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ABSTRACT

The soils inventory of the AOSERP study area using the
ecological approach to land classification was continued during
1979. Al1l field checking and soil sampling was completed during
the 1979 summer field season. Samples were taken from eight min-
eral and eight organic soil profiles. In addition, samples of
parent materials from eight miheral soil sites were taken for anal-
ysis. Of the samples taken during 1978, laboratory analyses have
been completed on 30 soil profiles and are reported in the Appendix.
Analyses of samples from 34 more profiles taken during 1978 are
being completed with those taken durfng 1979 and results will be
reported at a later date. Ten soil maps on 1:50,000 National
Topographic Series or Forest Cover Series bases were produced and
submitted to AOSERP management. The legend remains the same as

that published in the 1979 interim report.
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1. INTRODUCT ION

Progress during 1979 on the soils inventory of the

Alberta 0il1 Sands Environmental Research Program (AOSERP) study
area (Figure 1) is summarized in this report. Background infor-
mation on this project, including a resume of current state of
knowledge and of the materials and methods used can be found in
two previous reports (Turchenek and Lindsay 1978; 19739). The
legend accompanying the 1979 interim report should be used with
all preliminary soil maps.

- Work on the soils inventory project during 1979 con-
sisted of céntinuation and completion'of fie}d checking in the
AOSERP study area, preparation of preliminary (1:50,000) soil
maps, and analysis of soil samples. Further study of distribution
and properties of organic soils with permafrost (Cryosols) was
undertaken during the field season. A summary of developments in
Alberta regarding classifying lands in thé higher éategories of
the ecological land classification system is presented. Analytical

results are presented in the Appendix.
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2. RESULTS AND DISCUSS ION

2.1 AREA MAPPED TO DATE

A large portion of the low priority area, about 30 town-
ships in the northwest and northeast corners of the AOSERP study
area, were field checked and sampled during the 1979 field season.
About 40 hours of hel icopter time were used during about 25 days
in the field. Field checking in the low priority area was carried
out during two week-long trips in June and July. General field
checking with emphasis on examining problem areas was carried out
during September. A trip to obtain more information on distribution
of permafrost was made in early October.

Samples from eight mineral and eight organic soil profiles
were taken during the field trip. In addition, samples of geologic
parent material were taken at eight sites in the southwestern portion
of the study area. These were taken to obtain more data by which
three soil units developed on different morainal materials (Horse
River, Kinosis and Legend units) could be differentiated. Analyses
of the above samples and of 34 samples taken during the 1978 field
season will be completed in January, 1980.

Preliminary soil maps of all the eastern half of the
AOSERP study area south of Lake Athabasca (NTS sheets 74D, 74E and
74L) have been completed and presented to AOSERP management. An
exception is 74D/5, which is presently in preparation along with
several maps from NTS sheets 84A, 84H and 84l. All preliminary soil
maps will be completed by the end of the 1979/80 contract year.

2.2 OCCURRENCE OF PERMAFROST IN THE AOSERP STUDY AREA

A discussion of permafrost occurrence was presented in
the 1979 interim report (Turchenek and Lindsay 1979). It was
indicated that observations made to that time were in agreement
with those of Lindsay and Odynsky (1965). These observations

were that in an area comprising the Birch Mountain Upland, the
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Dunkirk Plain and the Kazan Upland, frozen conditions were found
(during late summer) in the majority of organic soil sites inspected.
In the remainder of the AOSERP study area, permafrost in organic
soils occurs more sporadically, is mainly temporary but lasts more
than a year, and in a few situations lasts over a very long time
period as indicated by the occurrence of peat plateaus. Observations
made during the October field trip provided additional evidence for
division of the AOSERP study area into two main permafrost areas in
regard to Organic soils. '

Mr. Charles Tarnocai of the Land Resource Research Institute,
Agriculture Canada, Ottawa, joined the September field trip and con-
tributed to the examination and characterization of permafrost soils
in the;étudy area. Having had much experience in ecological surveys
in the Northwest Territories, most recently in the Fort Smith area,
Mr. Tarnocai's observations on permafrost in organic soils were of
particular interést. Due to the spatial continuity of organic soils
with permafrost (i.e., of Cryosols), the .Birch Mountain Upland was,
in his opinion, more similar to sub-Arctic regions than the Boreal
region within which the AOSERP study area is considered to lie. The
depth of pérmafrost in peat plateaus was about three to four meters
on the Birch Mountain Upland as compared to one to two meters else-
where, and the frozen layer extended into the mineral substratum in
many. cases. Over the rest of the AOSERP study area, Mr. Tarnocai
suggested that permafrost may be more widespread than was previouslf
found in this project. |Investigating further, this indeed was found
to be the case in bogs where peat plateaus had not developed, but
the frozen layer was relatively thin (less than 1 m) in most cases
and was probably temporary. In the Dunkirk Plain (in the central
west portion of the AOSERP study area) widespread permafrost in
peat plateaus was found much as in the Birch Mountain Upland.
Collapse scars were much more abundant in the peat plateaus of the
Dunkirk Plain, however. This indicates a higher proportion of

melting in these peat plateaus as compared to those of the Birch




Mountain Upland, but whether or not this results from a slightly
milder climate has not been clearly established.

Formation of permafrost is dependent on climate. Occurr-
ence of permafrost, therefore, could be used as a climatic indicator
and would be an important criterion for classifying land ecologically
at the region and éubregion level. It appears that areas such as the
Birch Mountain Upland and the Dunkirk Plain could be classified as
sub-Arctic or as relatively cool subtypes of the Boreal Region. Present

work in ecological classification is discussed in the following section.
2.3 DESCRIPTION OF ECOLOGICAL UNITS

2.3.1 Land Regions

Principles of ecological land classification, and names

and descriptions of ecological units in the AOSERP study area, were
presentéd  in the interim report (Turchenek and Lindsay 1978). The
only land fegion recognized in northeastern Alberta was the Boreal
Region. This was subdivided into land subregions by equating sub-
regions with the forest sections of Rowe (1972). This approach is

not entirely valid, however, since a land region is characterized

by climate, as expressed by vegetation, while development of a forest
section is dependent not only on climate but also on other factors
such as parent material, and even fire history.

Further investigations and efforts at classifying Alberta
lands at the land region level are being undertaken by the Ecological
Regions Working Group for Alberta. This is a sub-committee of the
National Ecological Land Classification Committee which is developing
an eéoregion map of Canada at a scale of 1:5 million. The Alberta
working group has praticipants from Canadian Forestry Service, the
Alberta Institute of Pedology, the University of Alberta, and the
Resources Evaluation and Planning Branch, Alberta Departhnt of
Energy and Natural Resources. In addition to this work a map of
natural regions of Alberta was produced for the Parks Planning

Branch, of the department of Alberta Recreation and Parks,



by Achuff and Wallace (1977), and an ecoregion map of Alberta is
being prepared at a scale of 1:1.5 million by Strong and Leggat
(1980; in prep.). Classification of the Boreal forest by these
groups and individuals will be relevent to mapping the AOSERP

study area. It is probable that the Boreal forest will be sub-
divided into high, mid and low Boreal areas at the region or
subregion level. This classification will characterize the AOSERP
study area in terms of ecosystems in relation to climate relatively
accurately in comparison to the approach previously taken in this

project.

2.3.2 Land Districts
Maps of land districts in the AOSERP study area were

presented in previous reports (Turchenek and Lindsay 1978; 1979). A
land district is defined as an area of land characterized Qy a
distinctive pattern of relief, geology and geomorphology. Work in
developing a physiographic map of Alberta at a scale of 1:1 million
is currently being carried out by Pettapiece (1980, pers. comm.) of
the Alberta Institute of Pedology. Although physiographic regions
cannot be equated with land districts, they are similar in concept,
and therefore, delineation and naming should be similar as well.

The land district classification of this project has both contributed
to and will derive information from the physiographic map project.
Therefore, it is possible that some names and boundaries on the land
district map as presented in previous reports will be changed for

the final report.

2.4 " SOIL DESCRIPTIONS AND ANALYSES

Analyses have been completed on samples from 30 of
74 profiles sampled in 1978. The results of these analyses and
field descriptions of the profiles are presented in Section 6.1.
In addition, engineering tests performed on 37 subsoil samples from
the profiles sampled in 1978 are presented in the appendix section
6.2.

AN




The particle size analyses show that profiles from the
Muskeg Mountain Upland and from the Stony Mountain Upland have
similar textures. Soil profiles from both land districts ae
acidic throughout the control section (1 meter depth). Therefore,
the Kinosis land system, mapped mainly on the Muskeg Mountain Upland,
and the Surmount land system, mapped in the Stony Mountain Upland, are
basically similar and the Kinosis name will be used for both units on-
the final map. The Surmount unit has been found to occur, however, on
the western flanks of the Stony Mountain Upland in areas described as
colluviated ground moraine by Bayrock and Reimchen (1977).

Analyses have also shown that the Horse River land system
is higher in pH than the Kinosis unit and is often calcareous within
the control section. The Legend unit is similér to Kinosis, as shown
by laboratory analyses, but differences such as greater wetness and
cooler soil temperatures persisting later in the summer season (as
observed in the field) justify considering Legend a somewhat different

land system from Kinosis or Horse River.




