 5.4 6. I 
Ck 38 tr 2 6 14 15 36 26 4 • 6.4 6.6 

\ . 

Hori zon CaC03 TEC Exch. Cations me/IOO g Base Sat. LC. Sat.H2O Cations in saturation extract me/I 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

L-H 

Ael 6.6 0.04 0.1 2.5 1.3 60 <0.2 50 

AeZ 5.4 0.02 0.1 1.6 0.8 47 <0.2 50 

AB 13.5 0.7 0.3 6.0 4.1 82 <0.2 50 

Bt 20.9 0.1 0.3 10.1 5.1 75 <0.2 44 

BC 15.6 0.1 0.3 9.8 4.9 97 <0.2 45 

Ck 1.2 14.4 0.1 0.2 11.9 5.3 100 0.4 44 0.78 0.04 3.11 1.66 



Si te: 

Locat i on: 

Location: 

Classification: 

Landform: 

Genettc Material: 

Surface Express i on: 

Site Features: 

Vegetat i on: 

Profile Description: 

75 

M77-19 

Namur 1 

NE 13-99-11-4 

Gleyed Regosol 

Fluvial; clayey 

Leve 1 

Imperfectly drained; medi urn perv

iousness; non stony. 

Aspen/whi te spruce-wi 1low-horsetai 1 

(1a) 

LFH 6 toOcm; slightly to moderately well decomposed 

leaves. 

Cgjl 0 to 18 cm; dark grayish brown (lOYR 4/2.5d; 10YR 3/2 m); 

heavy clay; moderate,fine subangular blocky; firm; 

di ffuse, smooth boundary. 

Cgj2 18 to 38cm; dark grayish brown (10YR 4.5/2 d; 10YR 2/2 m); 

heavy clay; moderate, fine subangular blocky; firm; 

di ffuse, smooth boundary. 

Cgj3 38 to 65cm; brown (10YR 5/3 d; 10YR 3/2 m); heavy clay; 

moderate, fine subangular blocky; firm; diffuse, smooth 

boundary. 

Cgj4 65 to 92 cm; si lty clay; moderate, fine subangular 

blocky; fi rm. 



Table 23. Analysis: Site M77-l9. 

Hod zon Particle Size Distribution (%) pH pH Org.L Total N C/N Sand VCS CS MS FS VFS Si It Clay Fine C CaCl 2 H2O % % 

L-H 5.7 6.0 38.31 2.03 19 
Cgj 1 3 29 68 30 4 .. 6 4.9 2.39 0.21 11 

CgJ2 2 38 60 26 • 4.9 5.2 1.80 0.17 11 

CgJ3 1 27 72 25 4.7 5.0 1. 79 0.17 11 

Cgj 4 40 59 28 4.7 4.9 1.83 0.20 9 

Hod zon CaC03 TEC Exch. Cations mel100 9 Base Sat. E.C. Sat.H2O Cat i ons in saturation extract me/I 

eq.(%) me/l00g Na K Ca Mg % mmho/cm % Na K Ca Mg 

L-H 

Cgj 1 31.5 0.1 1.2 14.5 7.7 76 <0.2 80 0.4 0.3 1.2 0.6 

Cgj2 26.8 0.1 1.1 14. 1 7.4 85 0.3 70 0.5 0.3 1.6 0.8 

CgJ3 26.8 0.1 1.1 13.7 7.2 84 0.3 72 0.5 0.3 1.7 0.8 

C9j4 32.7 0.2 1.2 15.8 8.4 78 0.4 68 0 .6 0.3 1.8 0.9 
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5ite: M77-20 

Lan d 5ys tem: Buckton 

5E13-100-12-4 

Orthic Gray Luvisol 

Location: 

Classification; 

Landform: 

Genetic Material: 

5urface Expression: 

Colluviated ground moraine; fine 

loamy 

I ncl inedand hummocky; moderate 

slopes 

5 i te Features: Mid slope position; southeast 

aspect; well drained; medi um perv-

Vegetati on: 

i ousnes s; mode ra tel ys tony. 

Aspen/balsam fi r-rose-grasses (2aA) 

Profi le Description: 

LFH 5toO cm; s 1 j ght 1 y to moderately decomposed leaves; clear, 

wavy boundary. 

Ae 0 to 15 cm; pale brown (10YR 6/3 d;10YR 3/3 m) si lt loam; 

strong, medium platy; friable; 10 to 20% coarse fragments; 

clear, wavy boundary. 

Bt 

BC 

C 

15 to 63 cm; brown (10YR 5/3 d; 10YR 4/3.5 m); clay loam; 

moderate, medium subangular blocky; friable; 10 to 20% 

coarse fragments; gradual, smooth boundary. 

63 to 75 cm; yellowish brown (10YR 5/4 d; 10YR 3.5/4 m); 

clay; moderate, medium granular to massive; friable; 

abundant shale particles; less than 10% coarse fragments; 

diffuse, smooth boundary. 

75+ cm; brown (10YR 5/3 d; 10YR 3/3 m); clay loam.; massive; 

friable; 10 to 20% coarse fragments. 



Table 24. Analysis: Site Mn-20. 

Hod zon Particle Size Oi s t ri but i on (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaC1 2 H2O % % 

L-H 4.0 5.5 39.57 1.87 21 
Ae 37 tr 2 10 16 9 50 13 3 4.5 5.1 0.83 0.07 12 
Bt 29 tr 2 11 13 3 33 38 19 4.0 4.7 0.73 0.06 12 
BC 13 tr 2 8 2 32 55 24 3.9 4.2 
C 41 4 17 15 4 24 35 13 3.9 4.2 

Horizon CaC03 TEC Exch. Cations me/l00 9 Base Sat. E.C. Sat.H2O Cations in saturation extract me/I 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

L-H 

Ae 8.4 0.1 0.3 3.5 1.8 68 

Bt 22.6 0.1 0.5 5.1 4.2 44 

BC 32.2 0.4 1.0 7.3 6.7 48 

C 18.3 0.4 0.6 4.6 4.2 54 
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Site: 

Land Sys tern: 

M77-23 

Firebag 2 

Location: NW 12-97-7-4 

Classification: Eluviated Eutric Brunisol 

Landform: 

Genetic ~aterlal: Glacfofluvial (kame moraine); 

coa rsel oarny 

Surface Expression: Hummocky, kettled and gullied; 

gentle to strong slopes 

Site Features: Mid position of gentle slope; 

west <,spect; well drained; high 

perviousness; exceedingly stony. 

Aspen/ j ackp i ne-al der (2aA) Vegetat i on: 

Profi le Description: 

LFH 7 to 0 cm; slightly to moderately well decomposed leaves; 

abun dan t, vi! ry fi ne to medi urn, ve ry few coa rse, ho r i zon

tal roots'; clear, wavy boundary. 

Ae 

Bm 

Oto 11 cm; light brownish gray (10YR 6/2 d; 10YR 4/2 m); 

coarse sand; single grain; loose; plentiful very fine 

and fine, few medium and coarse, horizontal roots; about 

50% coarse fragments; gradual, wavy boundary. 

11 to 20 em; light yellowish brown (10YR 6/4d; 10YR 4/4 m); 

coarse sand; single grain; very friable; plentiful very 

fine to medium, oblique and vertical roots; about 50% 

coarse fragments; smooth bounda ry . 

Btj 20 to 33 cm; yellowish brown (10YR 5/4 d; 10YR 3/4 m); 

BC 

coarse sandy loam; single g~cdn; very friable; few, very 

fine and fine, vertical roots; about 50% coarse fragments; 

gradual, smooth boundary. 

33+ cm; light gray (10YR 6/2 d; tOYR 4/3 m); sandy loam; 
, 

single grain to massive; hard; very few, very fine and 

fine, vertical roots; about 50% coarse fragments. 



Table 25. Analysis: Site M77-23. 

