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I. Introduction

Data reported within this document were 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. All measurements 
reported in this document were collected at the Northern Study Area in Thompson, 
Manitoba. A map of site locations may be found in an accompanying Open-File 
Report which details field descriptions and notes (O'Neill et al, in review).

During the 1993 field campaign, soil samples were collected at each of the five 
BOREAS tower sites and the GUliam Road auxiliary site (1964 burn). 500 m transects 
were made across each of these locations, brief descriptions made every 50m, 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.

The following document includes notes and laboratory analyses from all detailed 
pits sampled during the 1993 field season. Sampling locations, field descriptions, 
and other notes may be found in O'Neill et al, in review.

II. Field Procedure

500 m transects were made across each tower and fire site. Every 50 m, 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) were noted. This information was used to locate a detailed soil pit 
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, 
root size and density, particle size, structure, consistency, clay films, and other 
information were recorded for each organic and mineral horizon. (See O'Neill et al, 
in review, for descriptions)



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. Cobbles and large gravel were removed from the excavated material, 
weighed with a fish scale, and this weight used to calculate the % >2mm material. 
The gravel-free material remaining on the tarp was piled, cone and quartered, split 
into a manageable size and then re-bagged and taken to the lab.



Lab Procedure

All samples were transported moist to Menlo Park laboratories in ice-filled coolers. 
To minimize moisture gain from ice melt, samples were stored in tape-sealed zip- 
lock bags and profiles wrapped together in several thicknesses of industrial strength 
plastic wrap. Upon arrival in Menlo Park, samples were placed in a cold storage core 
room and maintained at a constant temperature until further preparation.

Moist samples were split into three parts using the "cone-and-quartering" method. 
One split was immediately returned, untouched, to a cold storage room. A second 
split for determining % moisture was placed in a tared crucible, allowed to air dry 
for approximately two weeks, and reweighed. When a constant weight was reached, 
the crucibles were placed in a forced draft lab oven until a stable oven-dry weight 
was attained. Organic samples were dried at 65°C for two days, mineral samples at 
105°C for three days. Upon removal from oven, crucibles were immediately placed 
in a dessicator and allowed to cool prior to weighing. Weight loss was used to 
correct air-dry weights to oven-dry weights.

The remainder of the sample was spread out on aluminum foil and allowed to dry 
for two weeks. Once a constant weight was reached, the samples were sieved 
through a 2 mm mesh to remove rocks, roots, and any other > 2mm non-mineral 
particles (e.g. charcoal, wood, pine needles). The weight of these materials was 
recorded. Separation of roots and rocks is performed on a sample large enough to 
adequately represent the coarse fraction; for example, if rocks were 10 cm in 
diameter, we excavated a cube 100 X 100 cm throughout the entire thickness of the 
horizon.

Air dry splits of approximately 50 g were taken using a riffle splitter and these splits 
ground to <100 mesh by hand in an agate mortar and pestle. The <100 mesh splits 
were analyzed for weight %C, %N, and %CaCO3 with a commercial combustion 
analyzer (Carlo Erba NA1500). This instrument flash-combusts organic matter, 
oxidizes all C to CO2, and reduces all N to N2. These gases are then separated 
chromatographically and measured with a thermal conductivity detector. The 
detector response for C and N is determined by combusting known amounts of C 
and N containing pure compounds. Because small amounts of C may be present in 
the tin boats used to hold the sample (for C) or small amounts of residual air (for 
N2), blanks were determined by combusting empty capsules. The combustion 
analyzer oxidizes both organic carbon and inorganic carbonates to CO2-

The Lake Agassiz clays underlying many of the soils contain significant amounts of 
CACOs. Soil samples which reacted to acid, or otherwise indicated high pH, were 
re-analyzed for total and inorganic carbon using a Coulometric Instrument Total 
Carbon Apparatus (Model 5020), a Coulometric Instrument Carbonate Carbon 
Apparatus (Model 5030), and a Coulometrics Instrument Coulometer (Model 5010). 
For total carbon analysis, 20 to 50 mg of air dry sample (ground to <100 mesh) was



weighed into a platinum boat which was placed into a glass ladle. The ladle was 
then placed inside the glass tube of the apparatus' oxygen train which was held at a 
constant 1000 °C. The CO2 evolved was passed through the coulometer cell and the 
result displayed in micrograms of carbon. After calibration with blanks and 
standards, the evolved mass of carbon is expressed as a weight percent of the 
original sample weight.

Samples ground to <100 mesh were also analyzed to determine the amount of 
inorganic carbon. Carbonate carbon in the samples was evolved as CO2 following 
the injection of acid into the dispenser of the Model 5030. The CO2 evolved was 
passed through the coulometer cell and the result displayed in micrograms C. After 
calibration with blanks and standards, the weight of carbon evolved is expressed as a 
ratio to the original sample weight. Organic carbon is determined by subtracting 
inorganic carbon results from total carbon results determined on the same sample.