3. CONCLUSIONS AND RECOMMENDATIONS
Sampling and field checking in the AOSERP study area have

now been completed. Examination of peatlands and permafrost distri-
bution was continued from the previous year. More than half the
preliminary 1:50,000 soil maps have been produced and the remainder
will be completed by March, 1980. Preliminary soil maps which have
been completed to date are for those parts of the AOSERP study area
within National Topographic Sheets 74D, 74E and 74L south of Lake
Athabasca. The legend to be used with these maps is that which
appears in the 1979 interim report.

"It is recommended that the soils inventory informat.ion
be published at a scale of 1:126,720 rather Ehan 1:250,000 as prev-
iously suggested. It is also recommended that the final report be
pfoduced in 1980 and that emphasis be placed on describing the land
units in as much detail as possible by means of field descriptions,
- analytical data, diagrams and possibly photographs. These recomm-

endations are discussed further in the next section.




L, FUTURE PLANS
The objectives of Project LS 2.1 as stated in the 1979-80

terms of reference are to provide program management with field
working maps at a scale of 1:50,000 and to provide maps at a scale

of 1:250,000 for final presentation. Much consideration has been
given to alternatives to the 1:250,000 map, such as producing
1:50,000 maps only, or producing a 1:125,000 scale map. It is now
proposed that the final map be produced at a scale of 1:126,720 in
three colours: brown or gray for planimetry and access; blue for
water bodies; black for soil lines and symbols. This Is recommended
for the following reasons:

1) According to general criteria for producing soils or
biophysical maps in Canada, 1:126,720 is a suitable scale for
presentation of the information gathered. This soils inventory is a
level 4 to 5 (reconnaissance) survey. This means that since the
information was mainly ob;ained by air—photoiinterpretations and
helicopter fie]d checkfng, almést all soil Boundaries were inferred.
Production of maps at 1:50,000 would imply that the information is more
detailed than it really is. Publication at 1:250,000 would suggest less
detail, would necessitate elimination of several delineations due to
small size, and would be difficult to use in terms of pinpointing
locations on the map. The scale of 1:126,720 sounds like a compromise,
but it is, in fact, a proven useful scale. Several other soil maps
have been produced at this scale in recent years.

2) 1:126,720 (1" = 2 mj) is the scale at which some types of
forest cover maps are produced. Thus, base maps are available from
the Department of Energy and Natural Resources.

3) A three colour map is recommended over full colour due to
the time and expense that would be required in producing the latter.
Use of different colours for planimetry, water bodies and soils
information would avoid confusion in interpreting lines on the map.
L) The soils information for all of the AOSERP study area

can be presented in five maps of manageable size at a scale of

1:126,720. This is an improvement over the 40 to 50 maps required
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at the 1:50,000 scale. These maps can be easily used in the field
and could be spliced to display larger portions, or all, of the
AOSERP area on an office wall or desk.

5). A legend would accompany each map. A legend accompanying
each 1:50,000 map would almost double tﬁe paper requirement.

6) The five maps can accompany the report in a folder.

A disadvantage of the 1:126,720 base scale is that due to
the odd configuration of the AOSERP study area, boundaries do not
coincide with many of the existing forest cover map boundaries. Thus,
portions of base maps will have to be spliced. This was discussed with
personnel from Cartographic Services, Resource Evaluation Branch,
Department of Energy and Natural Resources and they have prepared a
base for one 6f the five-maps; This base is of good quality and
considered suitable for production of final maps as discussed above.

In proceeding with production of 1:126,720 soil maps, it is
also recommended that, to save time, all 1:50,000 field working maps
still to be completed be done entirely in free hand. Adl previous
maps were symbolized by stencil, which is relatively time-consuming.
The major cartographic effort at this stage of the project should be
directed to producing the final map.

The suggested work plan for future months is presented
below:

Work Plan for the Remainder of the 1979-80 Fiscal Year:

- complete 1:50,000 preliminary soil maps in free hand.

- prepare a progress report - i.e. a short report on the
past year's activities, and presentation of field and
lab data.

- start work on the final report and map.

Work Plan for April-September, 1980:

Producticn of the Final Map

- obtain negatives of base maps from Cartographic Services,
Resource Evaluation Branch, Department of Energy and

Natural Resources.
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- transfer information from 1:50,000 maps to 1:126,720 maps.

- change, add, or delete lines as necessary to eliminate
areas too small to show at 1:126,720.

- symbolize the rough draft using a set of symbols modified
from preliminary maps.

- scribe the soil maps.

- count, typeset, and produce strip film of map symbols.

- symbolize maps on overlay sheets.

- produce the legend (typeset) and arrange on maps.

- send to printer for proof copies.

- check proof copies.

. forward all map overlays to AOSERP management. This is
the final product - printing of copies to be the responsibil-

ity of AOSERP management unless other arrangements are made.

Production of the Final Report

Outline
Abstract
1) Introduction
2) General Description of the Area
Location and extent
Bedrock Geology
Surficial Geology
Climate
Vegetation
Physibgréphy and Topography
Drainage
3) Resume of current state of knowledge
L) Methodology
Ecological (biophysical) Classification - concepts,
methods
Soil genesis
Soil c]assificétion and mapping
Landform and topographic classification

Plant community classification




5)
6)
7)
8)

9)
10)

11)
12)

12

Land Regions

Land Districts

Land Systems - soil series, vegetation, landforms

Discussion, Conclusions, Recommendations

Land Use (some general comments on land capability
for different uses)

Permafrost

References cited

Appendix

- definitions of descriptive terms

- methods of chemical and phyéical analyses

Photographs of soil profiles and land systems

Fold-out maps (in back cover pocke%)




13

5. LITERATURE CITED

Achuff, P.L., and C. Wallace. 1977. A proposed policy for ecological
' reserves in Alberta. A report to Natural Areas Committee,
Alberta Energy and Natural Resources. 67 pp.

Bayrock, L.A., and T.H.F. Reimchen. 1974. Surficial geology, Waterways,
NTS 74D, map. Research Council of Alberta, Edmonton.

Lindsay, J.D., and W. Odynsky. 1969. Permafrost in organic soils
of northern Alberta. Can.J. Soil Sci. 45:265-269.

Rowe, J.S. 1972. Forest regions of Canada. Dept. of Fisheries and
the Environment, Canadian Forestry Service. Publ. No. 1300,

172 pp.

~ Strong, W.L., and K.R. Leggat. 1980. Ecoregions of Alberta. Alberta
: Energy and Natural Resources, Edmonton. Report No. 143 (in

prep.).

Turchenek, L.W., and J.D. Lindsay. 1978. Interim report on a soils
inventory in the Athabasca 0il Sands area. Prep. for the
Alberta 0il Sands Environmental Research Program by the
Alberta Research Council, Soils Division. AOSERP Report
No. 28. 100 pp. : ‘

Turchenek, L.W., and J.D. Lindsay. 1979. Interim report on the soils
inventory of the AOSERP study area. Prep. for the Alberta
0il Sands Environmental Research Program by the Alberta
Research Council, Soils Division. 114 pp.



14
6. APPENDICES

6.1 DESCRIPTIONS AND ANALYSES OF SOILS SAMPLED IN 1978

Site features, soil morphological characteristics and
analytical data of 30 soil profiles sémpled in 1978 are presented
in the following pages.
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Site: M78-1
Land System: Heart
Location: NW2-86-17-Wh
Classification: Eluviated Dystric Brunisol
Landform:
Genetic Material: Eolian; sandy 4
Surface Expression: Undulating to hummocky; gentle slopes
Site Features: Upper slope position; southeast aspect;
rapidly drained; high perviousness;
nonstony
Vegetation: Jackpine-bearberry-lichens (2c)
Profile Descfiption:
LF - L4 to 0 cm; very dark brown (10YR 2/2 m); slightly to moder-
v ately decomposed needles, leaves and lichens; very few,
“horizontal, coarse and few, fine to medium, horizontal roots;
clear, smooth boundary.
Ae - 0 to 10 cm; grayish brown (10YR 5/2 m); fine sand; single
grain, loose; very few, coarse, horizontal and few, very
fine to medium, horizontal roots; gradual, smooth boundary.
AB - 10 to 19 cm; yellowish brown (10YR 5/4 m); fine sand; single
grain;. loose; very few, very fine to coarse, horizontal roots;
diffuse, smooth boundary. ‘
Bm1 - 19 to 34 cm; vyellowish brown (10YR 5/4 m); fine sand; single
grain; lbose, very few, fine to coarse, oblique roots; diffuse,
smooth boundary. v .
Bm2 - 34 to 78 cm; vyellowish brde (10YR 5/4 m); fine sand; sihgle
grain; loose; very few roots} diffuse, smooth boundary.
BC - 78 to 100 cm; olive brown (2.5Y 4/4 m); fine sand; single
grain; loose; very few roots; diffuse, smooth boundary.
c - 100+ cm; dark grayish brown (2.5Y 4/2 m); fine sand; single

grain, loose.



Table 1. Analysis: Site M78-1.