Horizon Particle Size Distribution (%) 
Sand VCS CS HS fS VfS Si It 

LFH 

Ae 88 2 41 33 9 3 12 

Bm 90 2 39 35 11 3 8 

BtJ 80 3 28 29 16 4 8 

BC 55 6 18 23 7 30 

Hor! zon CaC03 TEC Exch . Cat i ons me/IOO 9 

eq. (%) me/l00g Na K Ca Hg 

LFH 

Ae 1.4 0.3 0.03 0.8 0.3 
Bm 1.1 0.0 0.02 0 . 8 0 . 4 

BtJ 6.4 0.05 0.06 4.2 1.9 
BC 3.6 0.01 0.05 2.0 1.1 

pH 
Clay fine C CaCI 2 

5 . 8 

4.5 

2 4.7 

12 3 5.8 

15 2 5.3 

Base Sat. E.C. Sat.H2O 
% mmho/cm % 

100 

100 

97 
88 

pH 
H2O 

6.3 

5.3 

5.7 

6.2 

6.0 

Cations 

Na 

Org.C. Total N C/N % % 

38.07 2.04 19 
0.32 0.02 16 

0.02 0.01 2 

0.72 0 .05 14 

in saturation extract me/I 

K Ca Hg 

ex:> 
o 
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Site: 

Land System: 

M77-24 

Fireb~g 1 

Locat i on: SE 10-98-4-4 

Classification: Eluviated Dystric Bruni~ol 

Landform: 

Genetic Material: Glaciofluvial; sandy 

Surf~ce Expression: Hummocky; gentle to moderate slopes 

Mid position of gentle slope; 

northeast aspect; . rapidly drained; 

high perviousness; very stony 

Site Features: 

Vegetation: . Jackpine-l ic::hen (2c) 

Profile Description: 

LFH 1 to 0 cm; slightly to moderately well decomposedneedles 

and lichens; few, fine to . medium, horizontal rOots; clear, 

smooth b6unda ry • 

Ae o to 12 em; 1 ight gray (10YR 7/1.5 d; 10YR 5/2 rn); sand; 

single grain; loose; few, fine to coarse, horizontal 

roots; 20 to 30% coarse fragments; clear, irregular 

boundary" tonguing to about 50 em in places. 

Bfj 12 to 28 cm; light yellowish brown (10YR 6/5 d; 10YR 4/5 m; 

7.5YR 5/6 m in field); sand; single grain; loose; very 

Bm 

C 

few, fine and medium, oblique roots; 20 to 30% coarse 

fragments; gradual, ~mooth boundary. 

28 to 68 cm; brownish yellow (10YR 6/6 d; 10YR 4/6 m); 

sand; single grain; loose; very few, fine and medium, 

oblique roots; 20 to 30% coarse fragments; diffuse, 

smooth bounda ry. 

68 to 115 cm; very pale brown (10YR 6/3 d; 10YR 5/4 m); 

sand; single grain; loose; very few roots; 20 to 30% 

coarse fragments. 



Table 26. Analysis: Site M77-24. 

Hori zon Particle Size Distribution (%) 
Sand VCS CS HS FS VFS Si It 

LFH 

Ae 92 12 48 29 2 7 

Bfj 94 tr 10 50 33 3 

Bm 96 tr 10 51 34 

C 96 tr 5 41 46 3 

Horizon CaC03 TEt Exch. Cations me/l00 9 

eq. (%) me/l00g Na K Ca Hg 

LFH 
Ae 0.7 0.04 0.01 0 . 4 0.1 
Bfj 1.1 0.02 0.03 0.2 0.1 

. Bm 0.8 0.0 0.03 0.4 0.2 
C 0.4 0.0 0 .01 0.2 0.05 

pH pH 
Clay Fine C CaCI Z H2O 

3.9 4.5 

4.3 5.3 

3 . 4.9 5.7 

4 4.7 5.9 

4 4.8 5.9 

Base Sat. E.C. Sat-H2O Cations 
% rnmho/cm % Na 

79 

32 

79 

65 

Org.C. Tota I N C/N 
% % 

7.48 0.20 37 

0.19 0.01 19 

0.10 0.01 10 

0.06 0.00 

In saturation extract me/I 

K Ca Hg 

00 
N 
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Site: M77-25 

Lan d Sys tern: Ki nos i s 1 

Location: SE 30-98-5-4 

Classification: Orthic Gray Luvisol 

Landform: 

Genetic Material: 

Surface Expression: 

Mora ina 1; coarse loamy 

Undulating; gentle slopes 

Site Features: Upper slope position; northeast 

aspect; well drained; medium 

perviousness; moderately stony. 

Vegetati on: Jackp i ne/ aspen-a 1 de r/b I uebe rry / 

cowber ry-l i chen (2c) 

Profi Ie Descri pt i on: 

LFH 8 to 0 cm; slightly to moderately well decomposed 

leaves and needles; plentiful, very fine to medium 

and very few, coarse, horizontal roots; clear, 

smooth boundary 

Ael - ' 0 to 18 cm; light gray (lOYR 6/2 d; 10YR 5/2 m); 

Ae2 

Bt 

C 

loamy sand; weak, medium platy; very friable; few, 

very fine to medium and very few, coarse, horizon

tal roots; 20 to 30% coarse fragments; diffuse, 

smooth boundary. 

18 to 26 cm; light gray (10YR 7/2 d; 10YR 5/3 m); 

fine -sandy loam; weak, medium platy; very friable; few, 

very fine and fine, and very few medium and coarse, 

oblique roots; 20 to 30% coarse fragments; clear, 

smooth boundary. 

26 to 60 cm; pale brown (10YR 6/3 d; 10YR 4/4 m); loam; 

moderate, medium subangular blocky; firm; very few, 

very fine to medium roots; 20 to 30% coarse fragme~ts; 

gradual, smooth boundary. 

60+ cm; brown; loam to clay loam; massive; hard; very 

few roots; 20 to 30% coarse fragments. 



Table 27. Analys is: S i teM77 -25. 

Hori zon Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS tiS FS VFS Si It Clay Fine C CaCl 2 H2O % % 

LFH 5.1 4.8 48.09 1.3 37 
Ael 71 1 ' 5 21 30 14 27 2 4.2 4.8 0.32 0.03 11 
Ae2 65 6 20 25 13 31 4 4.3 4.9 0.15 0.01 15 
Bt 47 7 14 18 7 28 25 11 4.6 4.9 0.56 0.02 28 
C 

Horizon CaC03 TEC Exch . Cations me/l00 9 Base Sat. E.C. Sat .H2O Cations in saturation extract me/I 

eq . (%) me/IOOg Na K Ca Mg % nunho/cm % Na K Ca tig 

LFH 

Ael 1.0 0.01 0.01 0.6 0.2 82 

Ae2 1.0 0.01 0.02 0.5 0.2 73 
Bt 9.6 0.03 0.1 5.3 2.6 84 

C 



Site: 

Land System: 

Locati on: 

Classification: 

Landform: 

Gene tic Mate ri a 1 : 

Surface Expression: 

Site Features: 

Vegetation: 

Profile Description: 

85 

M77-26 

MIL1-HRTl 

NE 12-100-8-4 

Eluviated Eutric Brunisol 

Glaciofluvial; sandy 

Undulating; very gentle slopes 

Lower slope posi t i on; south aspect; 

rapidly drained; high perviousness; 

non stony 

Jackpine-bearberry-lichen(2c) 

LFH 1 to .O cm; slightly to mode.rately decomposed needJes 

and lichens; gradual, smooth boundary. 

Ahe 0 to 5 cm; dark brown (10YR 4/3 d ;10YR 3/2.5 m) ; sand; 

single grain; loose; few, very fine and fine, vertical 

roots; gradual, smooth boundary. 

Bm1 5 to 25 cm; I ight yellowish brown (10YR6/5 d; 10YR 4/6 m); 

sahd; single grain; loose; few, very fine and fine, 

vertical roots; less than 5% coarse fragments; diffuse, 

smooth boundary. 

Bm2 25 to 55 cm; brownish yellow (10YR6/6 d; 10YR 4/6 m); 

sand; single grain; loose; very few, very fine and fine, 

vertical roots; less than 5% coarse fragments; gradual, 

smooth bounda ry . 

C1 

C2 

55 to 90 cm; yellowish brown (10YR 5.5/4 d; 10YR 3.5/4 m); 

fine sand; single grain; loose; very few roots; less than 

5% coarse fragments; diffuse, smooth boundary. 

90 to 120 cm; brown; (10YR 5/3 d; 10YR 3/2 m); fine 

sand; single grain; loose; very few roots; less than 

5% coarse fragments. 



Table 28. Analysis: Site M77-26. 

