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I. Introduction .

Data reported within this document was collected during August of 1993 as part of the 
Boreal Ecosystem-Atmosphere Study (BOREAS) project. BOREAS is a joint effort of the U.S. 
and Canadian government sponsored by the National Aeronautics and Space 
Administration (NASA). The objective of the study is to improve understanding of the 
interactions between the boreal forest biome and the atmosphere in order to clarify their 
roles in global change. Detailed information about the BOREAS project and other studies 
associated with BOREAS may be found in the BOREAS Experiment Plan produced by 
NASA.

During the 1993 field campaign, soil samples were collected at each of the five BOREAS 
tower sites and the Gilliam Road auxiliary site (1964 burn). 500 meter transects were made 
across each of these locations, brief descriptions of soil and vegetation made every 50 m, and 
a representative transect point selected for more detailed description and sampling. An age- 
sequence of three fire scars (ranging from 4 to 37 years in age) located near the Thompson 
area was also described and sampled in the same manner. Field notes from the fire 
sequence transects are included in this report.

The following document includes sampling locations, field descriptions, and other field 
notes from soils sampled during the 1993 field season. Laboratory analyses may be found in 
the Open File Report by O'Neill et al, in review.

II. Setting

Data in this report reflect observations and measurements made at the Northern Study 
Area (NSA) of BOREAS. The NSA supersite is located in the boreal forest west of 
Thompson, Manitoba (Figs 1 and 2). Tower sites lie within the super site boundaries; only 
one of the fire sequence sites, the Footprint River Fire, is shown on the Super site map (Fig. 
2). Detailed directions to the Gilliam Road and Soab River burn sites are included in the 
field notes for those sites.

III. Field Procedure

500 m transects were made across each fire site. Every 50 meters, a small soil pit was dug 
down to the B horizon. Horizon thicknesses, vegetation, and observed hydrology (drainage, 
slope, standing water, depth to permafrost, depth to water table) was noted. This 
information was used to locate a detailed soil pit which was representative of conditions 
across the site.

Sample locations may be divided into categories on the basis of B horizon particle size (sand 
vs. clay) and surface moisture content. Our designations are: dry clay, wet clay, and sand.

Sites were sampled as follows: 

Dry Clay



1. Soil pit was dug and described. Horizon depths and thicknesses, moist color (Munsell 
color chart), root size and density, particle size, structure, consistency, clay films, and other 
information were recorded for each organic and mineral horizon.

2. Organic horizons were sampled once, mineral horizons twice. For mineral horizons, 
one sample was taken volumetrically and used for moisture and density determinations; 
the other, a channel sample (grab sample integrating material from depths within a 
horizon), was taken for chemical analysis. Both sample types (volumetric and channel) 
were placed in zip lock bags for transport to the lab. (NOTE: Significant water loss occurred 
through the plastic bags. As best as possible, this water exchange was corrected for in the 
1993 data set. Moisture samples from following field campaigns were stored in air tight 
glass canning jars).

Wet Clay

1. Soil pit was dug and described as above.

2. Mineral and organic horizons were sampled as above.

3. If moss and brown moss were thick (i.e. Sphagnum hummock) then entire 
hummock was excavated with a saw. Care was taken to prevent deformation or compaction 
of hummock dimensions. To account for volume changes due to moisture loss, lines were 
drawn every 5 cm across one face of the sample with correction fluid (White-out). Entire 
sample was placed in a Tupperware container to minimize moisture loss and transported to 
the lab.

Sand ;

1. Soil pit was dug and described as above.

2. Organic horizons were sampled as above.

4. Mineral horizons were sampled as above. In some instances, a mineral horizon was 
too gravelly to allow for a representative bulk density sample to be taken with standard 
volumetric coring devices. In this case, a larger area was excavated with a shovel and the 
material removed to a large plastic bag. As bags filled, they were weighed with a fish scale 
and dumped onto a tarp. When the entire horizon has been removed, the area of the 
excavation is measured and recorded. The material on the tarp was piled, cone and 
quartered, and split into a manageable size. This split was returned to the plastic bag, 
weighed with the fish scale and the weight recorded. Cobbles and large gravel were 
removed from this split, and the bag weighed again (this weight is later used to calc. % > 
2mm material). The gravel-free sample was rebagged and taken to the lab.

References sited

O'Neill, Katherine P., Harden, Jennifer W. and Trumbore, Susan E., in review, Boreal 
Ecosystem-Atmosphere Study (BOREAS) 1993 Laboratory Data and Notes; 
Thompson, Manitoba, U.S. Geological Survey Open File Report



Figure 1: Overview map of Thompson, Manitoba
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Table 1: Fire Sites and Air Photo Numbers

The fire sequence sampled during the 1993 field season was located by 
comparing air photos to a series of maps showing fires in the Thompson area 
for the last 50 years. The fire map was produced by Forestry Canada and can 
be obtained by contacting the Winnipeg office of Forestry Canada (Glenn 
Peterson) or the BOREAS information system (Jim MacManus of NASA- 
Goddard). Air photos showing the fire scars are listed below and can be 
obtained throughthe Manitoba Department of Natural Resources Surveys 
and Mapping Branch, 1007 Century Street, Winnipeg, Manitoba R3H OW4 
Phone: (204) 945-6669; FAX (204) 945-1365.