9l

Horizon —eomg Ves c:ar“d:ss'ze D;Ztr'but;?g (Z)Silt Clay Fine C cgglz ::o 0r§.c. TOt;‘ Yoo

LFH - - - - - - - - 3.9 . 4.5 34.55 1.05 33

Ae 86 - - 3 73 1" 12 2 b2 5.2 0.56 0.03 19

AB 88 - - 3 72 1h 10 2 5.0 6.0 0.26  0.02 13

Bm1 90 - - 2 73 15 7 3 5.1 6.7 - 0.13 0.01 13

Bm2 89 - - 2 73 ‘13 6 5 5.1 6.0 0.16  0.01 16

BC 91 - - 2 72 16 4 5 5.1 6.0 - - -

c 92 - - 2 78 12 5 3 5.7 6.5 - - -

Hori zon Ca(:()3 TEC Exch. Cations me/100 g BasezSat. E.C. Sat.HZO Cations In saturation extract me/|
eq. (%) me/100g Na K Ca Mg mmho/cm % Na K Ca Mg

LFH - - - - - - -

Ae - 6.1 0.01 0.1 1.0 0.2 21

AB - 5.9 0.01 0.2 i.5 0.3 34

Bm1 - 5.4 0.00 0.1 1.7 0.5 43

Bm2 - 7.5 0.03 0.2 2.7 0.9 51

BC - 6.4 - 0.02 0.1 2.6 0.7 52

c - 6.4 0.02 0.1 3.5 0.5 66
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Site: M78-2
Land System: Horse River
Location: 11-83-13-Wh
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Hummocky and ridges; gentle slopes
Site Features: Upper slope position; northeast aspect;

moderately well drained; medium
perviousness; moderately stony

Vegetation: ' Black spruce-Labrador tea-feathermosses (2b)

Profile Description: ’ o

LF - 8 to 0 cm; dark brown; slightly to moderately decomposed
leaves and mosses; permeated by fungal hyphae; few, very
coarse, horizontal and plentiful, very fine to medium,
horizontal. roots; abrupt, clear boundary.

Ae - 0 to9cm; light Qray (10YR 7/2d); silty loam; strong, fine
platy; very friable; few, fine to medium, horizontal roots;
10% coarse fragments; wavy, clear boundary.

AB - 9 to 22 cm; pale brown (10YR 6/3 m); fine sandy loam;
weak, medium platy to weak, medium, subangular blocky;
friable; few, fine and medium, oblique roots; 10% coarse
fragments; gradual, smooth boundary. '

Bt1 - 22 to h]'cm; brown (10YR 4/3 m); clay loam; moderate, medium
and fine, subangular blocky; slightly sticky; few, fine to
coarse, oblique roots; 10% coarse fragments; gradual, smooth
boundary.

Bt2 - L7 to 59 cm; brown (10YR 4/3 m); clay loam; sticky; very few,
fine and medium, oblique roots; 10% coarse fragments;
gradual, smooth boundary.

BC - 59 to 75 cm; dark grayish brown (2.5Y 3.5/2 m); loam; sticky;

very few roots; 10% coarse fragments; gradual smooth boundary.
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- 75 to 120 cm; dark grayish brown (2.5Y 4/2 m); loam; sticky;

very few roots; 10% coarse fragments.



Table 2. Analysis: Site M78-2.

Particle Size Distribution (%) pH pH Org.C. Total N

6l

Horizon ——og Ves [ S 3 VFS  Silt Clay Fine € CaCl, H,0 T b3 o/

LFH - - - - - - - - - 3.6 4.3 41,91 1.2 34

Ae 29 0.3 b 10 10 5 66 5 3.7 4.7 0.62 0.0k 16

AB 51 2 7 17 19 8 W2 7 4.2 5.1 0.40  0.03 13

Btl 38 1 5 1 1 8 34 28 b,2 5.2 0.40 0.0k 10

Bt2 39 1 5 12 i 7 32 29 4.2 4.5 0.3% . 0.03 1"

BC 39 6 5 12 15 7 35 26 - 4.9 4.5 0.41  0.03 '

¢ , 46 1 5 1h 18 8 30 24 .4 5.0 - - -

Hori zon CaCo TEC Exch. Catlons me/100 g Base_zSat. E.C. Sat.HZO Cations in saturation extract me/l
eq.(2) me/100g Na K Ca Mg mmho/cm b Na K Ca Mg

LFH - - - - - - -

Ae - 7.5 0.04 0.2 0.5 0.3 14

AB - 7.5 0.03 0.1 1.1 0.5 23

Bt1 - 22.5 0.1 0.2 b 2.9 34

Bt2 - 24.2 0.05 0.2 5.2 3.7 38

BC - 24.2 0.1 0.2 5.2 3.5 37

c 20.4 0.10 0.2 5.2 3.4 i




Site:

Land Syétem:
Location:
Classification:
Landform:

Genetic Material:

Surface Expression:

Site Features:

Vegetation:

Profile Description:
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M78-3
Dover

SE33-86-12-Wh

Orthic Gray Luvisol

Mixed glaciolacustrine veneer overlying
till; fine silty over fine loamy
Undulating; nearly level

Midslope position; west aspect; moder-
ately well drained; medium perviousness;
moderately stony

Jackpine/white spruce/aspen-blueberry-

feathermosses (2b)

LF - L4 to 0 cm; dark brown; leaves and mosses, slightly decomposed

in L layer and permeated by fungi in F layer; plentiful, fine

and medium, horizontal roots; clear, wavy boundary.
Ae - 0 to 8 cm; light gray (10YR 7/2 d), dark grayish brown
(10YR 4/2 m); silt loam; moderate fine platy, very friable;

10% coarse fragments; clear, wavy boundary;
8 to 13 cm; light gray (2.5Y 6/2 d), olive brown (2.5Y4/L4 m);
silt loam; moderate, medium platy breaking to moderate, fine

subangular blocky; friable; 10% coarse fragmeﬁts; gradual,

13 to 29 cm; light gray (10YR 7/2 d), dark yellowish brown
(10YR 4/L m); silty clay loam; strong, medium, subangular

blocky; sticky; 10% coarse fragments; gradual, wavy

29 to 55 cm; pale brown (10YR 6/3 d), brown (10YR 4/3 m);
clay loam; moderate, medium, subangular blocky; sticky;

5% coarse fragments; gradual, smooth boundary.

AB
wavy boundary.
Bt1
boundary.
Bt2
11BC

55 to 100 cm; light yellowish brown (2.5Y 6/3d), dark
grayish brown (2.5Y 4/2 m); loam; sticky; weak, fine, sub-
angular blocky; 10% coarse fragments; gradual, smooth

boundary.
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l1C - 100 to 120+ cm; light yellowish brown (2.5Y 6/3 d), dark
grayish brown (2.5Y 4/2 m); loam; sticky; massive; 10% coarse

fragments.




Table 3:

Analysis:

Site M78-3.

Org.C. Total N

Horizon ——og VS c:amd:«ssue o;zmbu‘\'/?g msn: Clay Fine C nglz a;{o b /N

LFH - - - - - - - - 4.3 5.8 24,59  0.97 " 25

Ae 20 0.2 2 4 7 7 72 8 b 4.8 1.15 0.07 16

AB 12 - 0.8 2 b 5 7 17 4.3 5.2 0.42 0.03 14

Bt1 1h - 1 4 6 3 56 30 4.3 b9 0.48  0.04 12

Bt2 23 - 1 5 10 7 45 .32 4.4 5.0 0.50 0.03 17

118C 31 - 2 6 1h 9 45 24 6.2 6.6 0.78  0.03 26

e 3 0.2 2 6 14 10 13 23 7.3 7.6 - - -

Hori zon (ZaCO3 TEC Exch. Cations me/100 g Base Sat. E.C. Sat.H20 Cations in saturation extract me/|
eq. (%) me/100g Na K Ca Mg mmho/cm % Na K Ca Mg

LFH - - - - - - -

Ae - 1.3 0.03 0.2 1.8 0.7 24

AB - 10.0 0.02 0.2 1.7 0.8 27

Bt1 - 18.9 0.06 0.2 3.5 2.4 33

Bt2 - 20.4 0.05 0.2 5.2 3.5 Ly

118C - 18.9 0.07 0.2 6.7 4.0 58

1ic 4.5 wC - - - - - -

(44
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Site: M78-4
Land System: Kinosis
Location: NEB-85-11-4
Classification: Brunisolic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Undulating; very gentle slopes
Site Features: _ M}dslope position; west aspect; well

drained; medium perviousness; moderately
stony
Vegetation: ‘ - Jack pine/black spruce-Labrador tea/

blueberry-lichens (2c)

Profile Description:

L-F - L4 to 0 cm; dark brown; slightly and moderately decomposed
needles and lichens; plentiful very fine and fine, horizontal
roots; abrupt, wavy boundary. ‘

Ael - 0 to 18 cm; 1light gray (10YR 7/1 m); loamy sand; single grain;
loose; few, very fine and fine, oblique and very few, coarse
rob]ique roots; 5% coafse fragments; clear, wavy boundary.

Bm - 18 to 27 cm; strong brown (7.5YR 5/6 m); fine sandy loam;

| sfngle grain; loose; few, very fine to coarse, oblique

) roots; 5% coarse fragments; clear, wavy boundary.
Ae2 - 27 to 32 cm; very pale brown (10YR 7/3 m); sand; weak,
| medium platy; very friable; very few, fine to coarse,
oblique roots; 5% coarse fragments; gradual, wavy boundary.
1Bt - 32 to 46 cm; brown (10YR 5.5/3 m); clay loam; weak, fine,
subangular blocky; slightly sticky; very few, fine to coarse,
oblique roots; 5% coarse fragments; gradual, smooth boundary.
11BC - 46 to 85 cm; olive brown (2.5Y L4/3 m); clay loam; moderate,
medium, subangular blocky; sticky; very few, fine to coarse,
oblique and vertical roots; 5% coarse fragments,
11c - 85 to 120 cm; dark grayish brown (2.5Y 3.5/2 m); clay loam;

massive; sticky; very few roots; 5% coarse fragments.