Hod zon Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

LFH It. It 1t.9 3.01 0.11 27 
Ahe 92 tr 7 31t 1t5 5 6 2 5.2 6.2 0.36 0.02 18 
Bml 88 tr 7 31 1t3 6 10 2 1 5.1 6.2 0.12 0.01 12 
Bm2 95 13 36 39 6 2 3 2 5.0 6.2 0.17 0.00 
Cl 95 tr 2 26 62 5 3 2 5.2 6.3 
C2 95 tr tr 6 80 8 3 2 5.1 6.2 

Horl zon CaC03 TEC Exch. Cations me/l00 9 Base Sat. E.C. Sat.H2O Cations in saturation extract me/I 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg· 

LFH 

Ahe 1.6 0.0 o.olt 0.9 0.2 71 
Bml 1.0 0.01 0.04 0.5 0.1 65 
Bm2 0.7 0.0 0.05 0.5 0.2 100 
Cl 

C2 
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Site: M77-27 

Land System: Fi rebag 1 

Location: 

Classification: 

SW 11-97-10-,4 

Orthic Gray Luvisol 

Landform: 

Genetic Materfal: Glaciofluvial (kame moraine); 

fi ne loarny 

Surface Express i on: Undulating; very gentle slopes 

Mid slope position; west aspect; 

moderately well drained; medium 

perviousness; moderately stony 

Aspen (2aA) 

Site Feat ures : 

Vegetation: 

Profi le Description: 

LFH 10 to Ocm; s light 1y to moderately decomposed leaves; · 

permeated with fungal hyphae; plentiful, very fine to 

coarse, horizontal roots; clear, wavy boundary. 

Ae 1 0 to 10 cm; 1i ght b rowni sh gray (10YR 6/2 d; 10YR 4/2 m); 

fine sandy loam; weak, medium platy; loose; few, very 

fine to coarse, oblique roots; 10 to 15% coarse fragments; 

gradual smooth boundary. 

Ae2 10 to 21 cm; pale brown (10YR 6/3 d; 10YR 4/3 m); fine 

sandy loam; weak, medium platy; very friable; few, 

Bt 

BC 

Ck 

very fine to coarse, oblique roots; 10 to 15% coarse 

fragments; smooth, wavy boundary. 

21 to 65 cm; pale brown (lOYR 6/3 d; 10YR 4/3 m); clay 

loam; strong, medium subangular blocky; very firm; 

very few, very fine to coarse, oblique roots; 10 to 15% 

coarse fragments; gradual, smooth boundary. 

65 to 85 cm; brown (10YR 5/3 d; 10YR 3.5/3 m); clay 

loam; massive; firm; very few roots; 10 to 15% coarse 

fragments; gradual, smooth boundary. 

85 to 110 cm; brown (10YR 5/3 d; 10 YR 3.5/3 m); clay 

loam; massive; firm; very few roots; 10 to 15% coarse 

fragments . 



Table 29. Analysis: Site M77-27. 

Horizon Particle Size Distribution (%) 
Sand \! VCS CS HS FS VFS Si It 

LFH -
Aet 67 tr tr 5 32 29 30 
Ae2 73 0 5 33 34 23 

Bt 35 tr 3 11 20 32 

Bt 35 tr 4 12 18 34 

tk 36 tr 4 13 17 35 

Horizon CaC03 TEC Exch. Cations me/l00 g 
eq. (%) me/l00g Na K Ca Hg 

LFH 

Aet 2.5 0.0 0.1 2.3 0.4 

Ae2 2.3 0.01 0.2 2.0 0.4 

Bt 10.0 0.02 0.3 8.0 2.2 

BC 11.7 0.1 0.3 7.6 2.8 

Ck 2.8 

pH 
Clay Fine C CaCl 2 

6.0 

3 1 5.7 
4 2 5.6 

33 13 5.2 

31 17 6.2 

29 t4 6.9 

Base Sat. E.C. Sat.H2O 
% mrrho/cm % 

100 

toO 

100 
100 

pH 
H2O 

6.3 

6.5 

6.6 

6.5 

6.6 

7.6 

Cations 

Na 

Org.C. Total N C/N % % 

47.34 1.80 26 

0.40 0.03 13 

0.23 0.02 12 

0.53 0.03 18 

In saturation extract mell 

K Ca "g 

00 
00 
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Site: M77-28 

Land System: Fi rebag 1 

Location: NE 31-96-9-4 

Classification: E1uviated Dystric Bruniso1 

Landform: 

Genetic Material: 

Surface Expression: 

Si te Features: 

Glaciofluvial (kame moraine); 

sandy 

Ro 11 i ng; mode rates lopes 

Lower slope position; north aspect; 

rapidly drained; high perviousness; , 

non stony 

Vegetation: Jackp ine-b 1 uebe rry Ibea rbe rry-1 i chen 

(2c) 

Profile Description: 

LFH 2 to 0 cm;s 1 i ght ly to moderately we 11 decomposed needles 

and 1 i chens; clear, wavy boundary. 

- Ahe 

Ae 

Bm 

BC 

C 

Oto} cm; grayish brown (lOYR 5/2.5 d; 10YR3/2 m}; 

sand; single grain; loose; plentiful, very fine to 

. medium and very few, coarse, horizontal roots; clear, 

wavy bounda ry . 

7 to 16 cm; 1 ight yellowish brown (10YR 6/4 d; 10YR 4/4 m); 

single grain; loose; few, ve.ry fine to medium and very 

few, coarse, oblique roots; clear, wavy boundary. 

16 to 37 cm; yellowish brown (10YR 5/5 d; 10YR 4/5 m); 

sand; single grain; loose; few, very fine and fine, and 

very few, medium and coarse, vertical roots; diffuse, 

smooth boundary. 

37 to 55 cm; brown (10YR 4.5/3 d; 10YR 3/3 m); sand; 

single grain; loose; very few roots; gradual, smooth 

boundary. 

55+ cm; brown (10YR 5/3 d; 10YR 3/3 m); sand; single 

grain; loose; very few roots. 



Table 30. Ana~ysis: Site M77-28. 

Hod zan Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

lFH 4.2 4.5 32.92 0.79 42 
Ahe 95 0 4 61 28 2 5 4.5 5.3 1.07 0.02 54 
Ae 94 0 3 57 32 2 6 4.5 5.2 0.21 0.01 21 

8m 95 tr 3 59 31 2 5 5.0 5.9 0.14 0.01 14 
BC 96 0 2 53 38 3 4 5. I 6.1 

C 97 0 2 58 35 2 3 4.9 6.1 

Hori zan CaC03 TEC Exch. Cations me/IOO 9 Base Sat . E.C. Sat.H2O Cations In saturation extract me/I 

eq.(%) me/IOOg Na K Ca Hg % mmho/cm % Na K Ca Hg 

lFH 

Ahe 3.2 0.02 0.03 0.4 0 . 2 20 
Ae 1.2 0.02 0.02 0.0 0.05 8 
Bm 0.9 0.01 0.02 0.0 0.2 26 
BC 0.5 0 . 1 0.01 0.0 0.0 22 
C 0.4 0.02 0 .02 0.0 0 .05 23 
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Site: 

Land System: 

M77-29 

Legend1-Kehzie 2 

NW 9-100-12-4 

Orthic Gray Luvisol 

Locat i on: 

Classification: 

Landform: 

Genetic Material: Mora inal; sandy 

Surface Express i Oh: Hummocky; mode ra te s lopes 

Site Features: Upper slope position; northeast 

aspe.ct; well drained; high 

Vegetati on: 

pe rvi ousness; mode rate I y stony 

Jackp ioe-bearbe rry /Lab rador tea

l i chen (2c) 

Profile Description: 

LFH 2 to 0 em; slightly to moderately well decomposed needles 

and lichens; clear, wavy boundary. 

Ae 

Bt 

Bm 

BC 

C 

o to 7 cm; light browni shgray (10YR 6.5/2 d; 10YR4/2 m); 

sandy loam; weak, . mediumplaty; friable; plentiful, very 

fi ne to medi urn aodfew, coarse, hor i zonta 1 roots; 10 to 

20% coa rse fragmen ts; c I ear, wavy boun da ry . 

7 to 17 cm; light yellowish brown (10YR 6/5 d; 10YR 4/5 m); 

fine sandy loam; weak, fine subangular blocky; friable; 

plentiful, very fine to medium, oblique roots; 10 to 20% 

coarse fragments; gradual, smooth boundary. 

17 to 35 cm; light yellowish brown (10YR 6/5 d; 10YR 4/5 m); 

fine sand; single grain; very friable; plentiful, very 

fine to medium, oblique roots; 10 to 20% coarse fragments; 

gradual, smooth boundary. 

35 to 50 cm; light yellowish brown (10YR 6/4 d; 10YR 4/4 m); 

sand; single grain; very friable; very few, very fine 

to coarse, vertical roots; 10 to 20% coarse fragments; 

diffuse, smooth boundary. 