Fire Year Photo Year Flightline/Photo number NTS Map

1956 1965 A19241/222,223 63-O
1964 1970 A21881/89,90,91 63-P
1989 1991 MB91026/238,239,240 63-O



IV. Tower Site Detailed Soil Pit Notes

Young Jack Pine
Old Jack Pine 

Old Black Spruce (1 and 2)

At three of the BOREAS tower sites (YJP, OJP, and OBS), soil pits were 
described in detail and sampled for both moisture content and chemistry. 
Particle size, soil structure, color (Munsell color chart), pH, root size and 
content, and consistency were recorded for each soil horizon. Sample names, 
dimensions, and types are also included on the field sheets. Tower sites were 
instrumented with gas and TDK probes and thermistors. Where possible, 
probes were installed within distinct horizon boundaries. Instrument type 
and depth is recorded on the field sheets.
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V. Fire Sequence Detailed Pit Field Notes

1956 Soab River Burn (SOAB) 
1964 Gilliam Road Burn (GR)

GR1
GR2
GR3
GR4
GR5 

1989 Footprint River Burn (FF1)
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VI. Fire Sequence Transect Notes

SOAB Transect
Gilliam Road Transect - Burned (Young)
Gilliam Road Transect - Unburned (Old)

Footprint River Fire Transect

A 500 meter transect was made across each of the three fire sequence sites. 
Every 50 meters, a small soil pit was dug down to the B horizon. Horizon 
thicknesses, surface vegetation, and observed hydrology (drainage, standing 
water, depth to permafrost, depth to water table) were noted and this 
information used to locate a representative sampling site for a more detailed 
soil pit.

In the description sheets that follow, each of the transect points represents a 
separate description location. The table is read from left to right, and is 
divided into subheadings of surface vegetation, moss/litter, organic material, 
and mineral soil horizons. For each of these categories, a basal depth and 
thickness is noted along with a brief qualitative description of the material. 
Because we were primarily concerned with materials above the B horizon 
and their thicknesses, formal horizon boundaries and names were not 
determined.
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VII. Glossary of Soil Terms

Aggregation

See Structure 

Bulk Density

Soil mass per unit volume (g/cm3). Measured by obtaining an air dry weight for 
soil sampled in a known volume.

Consistence

A measure of the ability of a soil to adhere or cohere or to resist deformation or 
rupture. This property varies with moisture content and is measured when dry , 
moist, and wet.

Dry
Loose - loose, noncoherent
Soft - weakly coherent, easily crushes to powder
Slightly hard - easily broken between the thumb and forefinger
Hard - can be broken in hand without difficulty but hard to break between

thumb and forefinger 
Very hard - can be broken in hand with difficulty

Moist

Loose - loose, noncoherent
Very friable - crushes under gentle pressure
Friable - crushes easily under moderate pressure
Firm - resists, but crushes between thumb and forefinger
Very firm - barely crushes between thumb and forefinger
Extremely firm - can't crush between thumb and forefinger

Wet
Non-sticky - almost no adherence when pressure released
Slightly sticky - after pressure, soil adheres to both thumb and finger but

comes off one cleanly. Does not stretch 
Sticky - after pressure soil adheres to both thumb and finger; tends to stretch

somewhat before pulling apart 
Very sticky - after pressure, soil adheres strongly to both fingers; is markedly

stretched when separated



Particle size - Particle size descriptions are based on the USDA scale where: 

Particle size Grain diameter

Cobble >80 mm
Gravel : 2 to 80mm
Very coarse sand 1 to 2 mm
Coarse sand 0.5 to 1 mm
Medium sand 0.25 to 0.5 mm
Fine sand 0.1 to 0.25 mm
Very fine sand 0.05 to 0.1 mm
Silt 0.002 to 0.05 mm
Clay <.002 mm

Plasticity

Plasticity is determined by rolling wet soil between the thumb and forefinger and 
observing whether or not a wire can be formed.

Non-plastic - no wire forms
Slightly plastic - wire forms but soil mass easily deformed
Plastic - wire forms, moderate pressure required to deform soil mass
Very plastic - wire forms, much pressure required to deform soil mass.

Root Sizes and Abundance

Size (root diameter)

Very fine - <.75 mm 
Fine - 1-2 mm 
Medium - 2 to 5 mm 
Coarse - >5 mm

Abundance

Very few - less than 1* 
Few -1 to 3 
Common 4-14 
Many >14

* per square inch for fine and very fine 
per square meter for medium and coarse



Structure

Structure is described by grade or distinctness, size, and type. 

Size

Diameter of granules Diameter of blocks

Very fine < 1mm < 5mm
Fine 1-2 mm 5-10 mm
Medium 2-5 mm 10 - 20 mm
Coarse 5-10 mm 20 to 50 mm
Very coarse > 10 mm > 50 mm

Granular - approximately spherical with no accommodation of faces 
surrounding peds; relatively nonporous peds

Prismatic - without rounded caps, vertical faces well defined and with angular 
vertices, vertical length relatively long with respect to horizontal dimensions; 
faces accommodate with those of adjacent peds

Angular blocky - block-like with all three dimensions of the same order of 
magnitude, faces flattened, most vertices sharply angular

Subangular blocky - similar to angular blocky but both rounded and flattened faces 
occur with many rounded vertices

Texture

Texture refers to the relative proportions of the various size groups of individual 
soil grains in a mass of soil. Specifically, it refers to the proportions of clay, silt, and 
sand below 2 mm. Particles larger than 2 mm. and smaller than 10 inches (gravel 
2mm. to 3 inches, cobbles 3 to 10 inches) are recognized by modifiers of textural 
class names. Soils are gravelly or cobbly when they contain 17 to 50% gravel or 
cobbles by weight; very gravelly or very cobbly when they contain 50 to 90% gravel 
or cobbles; and the appropriate miscellaneous land type if they contain more than 
90% gravel or cobbles.