Table 4.

Analysis:

Site M78-4.

Horizon ——g Vs c:artIC];sS'ze D;;!r'bUIC?g (z)Silt Clay Fine C ciﬂlz ﬁ:o Org.c. TOt;‘ Yo

LFH - - - - - - - - 3.6 EA '8 37.01  1.09 34

Ael 81 1 19 37 21 3 19 - 3.6 EA 4,1 0.42  0.02 21

Ae2 67 1 7 24 27 8 28 5 L3 EA 5.3 0.14 0.0 i

Bm 90 2 15 Lo 31 2 3 7 4.6 VSA 5.5 0.23 0.02 12

118t N 0.6 4 12 19 8 32 24 4,1 EA 4.8 0.21  0.03 9

118C 42 1 4 12 17 7 30 28 4.3 EA 4.9 0.28  0.03 9

e © bk 0.2 4 14 18 7 29 27 4.9 VSA 5.2 - - -

LY

Horizon (ZaCl‘.l3 TEC Exch. Cations me/100 g BasezSat. E.C. Sat.HZO Cations in saturation extract me/|
eq. (%) me/100g Na K Ca Mg mmho/cm % Na K Ca Mg

LFH - - - - - - -

Ael - 2.9 0.00 0.05 0.1 0.05 6.9

Ae2 - 2.9 0.00 0.06 0.4 0.20 22

Bm - 4.3 0.00 0.1 0.2 0.10 9.3

118t - 15.4 0.03 0.2 2.9 1.8 32

118C - 23.0 0.04 0.2 L6 2.9 34

e 0 27.5 0.06 0.2 5.3 3.4 .33

we
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Site: M78-5

Land System: Kinosis

Location: NW12-87-7-4

Classification: Orthic Gray Luvisol

Landform:

Genetic Material: Morainal; fine loamy
Surface Expression: Undulating; very gentle slopes
Site Features: Midslope position; north aspect; well
drained; medium perviousness; slightly
stony

. Vegetation: v . Jackpine/black spruce-Labrador tea/

cowberry-lichens (2c)

Profile Description:

L-F - 3 to 0 cm; dark brown; slightly to moderately decomposed
needles and leavesi ,

Petl - 0 to 5 cm; light gray (10YR 7.5/1 m); silty loam; strong,
medium platy; very friable; 15% coarse fragments; clear,
wavy boundary.

Ae2 - 5 to 11 cm; light brownish gray (10YR 6/3 m); clay loam;
moderate, medium platy; friable; 15% coarse fragments;
clear, wavy boundary.

AB - 11 to 18 cm; light olive brown (10YR 5/4 m); clay loam;

- weak, medium, subangular blocky; firm; 15% coarse fragments;
gradual, smooth boundary.

Bt - 18 to 46 cm; dark grayish brown (10YR 4/3 m); clay loam;
moderate, coarse, subangular blocky; firm; 15% coarse
fragments; gradual, smooth boundary.

BC - L6 to 60 cm; olive brown (10YR 3/3 m); clay loam; moderate,
medium subangular blocky; firm; 15% coarse fragments;
diffuse, smooth boundary.

ck1 - 60 to 80 cm; olive brown (10YR 3/3 m); clay loam; massive;
firm; weakly calcareous; gradual,smooth boundary.

Ck2 - 80 to 120 cm; dark grayish brown (2.5Y 4/2 m); moderately

calcareous.




Table 5. Analysis: Site M78-5.

9¢

Horizon  —g——gre——eg2rtic1e Size Tttt msn: Clay  Fine C c‘a”c‘l2 z:o 0rg.‘€. Tol;' L

LFH - - - - - - - - 3.6 - b2 25.28 0.61 LR

Ael Lo 0.4 4 12 16 7 54 6 3.7 4.5 0.72 0.04 18

Ae2 1] - 3 13 21 10 3 28 4,3 5.0 0.49 0.03 16

AB 37 0.2 3 12 18 8 28 35 4.3 4.8 0.42 0.03 1h

Bt 35 0.5 3 1" 15 6 32 < 33 4.5 4.9 0.50 0.0} 17

BC 37 0.5 3 ‘10 15 7 32 31 k.9 5,2 0.49 0.03 16

Ck1 35 0.2 4 10 16 7 34 N 7.0 7.6 = = e

ck2 - - - - - - - - 7:5 7.8 : 5 -

Hori zon CaCo TEC Exch. Cations me/100 g BaSezSat. ELCL Sat.Hzo Cations In saturation extract me/l
eq. (%) me/100g Na K Ca Mg mmho/cm b3 Na K Ca Mg

LFH = = 5 = G 3 £

Ael - 8.8 0.00  0.08 0.9 0.2 13

Ae2 - 12.3 0.0 0.1 1.5 0.7 19

AB - 20.6 0.04 0.2 3.3 2.2 28

Bt - 28.9 0.08 0.2 5.5 3.7 33

BC = 25.1 0.06 0.2 6.2 3.8 R

Ck1 2.1 WC = g - - - -

Ck2 9.2 MC - - = ® = =
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Site: M78-6
Land System: Kinosis
Location: SE35-8L4-9-Wh
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Hummocky; gentle and moderate slopes
Site Features: Upper slope position; northeast aspect;
' moderaiely well drained; medium perviousness;
moderately stony
Vegetation: Aspen/white spruce/black spruce-alder-

feathermoss (2aM)

Profile Description:

LFH

Ael

- Ae2

AB

Bt

BC

9 to 0 cm; dark brown, slightly to moderately decomposed leaves

needles and mosses; permeated with fungal hyphae; abrupt,

smooth boundary.

0 to 8 cm; grayféh brown- (10YR 5/2 m); silt; moderate, fine
platy; friable; 5% coarse gragments; plentiful, fine to coarse,
horizontal roots; clear, wavy boundary.

8 to 21 cm; vyellowish brown (10YR 5/4 m); silt loam; strong,
fine platy; friable; 5% coarse fragments; few, fine to coarse,
oblique roots; gradual, wavy boundary.

21 to 26 cm; brown (10YR 5/3 m); silt loam; modearte, medium
platy to moderate, fine subangular blocky; friable; 5% coarse
fragments; very few, fine, oblique roots; clear, wavy boundary.
26 to 41 cm; dark brown (10YR 4/3 m); clay loam; moderate,
medium, subangular blocky; firm; 5% coarse fragments; very
few roots; clear, wavy boundary.

L1 to 70 cm; dark grayish brown (10YR 4/2 m); clay loam;
moderate, medium, subangular blocky; firm; 5% coarse fragments;
very few roots§ gradual, smooth boundary.

70 to 110+ cm; dark grayish brown (10YR 4/2); loam; massive;

firm; very few roots; 5% coarse fragments.




Table 6.

Analysis:

Site M78-6.

orizon ——g Vs c:a(t'C|:sSize Déztr'bUIL?g (1)531: Clay Fine C czgl a:o Org.c. To{;| o

LFH - - - = - - s - 3.3 3.9 37.65 1.62 23

Ael (3 - - - - - 83 " 3.7 4.6 1.09 0.08 14

Ae2 5 - = - - L 78 17 4.1 5.1 0.51 0.05 10

AB 23 0.4 2 7 9 4 _56 21 4.2 4.8 0. 0.03 14

Bt by 0.5 ] 10 19 10 27 29 b2 b.s 0.33  0.03 ]

BC 42 0.6 5 12 17 8 28 30 41 4.6 & = &

[ 46 1 6 13 18 8 29 25 4.3 4.6 - & -

Horizon ©2C0 TEC Exch, Cations me/100 g Base Sat. E.C. Sat.H Cations in saturation extract me/l
eq. (%) me/100g Na K Ca Mg mmho/cm 3 Na K Ca Mg

LFH - - - - - - -

Ael - 14.5 0.1 0.2 0.4 0.2 6

Ae2 - 7.8 0.02 0.2 1.2 0.6 26

AB - 10.2 0.02 0.2 2.3 1.1 35

Bt - 16.7 0.03 0.2 5.1 2.6 47

BC - 15.3 0.06 0.2 6.03 3.4 63

[ = 14.8 0.09 0.2 6.8 3.6 72

8¢
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Site: M78-7
Land System: Kinosis
Location: 8-82-7-wh
Classification: Gleyed Gray Luvisol
Landform: I
Genetic Material: Morainal; fine loamy
Surface Expression: Undulating; gentle slopes
Site Features: Upper slope position; northeast aspect;

Vegetation:

moderately well drained; medium pervious-
ness; moderately stony

Aspen- sarsaparilla-clubmosses (2aA)

Profile Description:

LF -

éegj -
:Ang -
Bgj -
S

11c -

8 to 0 cm; dark brown; slightly to moderately decomposed
leaves and mosses; plentiful, fine to coarse, horizontal roots.
0 to 6 cm; pale brown (10YR 6/3 m); fine sandy loam; moderate,
coarse platy; friable; 5% coarse fragments; plentiful, fine
to coarse, horizontal roots; wavy boundary.