50 to 80 cm; dark grayish brown; sand; single grain; loose; 

very few roots; 10 to 20% coarse fragments. 



Table 31. Analysis: Site M77-29. 

Hori zon Particle Size Oi stribution (%) 
Sand VCS CS HS FS VFS Si It 

lFH 

Ae 64 9 27 20 7 36 
Bt 67 3 15 Ito 8 22 
Bill 92 tr 37 52 4 
BC 88 tr 11 65 10 9 
c 91 12 Ito 34 4 8 

Horizon Caco3 TEC Exch. Cat I,ons me/IOO 9 
eq. (%) me/l00g Ha K Ca Hg 

lFH 

Ae 3.5 0.01 0.07 0.4 0.2 
Bt 7.4 0.02 0.09 0 . 7 0.2 
Bm 1. It 0.01 0.03 0.3 0 .2 
Be 1.3 0.01 0 .03 0.3 0.1 
C 1.5 0.02 0.05 0.9 0.3 

pH 
Clay Fine C CaCl 2 

3.6 
3.7 

11 3 It.5 
It It.7 

3 4.8 

5.1 

Base Sat. E.C. Sat.H2O 
% mmho/cm % 

19 

14 

39 
34 
85 

pH 
H2O 

It.o 
4.4 

5.3 
5.5 
5.5 

5.7 

Cations 

Ha 

Org. C. Total H C/N % % 

22.46 0.61 37 
0.69 0.03 23 
0.67 0.03 22 
0.69 0.00 

in saturation extract me/I 

K Ca Hg 

\.0 
N 
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Site: , M7T- 30 

Land Sys tern: Legend 1-Kenzie 2 

NW 9 ... 100-12-4 

Orthic Gray Luvisol 

Locat i on: 

Classification: 

Landform: 

Genetic Material: Morai,nal; fine loamy 

Hummocky, moderate slopes Surface Expression: 

Site Features: Upper slope position; southeast 

aspect; moderately well drained; 

medi urn perviousness; moderately 

stony. 

Vegetation: Jackpine/black spruce-Labr~dor 

tea-l i chen (2c) 

Profi Ie Description: 

LFH 4to 0 cm; s light I y to moderately' well decomposed 

needles and lichens; clear, wavy boundary. 

Ae o to 6 cm; light brownish gray (10YR 6/2 d; 

10YR4/2 m) ;silt loam; weak, medium platy; very 

friable; less than 10% coarse fragments; clear, 

wavy boundary. 

Btl 6 to 21 cm; I ight yellowish brown (10YR 6/4 d; 

10YR 4/4 m); loam; weak, fine,subangular blocky; 

soft; 1 ess than 10% coarse fragments; g radua 1 , 

smooth bounda ry. 

Bt2 21 to 45 cm; pale brown (10YR 6/3 d; 10YR 4/4 m); 

loam; moderate, medium subangular blocky; firm; 

less than 10% coarse fragments; diffuse, smooth 

C 

boundary. 

45 to 65 cm; brown (10YR 5/3.5 d; 10YR 3/3 m); 

loam; massive; fi rm; less than 10% coarse frag

ments. 



Table 32. Analysis: Site M77-30. 

Hori zon Particle Size Distribution (%) pH pH Org.C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCI 2 H2O % % 

LFH 4.4 4.6 31.06 1.05 30 

Ae 38 6 15 11 5 56 6 2 . 4.2 4.8 1." 1 0.06 24 

Btl "1 ir 5 18 1" " 39 20 9 . ".6 5.0 0."6 0.0" 12 

Bt2 "8 2 7 16 17 6 20 22 13 6.0 6.5 0.27 0.0" 7 

C 52 3 8 17 17 7 27 21 13 5 .6 5.6 

Horizon CaC03 TEC Exch. Cations mellOO 9 Base Sat. E.C. Sat.H2O Cations in saturation extract mell 

eq. (%) mel100g Na K Ca Hg % mmho/cm % Na K Ca Hg 

LFH 

Ae 7.7 0.09 0.2 2.0 0.5 36 <0.2 51 0 . 3 0.2 1.1 0.4 
Btl 10." 0.03 0.2 3.7 1.9 56 <0.2 "0 0 . 3 0.07 0 .6 0.2 
Bt2 11.7 0.0" 0.3 11.2 3. 1 100 0.5 "6 0." 0.1 4.2 1.8 
C 0.2 13.3 0.05 0.3 9.8 7.2 100 0.2 "0 0.4 0 .05 1." 0.8 
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Site: M77-31 

Land Sys tem: S urmoun t 1 

Location: NE 18-85-8-4 

Classification: Orthic Gray Luvisol 

Landform: 

Genetic Material ; 

Surface Express ion: 

Morainal; fine loamy 

Rolling; gentle slopes 

Site Features: Uppe r s lope pos i t i on; north 

aspect; moderately welldra i ned; 

medium perviousness; very stony 

Aspen/white bi rch-bunchberry

club moss (2aA) 

Vegetat i on: 

Profile Description: 

LFH 7 toO cm; slightly to moderately well decomposed; 

spongy matt mainly of leaf composition; 'permeated 

with fungal hyphae; clear, wavy boundary. 

Ae o to 12 cm; ilight brownish gray (lOYR 6.5/2 d; 

10YR 5.5/2 m); fine sandy loam; weak, medium platy; 

very friable; 20 to 30% coarse fragments; clear, 

wavy bounda ry. 

Btl 12 to 25 cm; yellowish brown (10YR 5/4 d; lOYR 3/4 m); 

loam; weak, medi urn, subangular blocky; fi rm; 10 to 

20% coarse fragments; gradual, smooth boundary. 

Bt2 25 to 38 cm; yellowish brown (10YR 5.5/4 d; 10YR 4/4 m); 

sandy clay loam; weak, medium subangular blocky; firm; 

10 to 20% coarse fragments; diffuse, smooth boundary. 

BC 

c 

38 to 67 cm; brown (10YR 5/3 d; 10YR 3/3 m) sandy clay 

loam; massive; firm; 10 to 20% coarse fragments; difJuse, 

smooth boundary. 

67 to 120 cm; brown (10YR 5/3 d; 10YR 3/3 m); sandy 

clay loam; massive; fi rm; 10 to 20% coarse fragments. 



Table 33. Analysis: SiteM77-31. 

Hori zon Particle Size Distribution (%) pH pH Or9 · C. Total N C/N Sand VCS CS HS FS VFS Si It Clay Fine C CaCl 2 H2O % % 

LFH 3.6 3.9 22.04 1. 10 20 

Ae 66 7 21 27 10 31 3 3.9 4.7 0.43 0.03 14 

Btl 52 tr 4 15 23 10 30 18 10 4.2 4.7 0.86 0.07 12 

Bt2 1t8 4 13 20 10 29 23 14 4.3 4.8 0.46 0.04 12 

BC 49 5 14 20 9 28 23 15 4. 3 4.7 

Ck 50 6 16 19 8 27 23 14 4.7 4.8 

Horizon CaC03 TEC Exch. Cations mellOO 9 Base Sat. E.C. Sat-H2O Cat I ons in saturation extract me/I 

eq . (%) me/IOOg Na K Ca H9 
% nvnho/cm % Na K Ca H9 

LFH 

Ae 3.0 0 .01 0.06 1.1 0 . 3 49 <0.2 40 0 . 3 0.06 1.0 0.4 

Btl 11.3 0.09 0.1 2.2 0 . 7 27 <0.2 42 0.3 0.05 0 .8 0.3 

Bt2 12.7 0.02 0.2 2.7 1.2 32 <0.2 44 0.3 0.06 0.6 0.2 

BC 0 . 1 13.3 0.03 0 .2 4.4 2 .0 50 <0.2 40 0.2 0.05 0.7 0.2 

Ck 0.2 12.7 0.08 0.2 6 . 3 3. 4 79 <0 . 2 42 0.4 0 .05 1.0 0.4 



Si te: 

Land System: 

Location: 

Classification: 

Landform: 

Genetic Material: 

Surface Expression: 

Site Features: 

Vegetation: 

Profi Ie Description: 
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M77-32 

Rough Broken 

SW 1-101-12-4 

Undifferentiated; clayey 

Inclined, strong to very strong 

slopes 

Upper and mid slope positions; 

southwest aspect; rapidly drained; 

low perviousness; sl ightly rocky 

None 

C(1) At 3 to4 m from top of scarp; gray (10YR 5/1 d; 

10YR 3/2 m); clay; very sticky; weakly weathered 

sha~e with spherical concretions of stone ~nd 

boulder si ze _conta in inggyps urn. 