6 to 17 cm; light yellowish brown (10YR 6/4 m); fine sandy
loam; moderate, fine platy; friable; 5% coarse fragments;
few, fine to medium, oblique roots; gradual, smooth boundary.
17 to 42 cm; light yellowish brown (10YR 6/4 m); fine sandy
loam; weak, medium, 5Ubangular blocky; friable; 5% coarse
fragments; few, fine, oblique roots; gradual, smooth boundary.
L2 to 80 cm; dark grayish brown (10YR 4/2 m); loam; weak,
medium subangular blocky; firm; 5% coarse fragments; very

few roots; clear, smooth boundary. »

80 to 120 cm; dark grayish brown (10YR 4/2 m); loam; massive;

firm; 5% coarse fragments; very few roots.



Table 7. Analysis: Site M78-7

0¢

Horizon ——g vCs c:artic':sﬁze mthribm\ilzrs‘ msu: Clay _Fine C c’l'é.-z' a:o Org.C. 10(;\ oo
LFH - - - - - - - - L2 - 4.6 35.09 1.79 20
Aegj 56 0.4 5 15 24 " 38 6 3.2 3.9 1.53  0.10 15
ABgj 59 1 4 15 27 13 31 . 10 3.8 4.5 0.82 0.06 1h
Btgj 57 0.6 4 15 26 " 35 8 . 4.1 4.9 0.36 0.03 12
118C 42 0.4 4 " 18 9 38 20 4.2 .5 0.24  0.24 8
e ] 1 4 1" 17 8 35 24 4.2 4.6 - - -
Horizon Cal:()3 TeC Exch. Cations me/100 g " \ 4 Cations in saturation extract me/|

eq. (%) me/100g Na K Ca Mg " maho/ cm 3 Na K Ca Mg

LFH - - - - - - -

Aegj - 7.8 0.02 0.2 1.2 0.7 ° 26
ABgj - 9.3 0.02 0.09 1.2 0.7 22
Btgj N 5.8 0.04 0.06 1.4 0.6 36
118C - 14.3 0.08 0.2 5.9 2.3 59
e - 16.1 0.11 0.2 7.6 3.1 - 68
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Site: M78-8
Land System: Kinosis
Location: NE31-83-6-Wh
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Hummocky; moderate and strong slopes
Site Features: Upper slope position; west aspect; well
drained; medium perviousness; slightly stony
Vegetation; Aspen (2aA)

 Profile Description:

LFH

Ael

AB

Bt

BC

-

7 to 0 cm; black; slightly to well decomposed leaves; plentiful
very fine to coarse, horizontal roots; abrupt, wavy boundary.

0 to 10 cm; light gray (10YR 7/2 m); sandy loam; weak, medium
platy; very friable; few, fine to coarse, horizontal roots;

5% coarse fragments; gradual, smooth boundary.

10 to 22 ch; pale brown (10YR 6/3 m); fine sandy 1oam;
moderaté, medium platy; very friable; few, fine to coarse,
oblique roots; 5% coarse fragments; clear, wavy boundary.

22 to 30 cm; brown (10YR 5/3 m); loam; moderate, medium

platy to weak, fine subangular blocky; friable; very few, fine
to coarse roots; 5% coarse fragments; wavy boundary.

30 to 50 cm; dark yellowish brown (10YR 3/6 m); loam; strong,
fine, subangular blocky; firm; very few roots; 5% coarse
fragments; clear, wavy boundary.

50 to 70 cm; dark brown (10YR 3/3 m); sandy clay loam; moderate,
medium, subangular blocky; firm; very few roots; 5% coarse
fragments; gradual, smooth boundary.

70+ cm; dark brown (10YR 3/3 m); loam; maSsive; firm; 5%

coarse fragments.




Table 8. Analysis: Site M78-8.

7€

Horizon —g (et S 2 mrztribuc\i/?: msm P nglz z:o e Tot;‘ N

LFH - - - - - - - - 5.7 6.1 36.92  1.52 24

Ael 68 1 8 24 28 7 31 1 4.6 5.3 0.27  0.13 2

Ae2 56 1 6 22 28 9 4o 4 4.9 5.7 0.13  0.02 7

AB 43 1 y . 13 21 10 31 20 5.2 5.7 0.23  0.03 8

Bt 6 1 3 10 22 10 30 24 5.2 5.6 0.00  0.03 8

BC by 4 4 1t 19 9 30 26 5.0 5.4 = - -

¢ 47 0.5 4 13 20 10 30 23 5.8 6.1 - - -

Hori zon taCO3 TEC Exch. Cations me/100 g BasezSat. E.C. Sat.HZO Cations in saturation extract me/l
eq. (%) me/100g Na K Ca Mg ’ mmho/cm b3 Na K Ca Mg

LFH - - - -, - - -

Ael - 2.8 0.01 0.09 1.7 0.2 71

Ae2 - 3.1 0.01 0.08 2.4 0.5 96

AB - 10.5 0.02 0.20 7.6 2.2 95

Bt - 14,8 0.03 0.2 9.7 3.7 92

BC - 15.3 0.04 0.2 9.4 3.8 88

c - 13.1 0.06 0.2 9.5 3.6 102
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Site: M78-9

Land System: Algar

Location: NW7-91-10-Wk

Classification: Gleyed Solonetzic Gray Luvisol

Landform:

Genetic Material: Glaciolacustrine veneer overlying till;
fine clayey
Surface Expression: Undulating; nearly level slopes

Site Features: Level site; imperfectly drained; low

perviousness; slightly stony

Vegetation: Black spruce/white spruce-Labrador tea/

blueberry (2b)

Profile Description:

LFH - 2 to 0 cm; black; moderately decomposed leaves.

Aeg - 0 to 9 cm; light gray (10YR 7/1 d); grayish brown (10YR 5/2 m);
silt loam; strong, medium platy; friable; less than 5% coarse
fragments.

ABg - less than 1 cm _

Bnjtgl - 9 to 17 cm; light gray (10YR 7/2 d), brown (10YR 5/3 m);

A clay loam; moderate, medium columnar breaking to strong,
medium subangular blocky; very firm; less than 5% coarse
fragments. ‘

Bnjtg2 - 17 to 37 cm; light gray (10YR 7/2 d), brown (10YR 4/3 m); clay;
moderate, medium columnar breaking to strong, fine subangular
blocky; very firm; less than 5% coarse fragments.

BCgj - 37 to 46 cm; grayish brown (10YR 5/2 d), brown (10YR 4/3 m);
clay; weak, medium columnar; very sticky; less than 5%
coarse fragments.

Caj - U6 to 67 cm; 1light brownish gray (10YR 6/2 d), brown
(10YR 4/3 m); clay; massive; very sticky; less than 5%
coarse fragments.

I1Ckgj - 67 to 95 cm; light brownish gray (2.5Y 6/2 d), brown and

dark brown (10YR 5/3 and 3/3 w); clay loam; lenses of pink

material; massive; very sticky; 5% coarse fragments.



Table 9. Analysis: Site M78-9.

e

Horizon -0y T c:a"‘m:sﬁu Dptritut o msn: Tiaye Fine C Cpaglz r«:o Gyt TRt

LFH - - - L - .- - - - 4.8 5.1 25,00 1.15 22

Aeg 42 1 5 19 14 4 52 6 4.3 5.1 0.65 0.05 13

Bntgl 35 0.3 3 1 16 s 32 33 4.5 5.1 0.43 0.04 R

Bntg2 31 0.3 2 9 1h 5 28 ] h.6 5.0 0.43 ~ 0.03 14

BCqj 21 - 2 6 10 i 33 k6 5.1 5.5 1.13 0.03 38

Cg 18 - 1 5 8 3 28 54 5.7 6.1 - - -

1Ck 33 0.3 2 9 1h 7 28 37 7.4 7.8 - - -

Horizon (:a(:()3 TEC Exch. Cations me/100 g Base Sat. E.C. Sat.HZO Cations in saturation extract me/1
eq. (%) me/100g Na K Ca Mg : mmho/cm % Na K Ca Mg

LFH - - - - - - -

Aeg - 4.3 0.02 0.07 1.4 0.7 51

Bntgl - 10.2 0.03 0.2 L. 2.1 66

Bntg2 - 1h.3 0.06 0.2 6.8 3.1 7

BCgj - 19.6 0.09 0.2 13.0 4.7 92

Cg - 19.6 0.11 0.2 14.0 4.8 98

1ck 5.2 WC - - - - - -




35

Site: M78-10
Land System: Kinosis
Location: SW32-92-L-Wh
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine-loamy
Surface Expression: ' Undulating, gentle slopes
Site Fea%ures: Midslope position; northeast aspect;

moderately well drained; medium to high
perviousness; moderately stony.

Vegetation: Black spruce-Labrador tea/cowberry-

, feathefmoss/lichens (2b)

Profile Descriptioﬁ:

LF - 6 to 0 cm; light and dark brown; mainly slightly decomposed
needles, mosses and lichens; plentiful, fine to coarse,
horizontal roots; clear, wavy boundary.

Ae = 0 to 16 cm; light gray (10YR 7/1 m); fine sandy lbam;
moderate, fine platy; very friable, plentiful, fine and
medium, horizontal roots; 10% coarse fragments; clear,

‘wavy boundary. »

Bt1 - 16 to 34 cm; dark yellowish brown (10YR L/4); loam; moderate,
medium, subangular blocky; friable; few, fine and medium,
oblique roots; 10% coarse fragments; gradual, wavy boundary.

Bt2 - 34 to 42 cm; brown (10YR 4/3 m); loam; weak, medium,
subangular blocky; friable; few, fine, oblique roots; 10%
coarse fragments; gradual, wavy boundary.

BC - L42 to 70 cm; dark brown (10YR 3/3 m); loam; weak, medium,
subangular blocky; firm, very few, fine, roots; 10% coarse
fragments; gradual, smooth boundary.

C - 70 to 110+ cm; very dark grayish brown (10YR 3/3 m); loam;
very weak, medium, subangular blocky; firm; very few roots;

10% coarse fragments.




Table 10. Analysis: Site M78-10.

Horizon

Particle Size Distribution (%)

pH

pH

Org.C.

Total N

Sand Ves 3 S 73 VFS SiTt Clay  Fine © CaCl, M0 g 4
LFH - - - - - - - - 3.1 3.7 33.23  0.82 ho
Ae 48 0.7 6 16 17 9 48 [ 3.7 b6 0.32  0.03 "
Bt1 L7 1 5 15 18 8 33 20 4.0 b.6 0. 0.04 10
Bt2 b7 1 6 15 17 7 32 21 b1 4.6 0.20 0.02 10
BC 51 1 5 16 20 8 31 18 .2 4.7 0.18  0.02 9
c 50 2 6 16 19 8 33 17 4.7 5.2 - - -
Hori zon CaCO3 TEC Exch. Cations me/100 g Base Sat. E.C. Sat.Hlo Cations in saturation extract me/|
eq. (%) me/100g Na K Ca Mg mmho/ cm % Na K Ca Mg
LFH - - - - - - -
Ae - 4.1 0.01 0.09 0.5 0.2 20
Bt1 - 13.1 0.05 0.2 2.6 1.1 30
Bt2 - 13.7 0.05 0.20 3.8 2.1 45
BC - 12.0 0.03 0.2 b1 2.3 55
¢ - 1.7 0.0k 0.2 6.03 3.3 82

9¢
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Site: M78-11

Land System: Not named*

Location: 16-95-4-wh

Classification: Eluviated Dystric Brunisol

Landform:

Genetic Material: Morainal; sandy
Surface Expression: Undulating; very gentle slopes

Site Features: Upper slope positions; southwest aspect;

‘ rapidly drained; high perviousness; moder-
ately stony

Vegetation: Jack pine-Labrador tea/blueberry-

lichens (2c¢)

Profile Description:

LF - 1 to 0 cm; brown; relatively undecomposed thin layer of
needles, leaves and lichens; plentiful, fine to coarse,
horizontal roots; abrupt, wavy boundary. _

Ae - 0 to 20 cm; white (10YR 8/1 m); 16amy (medium) sand;
moderate, medium platy; very friable; plentiful, fine to
medium, oblique roots; 5% coarse fragments; clear, irregular
boundary - deeply tongued (up to 20 cm into Bfj horizon) in
places.

Bfj - 20 to 40 cm; brown (7.5YR 4/4 m); sand (medium); weak,
medium, subangular blocky; friable; few, fine to coarse,
oblique roots; 5% coarse fragments; clear, wavy boundary.

Bm - L40 to 55 cm; yellowish brown (10YR 5/6 m); sand (medium);
single grain; loose; very few fine and medium roots; 5%
coarse fragments; clear, wavy boundary.

BC - 55 to 85 cm; yellowish brown (10YR 5/4 m); sand (medium);
single grain; loose, very few roots; 5% coarse fragments.

* Soil is formed on coarse textured Gipsy till (Bayrock & Reimchen,

1974); included in Kinosis land system because of limited occurrence

in the Study area.




Table 11. Analysis: Site M78-11.

. Particle Size Distribution (%) pH pH 0rg.C. Total N
Horizon — g5 T HS Fs VS STt Clay  Fine € CaCl, KO H 3 c/n
LFH - - - - - - - 3.4 3.9 36.53  0.82 Is
Ae 72 1 7 3k 24 7 26 2 3.7 b 0.24 0.01 24
Bm 93 0.5 1k 36 38 5 4 3 b5 5.3 0.06  0.01 6
Bt}J 92 1 10 56 23 2 5 3 L 4.8 0.08 0.0 8
BC 80 1 8 27 34 11 16 ok h.6 5.3 0.04 0.01 ]
Hori caCo TEC Exch. Cations me/100 g Base Sat. E.C. Sat.H 0 Cations in saturation extract me/l

orizon 3 Y 2
eq.(2) me/100g Na K Ca Mg mmho/cm 3 Na K Ca Mg
LFH - - - - - - -
Ae - 1.4 0.10 0.02 0.2 0.05 26
Bm - 1.3 0.01 0.02 0.2 0.05 22
Btj = 2.5 0.01 0.03 0.2 0.05 12.
BC - 1.2 0.02 0.03 0.2 0.10 29

8¢



Site:

Land System: !
Location:
Classification:
Landform:

Genetic Material:

Surface Expression:

Site Features:

Vegétation:

Profile Description:

39

M78-12

Legend
SE11-97-15-Wh
Orthic Gray Luvisol

Morainal; fine loamy

Ridged (fluted); very gentle and gentle
slopes '
Upper slope position; northeast aspect;

moderately well drained; medium perviousness;

.moderately stony

Jack pine/black spruce-Labrador tea-
lichens (2b)

LF - 3 to 0 cm; dark brown; slightly to moderately decomposed;

clear, smooth boundary.

light gray (1OYR 6/1 m); fine sandy loam; moderate

coarse platy; very friable; clear, wavy boundaryL

AB - 5 to 10 cm; brown (10YR 5/3 m); loam; weak, medium platy to

moderate, fine, subangular blocky; friable; gradual, wavy

yellowish brown (10YR 5/k4 m); foam; moderate,

fine and medium, subangular blocky; firm; gradual, wavy

Aé - 0 to 5 cm;
boundary.

Bt1 - 10 to 25 cm;
boundary.

Bt2 - 25 to 45 cm;

light yellowish brown (10YR 6/4 m); loam;

moderate, medium and coarse, subangular blocky; firm; gradual,

smooth boundary.

Bt3 - L5 to 63 cm;

dark yellowish brown (10YR 4/4 m); clay loam;

-moderate to strong, fine and medium, subangular blocky; firm;

gradual, smooth boundary.

BC - 63 to 90 cm;

brown (10YR 5/3 m); loam; weak to moderate,

fine, subangular blocky; firm; gradual, smooth boundary.
C - 90 to 120+ cm; brown (10YR 5/3 m); loam; massive; firm.



Table 12. Analysis: Site M78-12,

of

Horizon ——3 ves c:amd:ssm D;;tnwt\'l?rs’ msm Tlay Fine C nglz ::o Org.c. Tm;' "o

LFH - - - - - - - - 3.4 3.9 24,85  0.55 us

Ae 54 1 .6 17 21 8 39 7 3.6 h.2 1.07 0.06 18

AB 49 0.5 6 17 19 7 35 16 3.8 L6 0.66 0.05 13

Bt1 46 1 6 16 17 6 36 18 3.7 4.7 0.19 0.03 6

Bt2 4s 1 6 15 17 1 32 23 3.8 4.6 0.09 0.03 3

Bt3 Ly 1 6 15 16 6 27 29 4.0 4.8 0.12 0.03 1]

BC LY 1 7 14 16 6 29 27 4.0 h.S - - -

4 46 1 6 16 17 6 28 26 b4 4.9 - - -

Horizon CaCD3 TEC Exch. Cations me/100 g Base Sat. E.C. Sat.Hzo Cations in saturation extract me/1
eq.(3) me/100g Na K Ca Mg 3 mmho/cm )3 Na K Ca Mg

LFH - - - - - - -

Ae - 8.1 0.02 0.1 1.3 0.2 20

AB - 1. 0.04 0.2 1.4 0.5 19

Bt1 - 8.6 0.04 0.1 1.6 0.7 28

Bt2 - 1.1 0.07 0.2 2.8 1.3 39

Bt3 = 15.3 0.03 0.2 5.9 2.7 58

8C - 16.1 0.1 0.2 7.1 3.0 65

C - 14,3 0.10 0.3 6.4 2.9 68




L1

Site: M78-13

Land System: Legend

Location: SW8-99-14-Wh

Classification: Orthic Gray Luvisol

Landform:

Genetic Material: Morainal; fine loamy
Surface Expression: Hummocky; gentle slopes
Site Features: Upper slope position; north aspect;
moderately well drained; medium per-
viousness; moderately and very stony

Vegetation: Jackpine/black spruce-Labrador tea/

blueberry/dwarf birch (2b)

Profile Description:

LF - 3 to 0 cm; dark brown; slightly to moderately decomposed;
clear, smooth boundary.

Ae - 0 to 5 cm; gray (10YR 6/1); silt loam; moderate,. fine,
platy; very friable; 10% coarse fragments; clear, wavy
boundary.

Bm - 5 to 14 cm; grayish brown (10YR 5/2 m); loam*; moderate,

- medium, subangular blocky; friable; 15% coarse fragments;
diffuse, smooth boundary.

Bt1 - 14 to 24 cm; yellowish brown (10YR 5/4 m); loam;
moderate, medium, subangular blocky; firm; 15% coarse
fragments; gradual, smooth boundary.

Bt2 - 24 to 42 cm; dark grayisﬁ brown (10YR 4/2 m); clay loam;
strong, medium, subangular blocky; firm; 15% coarse
fragments; gradual, smooth boundary.