C(2) At 5 m from top of scarp; very dark gray (lOYR 3.5/1 d; 

10YR 2/1 m); si It; flaky structure; soft; weakly 

weathered shale. 

C(3) At 10. m from top of scarp; gray (10YR 5/1 d; 

10YR 3/1 m); si lty clay; very sticky; weakly weathered 

shale with concretions. 



Table 34. Analysis: SiteM77-32. 

Hori zon Parti cle Size Di stribution (%) 
Sand VCS CS HS FS VFS Sil t 

C( 1) 3 52 
C (2) 11 81 

C (3) 48 

Hor! zon CaC03 TEC Exch. Cat i ons me/l00 9 

eq . (%) me/l00g Na K Ca Hg 

C (1) 21.3 1.2 0.5 27.2 3.3 
C(2) 17.7 10.8 . 0.8 131.2 14 . 1 . 

cO) 15.7 0.06 0 .2 14.2 3.5 

pH 
Clay Fine C CaCI 2 

45 19 3.2 

8 7 7. 1 

51 15 4.0 

Base Sat. E.C. Sat . H2O 
% mmho/cm % 

100 3.4 72 
100 

100 

pH 
H2O 

3.3 

7. 3 

4. 1 

Cations 

Na 

2.9 

Org.C. Total N C/N % % 

2.23 0 . 15 15 

8.00 0 . 30 27 

1.87 0.17 11 

in saturation extract me/I 

K Ca Hg 

0.6 28.9 22.0 

\.D 
00 
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Site: 

Land System: 

M77-38 (Description for one of 

three sites, M77-38, 39 and 40, 

sampled near Ri chardson lookout) 

Firebag 1 

Location: SE 31-102-6-4 

Classification: Eluviated Eutric Brunisol 

Landform: 

Genetic Material: Glaciofluvial (ice contact); sandy 

Hummocky; moderate to strong slopes 

Upper slope position; northeast 

aspect; very rapidly drained; high 

perviousness; slightly stony and 

rocky 

Surface Express i on: 

Si te Features: 

Vegetat i on: Aspen/white birch (2aA) 

Profile Description: 

L-F 

H 

Ahe 

Ae 

Bm 

3 to 1 cm; s 1i ght Iy decomposed leaves; pe rmeated wi th 

fungal hyphae. 

1 to ° cm; moderatelY well to well decomposed; abundant, 

fine and medium, horizontal roots; diffuse, smooth 

boundary. 

o to 4 cm; very dark grayish brown (10YR 3/2 m); light 

gray (10YR 7/1 m) patches; sand; single grain; loose; 

abundant, fine and medium, horizontal roots; gradual, 

wavy boundary. 

4 to 12 cm; white (10YR 8/2 d); sand; single grain; 

loose; abundant, fine and medium, horizontal and oblique 

roots; less than 10% coarse fragments ; gradual, wavy 

boundary. 

12 to 27 cm; light brownish yellow (10YR 6/4 m); sand; 

single grain; loose; plentiful, fine and medium, oblique 

roots; less than 10% coarse fragments; gradual, wavy 

bounda ry. 



BC 

C 

100 

27 to 100 cm; yellow (10YR 8/6 m); dark yellowish 

brown (10YR 4/4) splotches; sand; single grain; loose; 

few, fine and medium, vertical roots; less than 10% 

coarse fragments; gradual, wavy boundary. 

100+ cm; pink (7.5YR 8/4); sand; single grain; loose; 

very few roots; less than 10% coarse fragments. 



Table 35. 

lIori zon 

L-F 

H 

Ahe 

Ae 

Bm 

BC 

C 

Hori zon 

L-F 

H 

Ahe 

Ae 

Bm 

BC 

C 

Analysis: Site M77-38. 

Particle Size Distribution (%) 
Sand VCS CS MS FS VFS Si 1 t 

85 tr 7 37 29 12 14 

79 4 24 34 16 21 

67 4 26 25 11 28 

96 tr 4 56 32 4 4 

99 0 4 65 29 

CaC03 
eq. (%) 

TEC 

me/IOOg 

Exch. Cations me/IOO 9 . 

Na K Ca Mg 

Clay 

5 

Base Sat. 
% 

Fine C 

4 

E.C .• 

nvnho/cm 

0.2 

0.2 

pH 
CaC1 2 

18 

16 

pH Org.c. Total N tIN H2O % % 

6.1 40.52 1.20 34 

6.4 14.91 0.66 23 

6.3 3.29 0.11 30 

6.0 0.30 0.012 25. 

6.0 0.38 0 .018 21 

6.7 0;06 0.002 30 

6.9 0.03 

Cations in saturation ext~act me/1 

Na 

O. I 

0.2 

K 

O. I 

0.05 

Ca 

1.5 

1.3 

Mg 

1.2 

1.6 

a 



Site: 

Land System: 

Location: 

Classification: 

Landform: 

Genetic Material: 

Surface.Expression: 

Site Features: 

Vegetat i on: 

Profile Description: 
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M77-39 (Descriptions are given for 

M77-39 and M77-40, which are two 

of several sites, Mn-33, 34, 35, 

39, 40 and 41, sampled at and near 

the AOSERP Mildred Lake field camp) 

Ruth 1 

SE 19-94-10-4 

Eluviated Dystric Brunisol 

Glaciofluvial; sandy 

Undulating; gentle slopes 

Lower slope position; west aspect; 

well drained; high perviousness; 

non stony 

Jackpine-bearberry-lichen (2c) 

LFH 1 to 0 cm; very dark grayish brown (10YR 3/2 m) slightly 

decomposed needles and lichens; clear,wavy boundary. 

Ahe 0 to 5 cm; dark brown (10YR 4/3 m); sand; single grain; 

loose; abundant, very fine to medium, horizontal roots; 

gradual, smooth boundary. 

AB 5 to 11 cm; dark yellowish brown (10YR 4/4 m); sand; 

single grain; loose; plentiful, very fine to medium, 

oblique roots; diffuse, smooth boundary. 

Bm 11 to 56 cm; yellowish brown (10YR 5/6 m); sand; single 

grain; loose; very few roots; diffuse, smooth boundary. 

BC 56 to 86 cm; brownish yellow (10YR 6/6 m); sand; single 

grain; loose; no roots; diffuse, smooth boundary. 

C 86+ cm; yellow (10YR 7/6 m); fine sand; single grain; 

loose; no roots; less than 10% coarse fragments. 



Table 36. Analysis: Site M77-39. 

Hori zon Parti cle Size Distribution (%) 
Sand VCS CS MS FS VFS Si It 

LFH 

Ahe 96 tr 2 51 41 2 4 
AB 94 tr 2 45 44 3 6 
Bm 91 tr 45 42 3 8 
BC 92 44 44 2 8 
C 97 tr 28 66 2 3 

Hod zon CaC03 TEC Exch. Cations me 11 00 g 

eq. (%) me/lOOg Na K Ca I1g 

LFH 

Ahe 3.5 0.01 0.05 1.1 0.2 

AB 2.4 0.01 0.05 1.2 0.2 

Bm 1.3 0.04 0.03 0.5 0.2 

BC 1.0 0.01 0.02 0.3 0.1 

C 0.7 0.01 0.02 0.5 0.1 

pH pH 
Clay Fine C CaCI 2 H2O 

3.9 4.5 

5.5 

5.8 

5.8 

5.8 

6.0 

Base Sat. E.C. Sat-H2O Cations 
% mmho/cm % Na 

39 0.1 28 0.3 

61 0.1 31 0.2 

59 <0.1 20 0.3 

43 <0.1 22 0.5 

90 

Org.t. Total N t/N 
% % 

42.12 0.83 51 

1.08 0.03 36 

0.55 0.015 37 

0.03 0.003 10 

0.04 0.004 10 

0.04 0.003 13 

In saturation extract me/l 

K Ca I1g 

0.1 0.6 0.4 

0.2 0 .6 0.3 

0.2 0.1 0.08 

0.2 0.2 0.2 

o 
w 
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Site: 

Land Sys tem: 

M77-40 

Ruth 2 

Location: SE 19-94-10-4 

Classification: Eluviated Dystric Brunisol 

Landform: 

Genetic Material: Glaciofluvial; sandy 

Undulating; very gentle slopes 

Mid slope position; northeast 

aspect; well drained; high 

perviousness; non-stony. 