BC - 42 to 77 cm; dark grayish brown (2.5Y 4/2 m); clay loam;
moderate, medium, subangular blocky; firm to sticky; 15%
coarse fragments; gradual, smooth boundary.

c - 77+ cm; dark grayish brown (2.5Y 4/2 m); loam; massive
and layered; firm to sticky; 15% coarse fragments.

* hand texture




Table 13. Analysis: Site M78-13,

4

Horizon —g——gre——ppor s Sze Dstribution msm Tlay  Fine € c‘.l?;z f«:o e TR o

LFH - - - - - - - S 3.5 b 25.77. 0.86 30

Ae 36 ' 5 1 12 5 53 1 3.7 by 1.07  0.07 15

Bm - - - - - - - - - - - - -

Bt Lo 1 6 12 1h 7 33 27 'R 5.1 0.31 0.03 10

8t2 35 1 5 " 13 5 N 34 hé 5.5 0.36 0.03 12

BC 36 1 S 12 13 ] 3 33 5.0 5.5 - - -

c s 3 7 16 14 6 29 26 5.3 5.7 - - =

Horizon CaC()3 TEC Exch. Cations me/100 g Basetsat. E.C. Sat.H20 Cations in saturation extract me/1
eq. (%) me/100g Na K Ca Mg mmho/cm - Na K Ca Mg

LFH - - - - - - -

Ae - 9.0 0.03 . 0.1 0.8 0.2 13

Bm - - - - - - - ’

Be! - 14.3 0.04 0.2 6.4 2.8 66

Bt2 - 18.1 0.06 0.3 9.6 L2 78

BC - 19.0 0.08 0.3 9.0 ‘G.g 75

8 - 15.3 0.09 0.3 9.8 4,0 93




L3

Site: M78-14
Land System: Legend
Location: NE13-100-15-Wh
Classification: . Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Ridged; gentle and moderate slopes
Site Features: Upper slope position; northwest aspect;

Vegetation:

Profile
LFH

Ae

AB

Bt1

Bt2

BC

1c

well drained; medium perviousness;
moderately stony

Jack pine/black spruce-Labrador tea/

green alder/bearberry/cowberry-feathermoss/
lichens (2b) '

Description:

L to 0 cm; dark brown to black; moderately decomposed leaves
and needles. ) -

0 to 6 cm; light gray'(1dYR 7/2 m); sandy loam (medium);
moderate, fine platy; very friable; 15% coarse fragments;
clear, wavy boundary.

6 to 18 cm; brown (7.5YR 4/5/4 m); loam; weak, fine platy

and moderate, fine, subangular blocky; friable; 15% coarse
fragments; gradual, wavy boundary.

18 to 36 cm; dark yellowish brown (10YR 4/b4 m); clay loam;
moderate, medium, subangular blocky firm; 15% coarse fragments;
gradual, smooth boundary.

36 to 62 cm; dark yellowish brown (10YR L/4 m); clay loam;
moderate, coarse, subangular blocky; firm; 15% coarse
fragments; gradual, smooth boundary.

62 to 80 cm; very dark grayish brown (2.5Y 3/2 m); clay

loam; strong, coarse, subangular blocky; firm; 15% coarse
fragments; gradual, smooth boundary.

80+ cm; light olive gray (5Y 6/2 d); olive gray (5Y 4/2 m);
heavy clay; very firm.



Table 14. Analysis: Site M78-14,

Hori zon Particle Size Distribution (%) pH pH Org.C. Total N

ikl

Sond VS €S HS 7S VEST Siit  Clay  Fine € CaCl,  Hy0 3 H /N
LFH - o= & = - - - - 3.6 41 37.12 1.30 29
Ae 56 1 8 22 19 6 39 5 3.8 LR 0.38  0.03 13
AB 48 1 5 16 19 6 28 24 4.2 4.8 0.60 0.05 12
Bt1 4o 1 5 " 15 5 28 32 4,2 - b7 0.36  0.07 9
Btr2 Lo 0.5 7 15 1h L] 28 32 4.2 4.8 0.3 0,03 10
BC Ly 2 8 16 13 4 26 30 L] 4.8 - - -
e - - - - - - 34 66 3.7 b.7 - - -
Hori zon CaCO3 TEC Exch. Cations me/100 g Base Sat. E.C. Sat.Hzo Cations in saturation extract me/1
eq.(3) me/100g Na K Ca Mg 3 mmho/ cm % Na K Ca Mg
LFH - - - - - - -
Ae - 4.3 0.01 0.07 1.00 0.2 30
AB - 4.3 0.10 0.2 5.1 1.8 50
Bt - 19.0 0.07 0.2 7.2 3.3 57
B2 - 19.6 0.09 0.30 8.4 4,1 66
8C - 18.1 0.0 0.2 9.3 .3 77

1c = 39.2 0.5 1.0 6.09 3.4 28




L5

Site: M78-15

Land System: Légend

Location: SW8-100-15-W4

Classification: Gleyed Gray Luvisol

Landform: |

Genetic Material: Morainal (local shaly till), fine-clayey
Surface Expression: Hummocky and rolling; gentle slopes
Site Features: Upper slope position; southeast aspect; -
moderately well drained; medium perv-
iousness; slightly stony

Vegetation: Jack pine-green alder/black sprgce/

Labrador tea-cowberry/bunchberry/
northern commandra (2b)

Profile Description:

LF - L4 to 0 cm; dark brown; slightly to moderately decomposed.

Ae - 0 to 3 cm; dark gray (10YR 4/1 m); silty clay; strong, fine
granular; friable to sticky; very few coarse fragments;
gradual, wavy boundary.

AB - 3 to 21 cm; brown (10YR 5/3 m) and dark gray (10YR 4/1 m);
heavy clay; strong, fine and medium granular; friable to
sticky; upper part is mixed with tongues of Ae; very weak
cutan development;' some charcoal-like particles present;
gradual, smooth boundary.

Bmg j - 21 to 50 cm; grayish brown (2.5Y 5/2 m); loam; moderate,
fine granular; very sticky; very few coarse fragments;
gradual, smooth boundary.

BCgj - 50 to 68 cm; dark grayish brown (2.5Y 4/2 m); heavy clay;
moderate, fine granular; very sticky, very few coarse
fragments; gradhal, wavy boundary.

Cgj - 68 to 80 cm; very dark gray (5Y 3/1 m); silty clay;

moderate, "fine granular; very sticky; very few coarse

fragments.




Table 15. Analysis: Site M78-15.

9h

Horizon o ves c:amc':ssm D:r;mb“\i/?rs: msan Clay Fine C c‘;g\z g:o °'§'°' Tm;' N
LFH - - - - - - - - 3.8 4.2 27.69  0.86 32
Ae 1 - - - - - 46 53 3.8 4.3 3.39  0.21 16
AB 1 - - = - - 37 60 4.0 4.6 0.77 0.11 7
Bmj Lo 2 8 16 13 ] 13} 19 4.2 5.1 0.ho 0.04 10
BC - - - - - - 37 63 3.7 b.8 - - -
c - - . . - - w3 57 3.8 0.3 - - -

Horizon CaCO3 TEC Exch. Cations me/100 g BasezSat. E.C. Sat.Hzo Cations In saturation extract me/|

eq. (%) me/100g Na K Ca Mg mmho/cm 3 Na K Ca Mg
LFH - - - - - - -
Ae - 45.1 0.10 1.5 5.4 2.5 21
AB - 36.3 0.07 1.09 5.2 3.02 26
Bmj - 9.8 0.03 0.1 2.5 1.1 38
BC - 39.2 0.5 0.9 6.3 3.6 29 .
c - 39.2 0.5 0.9 6.2 3.2 28




L7

Site: M78-16
Land.System: Legend
Location: NE18-100-16-Wh
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; fine loamy
Surface Expression: Ridged; gentle slopes
Site Features: Upper slope position; north aspect;

Vegetation:

Profile
LF
Ae

AB

Bt1

Bt2

BC

moderately well drained; medium
perviousness; moderately stony.
Jack pine/black spruce-Labrador tea/

cowberry-1lichens/feathermoss (2b)

Description:

5 to 0 cm; dark brown; slightly to moderately decomposed.
0 to 9 cm; dark gray (10YR 4/1 m); loam; strong, coarse
platy; friable; 10% coarse fragments; gradual, wavy
boundary. ‘

9 to 17 cm; dark yellowish brown (10YR 4.5/4 m); clay
loam; moderate, coarse platy and strong, fine subangular
blocky; friable; 10% coarse fragments; gradual, smooth
boundary.

17 to 48 cm; dark yellowish brown (10YR 4/L4 m); clay loam;
strong, fine, subangular blocky; friable; 10% coarse
fragments; gradual, smooth, boundary.

48 to 64 cm; dark yellowish brown (10YR 4/L4 m); clay loam;
weak, medium, subangular blocky; friable; 10% coarse
fragments; gradual, smooth boundary.

64 to 80 cm; dark brown (10YR 3/3 m); clay loam; weak,
medium, subangular blocky; slightly sticky; 10% coarse
fragments; diffuse, smooth boundary.

80 to 120 cm; dark brown (10YR 3/3 m); clay loam; massive,
breaking to weak, fine, subangular blocky; sticky; 10%

coarse fragments.