Aspen/b i rcli/j ackp i ne-b 1 ueberry 

(2aA-2c) 

Surface Expression: 

Site Features: 

Vegetation: 

Profile Description: 

LFH 9 to 0 cm; very dark grayish brown (10YR3/2 m); 

slightly to moderately well ,decomposed organic matter; 

abundant, fine to medium, horizontal roots; c·lear, 

smooth bounda ry . 

Ahe 0 to 2 cm; light brownish gray (10YR 6/2 m) mixed 

Ae 

Bm 

with very dark yellowish brown (10YR 3/2 ' m); fine sand; 

single grain; loose; abundant, very fine to medium, 

horizontal roots; clear, wavy boundary. 

2 to 10 cm; light brownish gray (10YR 6/2 m); fine 

sand; single grain; loose; abundant, very fine to 

medium, horizontal roots; clear, smooth boundary. 

10 to 35 cm; yellowish brown (10YR 5/6 m); fine sand; 

single gra in; few, very fi ne and fi ne, ob 1 i que roots; 

diffuse, wavy boundary. 

BC 35 to 57 cm; transit.ional 

C 57 to 100 cm; grayish brown (2.5Y 5/2); fine sand; 

single grain; loose; some patches of tar sand. 

IIC 100 to 110 cm; hard; black, tar sand layer. 



Table 37. Analysis: Site M77-40. 

Hor! zon Particle Size Dis t ribut i on (%) 
Sand VCS CS I1S FS VFS Silt 

LFH 

Ahe 92 3 15 64 9 7 
Ae 90 tr 2 14 64 10 10 

Bm 89 3 15 62 8 10 
BC 92 tr 11 68 12 4 
C 88 0 tr 3 64 21 7 
IIC 

Horizon CaC03 TEC Exch . Cat ions me/100 9 

eq. (%) me/IOOg Na K Ca I1g 

LFH 

Ahe 11.5 0.02 0.08 4.4 0.6 
Ae 2.1 0.02 0.03 1.0 0.2 

Bm 2.0 0.03 0~03 0.8 0.3 

BC 1.6 0.03 0.03 0.7 0.3 
C 2.8 0.04 0.04 1.0 0.4 

IIC 

pH pH 
Clay Fine C CaCI 2 H2O 

4.5 4.5 

4.5 

4.9 

1 5.7 

4 5.8 

5 5.3 

Base Sat. E.C. Sat.H2O Cat ions 
% mmho/cm % Na 

44 0.3 55 0 . 3 

60 0.1 27 0.2 

58 0.1 24 0.6 

66 0.1 25 0.2 

53 0.2 28 1.0 

Org.C. Total N CiN % % 

24.41 1.02 24 

3. 11 0 . 136 23 

0.51 0.023 22 

0.31 0.013 24 

0.32 0.006 53 
2. 11 0.025 84 

in saturatiQn extract me/1 

K Ca 119 

0.5 3.4 1.9 

0.1 1.2 0.7 

0.05 0.8 0.7 

0.08 0 .9 0.5 

0.1 0.7 0.6 

o 
V1 
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Site: M77-42 

Land System: Horse Ri ver 1 

Locat i on: 

Classification: 

SE 25-91-10-4 

Orthic Gray Luviso1 

Landform: 

Genet i c Mate ri a 1: Morainal, fine loamy 

Surface Express i on: 

Site Features: 

Undu~ating; very gentle slopes 

Mid slope position; east aspect; 

moderately well drained; medium 

perviousness; slightly stony 

Aspen-hazelnut (2aA) Vegetati on: .. 

Profi Ie Description: 

LFH 5 to 0 cm; very dark brown (10YR 2/2); slightly to 

moderately well decomposed organic matter; abundant, fine 

and medium, horizontal roots; abrupt, smooth boundary. 

Ae 

AB 

Bt 

BC 

Ck 

o to 8 cm; light brownish gray (10YR 6/2); fine sandy 

loam; weak medium platy; friable; abundant, fine and 

medi urn, horizontal roots; 10% coarse fragments; abrupt, 

wavy bounda ry . 

8 to 20 cm; brown (10YR 5/3); loam; weak, medium 

subangular blocky; firm; plentiful, fine and medium, 

ob I i que roots; 10% coa rse fragments; g radua I, wavy 

boundary. 

20 to 50 cm; dark brown (10YR 4/3); clay loam; moderate, 

medium subangular blocky; firm; very few, fine and 

medium, oblique roots; 10% coarse fragments; gradual, 

wavy boundary. 

50 to 80 cm; dark ye llowi sh brown (10YR 3/4); fi ne 

sandy loam; very few roots; 10% coarse fragments; 

gradual, wavy boundary. 

80+ cm; dark yellowish brown (10YR 4/4), mixed with 

gray (10YR 7/2); fine sandy loam; massive; friable; 

10 to 20% coarse fragments. 



Table 38. Analysis: Site M77.:.42. 

Hori zon Particle Size Distribution (%) pH pH Org.C. Total N 
Sand VCS CS MS FS VFS Si It Clay Fine C CaCI 2 H2O % % C/N 

Ae 57 2 7 16 22 10 39 4 2 5.7 0.98 0.036 27 

AB 54 1 5 15 24 9 31 15 6 5.9 0 . 41 0.035 12 

Bt 47 4 13 21 8 28 25 16 5.9 0.67 0.020 31, 

BC 65 6 13 30 15 17 18 12 6.1 0.40 0.020 20 

Ck 56 3 14 28 10 25 : 19 9 0 8.2 

Horizon CaC03 TEC Exch. Cations me/IOO 9 Base Sat. E. C. Sat. "20 Cations in saturat ion extract me/l 

eq. (%) me/l00g Na K Ca Hg % mmho/cm % Na K Ca Hg 

Ae 3.9 0.04 0.07 2.7 0 . 5 85 0.4 21 0.2 0 . 1 4.3 2.5 

AB 0.3 21 0.2 0.1 3.7 2.0 

Bt 12.5 0.04 0.2 8.3 2.7 90 0.3 32 0.2 0.05 2.6 1.9 

BC 11.8 0.08 0.3 8.3 1.5 86 

CK 8.08 6.2 0.06 0 . 2 27 . 4 1.3 100 0.6 30 OS 0. 2 5.1 3.7 



8.2 Alberta Oi 1 Sands Envi ronmenta 1 Resea rch Program Pr.c;>ject lS 2.1 Soi 15 Inventory legend. 

SYSTEM COMPONENTS 
DISTRICT PHYSIOGRAPHY SYSTEM UNIT MATERIAL 

LANDFORM AND 
DOMINANT SOilS SIGNIFICANT SOilS MINOR INCLUSIONS 

SLOPE CLASS 

MIXEDWOOD SUBREGION 

MORAINAL DISTRICTS 

Thickwood Hills Undulotlng ground moroine Horse River HRR 1 Medium to moderat<lly fine Mil, 3 - 4 Orthlc Gray luvisol Gleyed Gray luvisol Organics 
Upland and hummocky moraine with textured, dark yellowish Mh, 4 - 5 peaty Gleysols 

some glaciofluvial inclusions; brown to olive brown 
elevations 450 to 500 m. calcareous glacial till. 

Kenzie KNZI Undecomposed to moder- Bh, Bhp, 1 - 2 Typic Meslsol Terrie Meslsol sedge peat 
ately well decomposed Fibtlc Meslsol Typic Flbrlsol peaty Gleysols 
moss peat (Bog). Mesic Fibrlsol 

Flbrlc Organic Cryosol 

KNZ 2 as above Bb, Bo, Bs, 2 Terrlc Mellsol Typic Meslsol sedge peat 
Flbrlc Meslsol peaty Gleysoll 

KNZ 3 as above Bp, Bhp, 2 FUMc Organic Cryosol Typic Flbrlsol Flbrlc Meslsol 
Tenlc Meslsol/sedge peat 

Eoglesham EGll Undecomposed to moder- Nh , Nr, 1 Typic Meslsol Flbrlc Meslsol moss peat 
ately well decomposed Terrlc Meslsol peaty Gleysol. 

Mildred· sedge peat (Fen). 

Muskeg Mountain Undulating ground moraine Klnosls KIN 1 Moderately coarse to Mu, 3 - 4 Orthlc Gray luvlsol Gleyed Gray luvlsol Organics 0 
Upland with some inclusions of medium textured light peaty Gleysols 00 

glaciofluvial and Ice- brown to brown gloclal 
contact deposits; elevation till . 
350 to 650 m. 