Table 16. Analysis: Site M78-16,

84

Horlzon —c o —qre——pgartieie Slae D;?ribu{\i/?g msnz Ciay Fine C nglz z:o Org.c. TOK;' "o

LFH - - - - - - = - 3.3 3.8 L. 51 1.15 39

Ae 42 1 6 15 1h 5 4y b 3.5 b 1.50 0.08 19

AB 31 1 5 10 n 5 i 28 by 4.8 0.68  0.07 10

Bt) 35 1 6 13 1 i 33 32 3.9 L.y 0.40 0.06 7

Bt2 37 1 5 14 13 5 32 3 3.9 b.h 0.34 0.05 7

BC N 1 5 10 10 4 36 33 3.9 4.4 - - -

c 31 1 4 1] " 4 35 34 3.9 b.h - - -

‘

Hori zon (:aCO3 TEC Exch. Catlons me/100 g Basezsat. E.C. Sat.HZO Cations in saturation extract me/1
eq. (%) me/100g Na K Ca Mg mmho/cm 3 Na K Ca Mg

LFH - - - - - - -

Ae - 14,3 0.03 0.3 1.2 0.5 5.

AB - 15.3 0.03 0.3 3.8 1.8 39

Bt! - 18.1 0.05 0.4 3.8 2.3 36

Bt2 - 16.7 0.06 0.2 3.9 2.2 38

8C - 19.0 0.1 0.2 L.y 2.7 39

c - 19.0 0.10 0.3 4.8 2.9 43




Ls

Site: M78-17

Land System: Namur

Location: NW22-103-11-Wh

Classification: Gleyed Eluviated Dystric Brunisol

Landform:

Genetic Material: Fluvial; sandy
Surface Expression: Fan; almost level
Site Features: Upper slope position; southeast aspect;
imperfectly to poorly drained; medium
to high perviousness; nonstony
Vegetation:" - "Asben/white birch/willows (1a)
. Proffle bescription:

LFH - 15 to 0 cm; dark brown and black; spongy, moderatély to
well decomposed leaf layer; plentiful, very fine to medium,
and few, coarse, horizontal roots; abrupt, wavy boundary.

Aeg - 0 to 14 cm; dark brown (7.5YR 3/2 m) and yellowish red
(5YR 4/6 m); many coarse, distinct mottles of yellowish
hues; silt loam; moderate, medium platy; very friable; few,
fine and medium, horizontal and oblique roots; clear, wavy
boundary.

ABg - 14 to 32 cm; yellowish brown and dark yellowish brown
(10YR 5/4 and 4.5/6 m); many, coarse, distinct mottles of
yellowish hues; fine sandy loam; moderate, coarse platy;
friable; few, fine and medium, oblique roots; diffuse, wavy
boundary.

Bmg - 32 to 70 cm; brown (10YR 5/4 m); many, coarse distinct,
yellowish brown (10YR 4/6 m) mottles; fine sandy loam;
laminated; single grain; very friable; very few roots;
diffuse, smooth boundary.

Cg - 70 to 90 cm; light brownish gray (10YR 6/2 m); many, coarse,

faint to distinct, yellowish brown (10YR 5/4 m) mottles; fine
sandy loam; laminated; single grain; very friable; very

few roots.




Table 17. Analysis: Site M78-17.

Particle Size Distribution (%) pH pH Org.C. Total N

0s

Horizon —=5 ves s [ FS VST Silt Clay  Fine € CaCl, H,0 b1 b3 Er
LFH - - - - - - - - h.7 4.9 16.84 1.19 L]
Aeg 32 - - S 16 1 58 10 5.1 5.5 0.51 0.05 10
ABg 73 - - h 45 13 18 9 5.2 5.8 0.34  0.03 ]
Bmg 82 - - 22 50 9 10 8 5.3 5.9 0.22 0.02 "
Cg 82 - - 7 n b 9 8 5.2 - 5.8 0.17 0.02 9
. €aco TEC Exch. Cations me/100 g Base Sat. E.C. Sat.H 0 Cations in saturation extract me/1

Horizon A 3 2 «

eq. (%) me/100g Na K Ca Mg mmho/cm 3 Na K Ca Mg
LFH - - - - _— - -
Aeg - 10.5 0.1 0.2 3.7 1.1 49
ABg - 1 n.nh 0.1 2.8 0.9 53
Bmg - 7.6 0.04 0.1 3.1 1.1 57

g - 7.0 0.05 0.1 3.0 1.0 59




51

Site: M78-18
Land System: Legend
Location: NW20-102-13-Whk
Classification: Orthic Gray Luvisol
Landform:
Genetic Material: Morainal; coarse loamy overlying

sandy materials

Surface Expression: Hummocky; moderate slopes

Site Features: Midslope position; southwest aspect;

Vegetation:

Profile

LF

Ael

Ae2

Bt1

Bt2

BC

well drained; high perviousness; very
stony; slightly eroded by water, high
point in land; possibly a kame complex
Jack pine/black spruce-green alder-
lichens (2c)

Description:

-

2 to 0 cm; dark brown, slightly to moderately decomposed
needles and lichens. _

0 to 9 cm; dark grayish brown (10YR 4/2 m); sandy loam (medium);
single grain to weak, coarse platy; very friable; 10% coarse
fragments; gradual, wavy boundary.

9 to 22 cm; dark grayish brown (10YR 4.5/2 m); fine sandy
loam; weak, coarse platy; very friable; 10% coarse fragments;
clear, wavy boundary.

22 to 40 cm; dark yellowish brown (10YR 4.5/6 m); fine sandy
loam; weak, fine, subangular blocky; very friable; 10%

coarse fragments; clear, wavy boundary.

Lo to 65 cm; yellowish brown (10YR 5/5 m); fine sandy loam;
weak, fine, subangular blocky; very friable; 10% coarse
fragments; gradual, smooth boundary.

65 to 90 cm; strong brown (7.5YR 5.5/8 m); sand (medium);
single grain; loose; 5% coarse fragments; gradual, smooth
boundary.

90 to 120 cm; strong brown (10YR 5/6 m); sand (medium);

laminated; single grain; loose; 5% coarse fragments.




Table 18. Analysis: Site M78-18.

5

Morizon —g—yrr——pr i1 »D;Zmbu‘\'/(r”s‘ msnc Clay  Fine € cgg|2 Z:o e Tt

LFH - - B & - - - - 3.3 '] 37.17 0.90 0

Ael 66 1 7 2k 26 8 29 5 3.9 4.5 0.81 0.03 27

Ae2 51 1 7 20 18 6 W7 2 4.2 5.0 0.4  0.03 15

Bt 56 1 6 19 22 8 30 14 4.5 5.2 0.23 0.01 23

Bm 55 2 3 13 23 1h 34 1" 4.3 S.1 0.13 0.01 13

BC 95 1 15 55 22 2 ] 1 L.s 5.5 - - -

c 99 0.4 1h 46 35 2 1 - 4.6 5.4 - - -

Hori zon C:-JCO3 TEC Exch. Cations me/100 g Bas?:zSat. £.C. Sat.MZO Cations In saturation extract me/]
eq.(3) me/100g Na K Ca Mg mmho/cm 4 Na K Ca Mg

LFH - - - - - - -

Ael B 7.3 0.01 0.08 0.2 0.05 5

Ae2 - 5.1 0.00 0.09 0.2 0.1 7

Bt - 12.0 0.05 0.2 2.3 1.0 29

Bm - 7.6 0.5 0.1 1.9 1 47

BC - 1.8 0.02 0.03 0.4 0.3 42

c - I.S 0.03 0.02 0.5 0.4 63




Site

Land System:
Location:
Classification:
Landform:

Genetic Material:

Surface Expression:

Site Features:

Vegetation?

Profile Description:

53

M78-19

Legend
NW23-104-15-Wh
Gleyed Grey Luvisol

Morainal; fine-loamy

Ridged (fluted); gentle slopes

Upper slope position, northwest aspect;
moderately well drained; medium
perviousness; slightly stony

Jack pine/black spruce-Labrador tea/

blueberry/dwarf birch/cowberry-1lichens (2b)

LF. - 6 to 0 cm; dark brown; slightly to moderatély decomposed

leaves, needles and lichens; plentiful, very fine to coarse,

horizontal roots;

Ae - 0 to 7 cm;

.clear, wavy boundary.

gray (10YR 6/1 ﬁ); loam; moderate, medium platy;

friable; plentiful, very fine to coarse, horizontal roots;

5% coarse fragments; clear, wavy boundary.

Bt1 - 7 to 24 cm; vyellowish brown (10YR 5/4 m); clay loam; moderéte,

fine, subangular blocky; friable; few, fine to coarse, oblique

roots; 5% coarse fragments; diffuse, wavy boundary.

Bt2 - 24 to L6 cm;

yellowish brown (10YR 5/4 m); clay; strong,

fine, subangular blocky; firm; few, fine to coarse, oblique

roots; 5% coarse fragments; diffuse, wavy boundary.

Bt3 - 46 to 64 cm; brown (10YR 5/3 m); clay loam; moderate, medium,

subangular blocky; sticky; 5% coarse fragments; clear, wavy

boundary.
BC - 64 to 89 cm;

\

grayish brown (10YR 5/3 m); clay loam; moderate,

medium subangular blocky; sticky; very few roots; 5% coarse

fragments; diffuse, smooth boundary.

Cgj - 89+ cm; gray (10YR 5/1 m); clay loam; very weak, fine and

medium, subangular blocky; sticky; 5% coarse fragments.




Table 19. Analysis: Site M7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>