Steepbonk STP 1 Moderately coarse to Mu, 2 - 3 peaty Gleysols Gleyed Gray luvlsol OrganIcs 

Kenzie 
moderately fine textured Orthlc Gray luvlsol 

Eaglesham glacial till and mixed 

Mildred 
glaciolacustrine .materlals. 

Kearl 
F1rebag 

Birch Mountain Undulating to rolling legend lGD 1 Medium textured, brown Mu, 3 - 4 Orthic Gray luvlsol Gleyed Gray luvisol Organics 
Upland moraine with slumped and to dark brown glacial Mh, 4 - 5 peaty Gleysols 

calluvlated bedrock till • 
and glacial materials In 
highly dissected, steeply 
sloping areas; elevation 
350 to 800 m. 

Buckton BKN 1 Moderately coarse to Ch, ci, 3 - 6 Orlhlc Regosol peaty Gleysols Organics 

Kenzie 
moderotely fine textured, Orthlc Gray luvlsol 

Eaglesham 
brown to dark gray, mixed 
glacial till and bedrock 

Flrebag 
(shale), colluvial deposits. 

Stony Mountain HU'mmacky moraine with Surmaunt SMT Medium textured, brown to Mh, 4 - 5 Orthlc Gray luvlsol Gleyed Gray luvlsol Orgonlc. 
Uplond glaciofluvIal (Ice-contact) Kenzie dark brawn glacial till; peaty Gleysols 

Inclusions; elevation 
Eagleshom 

usually thin, overlying 
450 to 750 m. 

Flrebag 
shaly basal till. 





Bltumount BMT 1 as above as above peaty Gleysols Gleyed Eluvlated OrganIcs 
Dystrlc Brunlsols 
Eluvlated Dystrlc 
Brunlool 

Ruth RUT 1 Coarse textured , brown FG 3-4 Eluvlated Eutrlc Gleyed Eluvlated OrganIcs 
to grayish brown, gravelly u' Brunlsol Eutrlc Brunlsol 

Heart 
Kenzie 

and bouldety meltwater Orthlc Gray luvlsol Gleyed Gray luvisol 

Eaglesham 
channel deposits; peaty Gleysols 
Includes thin outwash and 

Kinosls eroded till along channels. 
Steepbank 
Dover 

. Algar 

McMurray UndulatIng, terraced McMurray MMYI Variably textured Recent Fu, Fut, 2 - 3 Orthlc Regosol Gleyed Regosol Orthlc Gray luvlsol 
lowland fluvIal deposits along alluvIal deposits Cumullc Regosol peaty Gleysols OrganIcs 

Athabasca RIver and 
MMY2 as above as above Gleyed Regosol Orthlc Regosol OrganIcs 

tributaries; Includes 
rough, broken stream peaty Gleysols Cumullc Regosol 

banks~ elevation 
200 to 400 m. 

UPPER MACKENZIE SUBREGION 

Embaross Undulating outwash and Mildred VarIable, coarse 
Plain oealianplaln, Including Heart textured deposits 

active sand dunes and Ruth 
meltwater channel Kenzie 
deposits along lower Eaglesham 
Athabasca RIver; McMurray 
elevation 200 to 300 m. 0 

Calumet level, slightly Inclined Namur NAMI Medium to fine textured , FI, FI, Fu, 2 - 3 Orthlc Regosol Gleyed Regosol Orgonlcs 
Plain and undulating alluvIal gray to dark gray alluvIal Cumulic Regasa' peaty G leysols 

fans at the base of the materials, portly derived 
Birch MountaIn Uplands, from shale bedrock. 
elevation 250 to 350 m. 

NAM2 as above as above Gleyed Regosol Orthlc Regosol Organics 
Kenzie 
Eoglesham 

peaty Gleysols Cumullc Regosol 

McMurray 

Athaba.ca Delta level to depressional, Chlpewyan CPN 1 Moderately coarse to FI, Fu, Fr, 1 - 3 Gleyed Cumullc Rego Gleyso' peaty Gleysol 
Plain variably textured, Recent medIum textured, brown, Regasol Organics 

alluvial (deltaic) deposIts; usually calcareous, Gleyed Regosol 
elevatIon about 200 m fluvIal material. 
throughout . 

Mamawl MMII as above FI, I - 2 Rego Gleysol Gley.ed Cumullc peaty Gleysols 
Regosol Organics 
Gleyed Regosol 

MMI2 as above as above Rego Gleysol peaty G leysols 

ATHABASCA SOUTH SUBREGION 

Fort Hills Hummocky and rolling, Firebag FIR 1 MaInly coarse textured, G Eluvlated Eutrlc Gleyed Eluviated 
Upland highly dIssected kame often gravelly and bouldery; F h' 3 - 4 Brunlsol Eutrlc 8runlsol 

and kame moraIne deposits brownish to grayish brown FG 4 - 6 
peaty Gleysol. 

with some glacial till Ic .... contact materials. m' 
Inclusions; elevation 

FIR 2 as above as above E Iwialed Eutrlc Glered Eluvlated OrganIcs 
300 to 350 m. KenzIe 

Brunlsol Eutrlc Brunlsal 
EagI esham peaty Gleysols 



Rlchordson Hills 
Uplond 

Hummocky and roiling, 
highly dfssected kame and 
kame moraine deposits; 
smoll water bodies common; 
elevation 300 to 450 m. 

Flrebag 
Kenzie 
Eoglesham 

* Systems which occur in a district, but are not domlnont; these are described under distrIcts In which they are major components. 

MAPPING CONVENT.lONS 

SOIL CLASSIFICA TION - according to the Canadian System of Soli Classification, 
Canada Soli Survey Committee. 

LANDFORMS AND SLOPE CLASS - occording to system of the Landform Committee 
of the Canada Soli Survey CommIttee. . 

COMPLEXES - complexes of two land systems can occur In which the FIrst system Is 
domInant and the second system Is significant. 

DOMINANT SOIL - constitutes over 40% of an area 

SIGNIFICANT SOIL - constitutes 15 to 40% of on area 

MINOR INCLUSION - constitutes less than 15% of on area 

MAP SYMBOLS 

RB 

DL 

W 

R 
~ 

- ........... 

. 
- rough, broken land; mainly steep, unstable stream bonks. 

- .dlsturbed land resultIng from construction and open pit mrnlng activities 

- open water bodies 

, - bedrock 

, - system boundary 

- district boundary 

- active sond dunes 

- promlnant sand ridges 

EXAMPLE OF A SIMPLE SYSTEM 

DOV 1 _system 

~ 
landform- Lu' 2 - 3-slope closs 

EXAMPLE OF A COMPLEX SYSTEM 

domlnant~ov 1 _ KNZ r-signfffcant 
system G . . system 

landform . ~u - Bb, 2 - ~slope class 
of complex--1' 
system 
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9. AOSERP RESEARCH REPORTS 

1. 
2. AF 4.1.1 

3. HE 1. 1. 1 
4. VE 2.2 

5. HY 3. 1 

6. 
7. AF 3. 1. I 

8. AF 1 .2. I 

9. ME 3.3 

10. HE 2. 1 

It. AF 2.2. 1 

12. ME 1.7 

13. ME 2.3. 1 

14. 
15. ME 3.4 

16. ME 1.6 

17. AF 2. 1 • 1 

18. HY 1 .. 1 

19. ME 4. 1 

20. HY 3. 1 .1 

- 21 • 
22. HE 2.3 

23. AF 1. 1.2 

24. ME 4.2. 1 

25. ME 3.5. 1 

AOSERP First Annual Report, 1975 
Wa 11 eye and Go 1 deye Fi she r ies I nves t i gat i on.s in the 
Peace-Athabasca Delta--1975 
Structure of a Traditional Basel ine Data System 
A Preliminary Vegetation Survey of the Alberta Oil 
Sands Environmental Research Program Study Area 
The Evaluation of Wastewaters from an Oil Sand 
Extraction Plant 
Housing for the North--The Stackwall System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs whithin the Alberta Oi 1 Sands 
Area 
The Impact of Saline Waters upon Freshwater B iota 
(A Li te ratIJre Rev; ew and B i bl i ography) 
Preliminary, Investigations into the Magnitude of Fog 
Occurrence and Associated Problems in the Oi 1 S'ands 
Area 
Development o·f a Research Des i gn Re 1 a ted to 
Archaeological StIJdies in the Athabasca Oi 1 Sands 
Area 
Life Cycles of Some Common Aquatic Insects of the 
Athabasca River, Alberta 
Very High Resolution Meteorological Satell ite Study 
of Oil Sands Weather: "A Feasibility Study" · 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plant, March 1976 

A Cl imatology of Low Level Ai r Trajectories in the 
Alberta Oil Sands Area 
The Feasibility of a Weather Radar near Fort McMurray, 
Alberta 
A Survey of Baseline Levels of Contaminants in Aquatic 
Biota of the AOSERP Study Area 
Interim CompilCition of Stream Gauging Data to December 
1976 for the At berta Oi 1 Sands Envi ronrnenta 1 Research 
Program 
CalclJlations of Annual Averaged Sulphur Dioxide 
Concentrations at Ground Level in the AOSERP Study 
Area 
Characterization of Organic ConstitlJents in Waters 
and Wastewaters of the Athabasca Oil Sands Mining Area 
AOSERP Second Annual Report, 1976-77 
Maximization of Technical Training and Involvement 
of Area Manpower 
Acute Lethality of Mine Depressurization Water on 
Trout Perch and Ra i nbow Trout 
Air System Winter Field Study in the AOSERP Study 
Area, Feb rIJa ry 1977. 
Review of Pollutant Transformation Processes Relevant 
to the Alberta Oil Sands Area 



26. AF 4.5. 1 

27. ' HE 1. 5. 1 

28. VE 2. 1 

29. ME 2.2 

30. ME 2. 1 
31. VE 2.3 

32. 
33. TF 1.2 

34. HY 2.4 

35. AF 4.9. 1 
36. AF4. 8.1 

37. HE 2.2.2 
38. VE 7.1 . 1 
39. ME 1.0 

40. WS 3.3 

41. AF 3.5.1 
42. TF 1.1.4 

43. TF 6. 1 

44. VE 3. 1 

45. VE 3.3 

46. VE 3.4 

47. TF 1. 1. 1 

- 48. HG 1.1 

49. WS 1. 3. 3 

50. ME 3.6 
51. HY 1.3 

52. ME 2.3.2 
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Interim Report on an Intensive Study of .the Fish 
Fauna of the Muskeg River Watershed of Northeastern 
Alberta 
Meteorology and Ai r Quali ty Wi nter Fi e 1 d Study in 
the AOSERP Study Area, March 1976 
Interim Reporton a Soils Inventory in the Athabasca 
Oil Sands Area 
An Inventory System for Atmospheric Emissions in the 
AOSERPStudy Area 
Ambient Air Quality in. the AOSERPStudy Area, 1977 
Ecological Habitat Mapping of the AO$ERP Study Area: 
Phase I 
AOSERPThi rd Annual Report, 1977-78 
Relationships Between Habitats, Forages, and Carrying 
Capaeity of Moose Range .in northern Alberta. Part I: 
Moose Preferences for Habi tat Strata and Forages. 
Heavy Metals in Bottom Sediments of the Mainstem 
Athabasea Ri Vel" System in the AOSERP Study Area 
The Effects of Sedimentation on the Aquatic Biota 
Fall Fisheries Investigations in the Athabasca and 
Clearwater Ri vers. Upstream of Fort McMurray : Vol ume 
Community Studies: Fort McMurray, Anzac, Fort MacKay 
Techniques fortheCohtrol of Small Mammals: A Review 
The Climatology of the Alberta 0 i ISarids Environmental 
Resea rch Program Study Area 
Mixing Characteristics of the Athabasca River below 
Fort McMurray-WinterConditions 
ACiJteand Chronic Toxicity of Vanadium to Fish 
Analysis of Fur Production Records .for Registered 
Trapl ines. in the AOSERPStudy Area, 1970-75 
A Socioeconomi c Eval uation of the Recreati ona 1 Fi sh 
and Wildli.fe Resources in Alberta, with Particular 
Reference to the AOSERPStudy Area. Volume I: Summary 
and Conclusions 
Interim Report on Symptomology and Threshold Levels of 
Air Pollutant Injury to Vegetation, 1975 to 1978 
Interim Report on Physiology and Mechanisms of Air-Borne 
Pollutant Injury to Vegetation, .1975 to 1978 
Interim Report on Ecological Benchmarking and Biomonitoring 
for Detection of Air-Borne Pollutant Effects on Vegetation 
and Soils, 1975 to 1978. 
A Visibil ityBias t-'odel for Aerial Surveys for Moose on 
the AOSERP Study Area 
Interim Report on a Hydrogeological Investigation of 
the Muskeg River Basin, Alberta 
The Ecology of Macrobenthic Invertebrate Communities 
in Hartley Creek, Northeastern Alberta 
Literature Review on Pollution Deposition Processes 
Interim Compilation of 1976 Suspended Sediment Date 
in the AOSERP Study Area 
Plume Dispers ion Measurements from an Oi 1 Sands 
Extraction Plan, June 1977 



53. HY 3. 1 .2 

54. WS 2.3 

55. HY 2.6 
56. AF 3.2.1 

57. LS 2.3. 1 

58. AF 2.0.2 

59. . TF 3.1 
60. WS 1. 1.1 
61- AF 4.5.2 

62. TF 5. 1 
63. 

64. LS 21.6~l 

65. LS 21.6.2 

66. AS 4.3.2 

67. WS 1. 3.2 

68. AS 1.5.3 
AS 3.5 .• 2 

69. HS 40.1 

70. LS 28. 1.2 

71. HY 2.2 

72. LS 7. 1.2 

73. LS 23.2 

74. AS 4.5 
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Baseline States of Organic Constituents in the 
Athabasca River System Upstream of Fort McMurray 
A Preliminary Study of Chemical and Microbial 
Characteristics of the Athabasca River in the . 
Athabasca Oil 'Sands Area of Northeastern Alberta 
Microbial Populations in the Athabasca River 
The Acute Toxi ci ty of Sal i ne Groundwater and of 
Vanadium to Fish and Aquatic Invertebrates 
Ecologi cal Habi tat Mapp ing of the AOSERP Study Area 
(Supp 1 emend: Phase I 
Interim Report on Ecological Studies on the Lower 
Trophic Levels of Muskeg Rivers Within the Alberta 
Oil Sands Environmental Research Program Study Area 
Semi-Aquatic Mammals1 Annotated Bibliography 
Synthes i sof Surface Water Hydrology 
An Intens ive Study of the Fi sh Fauna of the Steepbank 
River Watershed of Northeastern Alberta 

-Ailiph i b i ahs 'and Rept i 1 es in the AOSERP St udy Area 
AhOverview Assessment of In . Situ Development in the 
Athabasca Depos i i - -
A Review of the Basel i neData Relevant to the Impacts 
of Oil Sands Development on Large Mammals in the 
AOSERP .Study Area 
A Review of the Basel ine Data Relevant to the Impacts 
of Oil Sands Development on . Black Bears in the AOSERP 
Study Area . 
An Assessment of the Mode 1 s LI RAQ and ADP I C for 
Application to the Athabasca 0 nSands Area 
Aquatic B'iological Investigations oJ the Muskeg River 
Watershed 
Ai r System Summer Field Study in the AOSERP Study Area, 
June 1977 
Native Employment Patterns in Alberta's Athabasca Oil 
Sands Region 
An I nteri m Report on the Insect i vorous An i mal s in the 
AOSERPStudyArea 
Lake Acidification Potential in the Alberta Oi 1 Sands 
EnvirOnment~ t Research Program Study Area 
The EcoJogy of Five ' Major Species of Small Mammals in 
the AOSERP Study Area: . A Review 
Distribution, Abundance and Habitat Associations of 
Beavers, Muskrats, Mink and River Otters in the AOSERP 
Study Area, Northeastern Alberta 
Interim Report to 1978 . 
Air Quality Modelling and User Needs 

These reports are not available upon request. For further' information 
about ava i 1 ab i 1 i ty and 1 ocat ion of depos i tori es, please con tact: 

Alberta Oi 1 Sands Envi ronmental Research Program 
15th Floor, Oxbridge Place 
9820 - 106 Street 
EDMONTON, Alberta T5K 2J6 



This material is provided under educational reproduction permissions 
included in Alberta Environment and Sustainable Resource 
Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
 
"The source of the materials is Alberta Environment and Sustainable 
Resource Development http://www.environment.gov.ab.ca/. The use 
of these materials by the end user is done without any affiliation with 
or endorsement by the Government of Alberta. Reliance upon the end 
user's use of these materials is at the risk of the end user. 

http://www.environment.alberta.ca/copyright.html
http://www.environment.gov.ab.ca/

	DOC001.PDF.pdf
	DOC001-2