Unless otherwise specified, %C and %N data in this report were determined by 
Carlo Erba C:H:N analysis. For several samples with high pH or inorganic carbon 
(typically those deeper in the profile), results from the coulometric method were 
used. For these samples, data are reported in italic type.

References cited:

O'Neill, Harden, Trumbore, Bentley, Winston, Stephens, and Black, in review:
Boreal Ecosystem-Atmosphere Study (BOREAS) 1993 Field Notes; Thompson, 
Manitoba U.S. Geological Survey Open-File Report.



Notes on Lab Data and Calculations

Sample ID Site numbers and locations are presented by OTvIeill and others, 1995 
in press

Sample Depth The basal depth at which the sample was taken. This is measured in 
centimeters beneath the surface, with the top of the moss = 0.

Sample description A brief description of material; see O'Neill and others, 1995 for detail

Lab gravimetric Air/Oven ratio
Ratio of air dry soil to oven dry soil used to convert %C in air-dry basis
as analysed to oven-dry basis 

Field gravimentric moisture percent
Calculated as tared field weight minus tared oven-dry weight; because 
of transport in coolers and plastic bags, these data are not reliable as 
field moisture values

Total Bulk Density Calculated as the mass of oven dry soil/unit volume (g/cm3).

(1- % Moisture)*(weight of moist
(3.14)*(radiusA2)*(core length)

Where volumetric samples were taken from a square rather than a 
round core, the denominator is changed to:

(core length)* (core area)

<2mm Bulk Density
Calculated as the mass of < 2mm oven dry soil/ unit volume (g/cm3). 
This differs from total Bulk Density in that the weight of >2mm rocks 
and roots have been removed.

(1- % Moisture)*(weight of moist sample - weight of > 2mm rocks) 
(3.14)*(radiusA2)*(core length)

Whole fraction root and rock fragments
Percent >2mm root and rock fragments after sieving, expressed on air- 
dry basis

% total N and C air dry basis
Weight percent N and C (air dry sample). Data reported as presented 
by lab instrument

% inorganic C air dry basis
Weight percent inorganic C per air-dry soil as determined 
coulometrically by acidification in 2 M HCLO4 ; only samples with 
soil pH values greater than 7.0 were run.



%C oven-dry basis Weight percent C after correction for water in air-dry soil. 
Calculated as: 
%C air-dry basis * Ratio of Air dry/ Oven dry soil

C/N Ratio of weight % organic C to weight % total N.

Organic g C cm-2 Organic carbon storage in each horizon or layer as calculated from:
%C of <2mm basis * <2mm bulk density plus %C of >2mm roots * 
percent > 2mm roots * total bulk density

%C of >2mm roots estimated to be .29% carbon based on analysis of 5 
>2mm root samples

Total g N cm-2 Total nitrogen storage in each horizon or layer as calculated from:

%N of <2mm basis * <2nun bulk density plus %N of >2mm roots * 
percent > 2mm roots * total bulk density

%N of >2mm roots estimated to be 0.9% carbon based on analysis of 5 
>2mm root samples

Delta 14C, material
14C. Carbon-14 is measured by Accelerator mass spectrometry of graphite targets 
prepared from CO2 (see one of several references, including Trumbore, 1995). Samples 
(of 1-2 mg carbon equivalent) are combusted in vacuo in quartz tubes with cupric oxide 
wire at 900 Celcius. The resulting CO2 is purified cryogenically, then reduced to graphite 
coating cobalt powder in a sealed pyrex tube at 500-550 Celcius with zinc and titanium 
hydride powder. Accelerator mass spectrometry measurements were made at the 
Lawrence Livermore National Laboratory Center for Accelerator Mass Spectrometry. 
One sigma precision is usually +/- 8-10 per mil (.8-1.0 % Modern) and overall accuracy 
(based on repeated measurements of substandards prepared in the same way as 
samples)is 1.0 -1.5% of Modern (10 - 15 per mil). We have noted what was measured for 
14C, as often specific fractions of the organic C only are measured; these fractions include 
macrofossils (sphagnum leaves, fine root hairs, deciduous leaves, or charcoal), and 
chemically treated samples (residue after treatment with 0.5N HC1).

We express 14C data in the geochemical Delta notation (Delta 3D large greed delta), the 
deviation in parts per thousand (per mil) from an absolute standard .(95 times the 
activity of NBS oxalic acid measured in 1950). In this notation, zero equals the 14C 
content of 1895 wood, positive values indicate the presence of 'bomb' radiocarbon, and 
negative values indicate the predominance of C fixed from the atmosphere more than 
several hundred years ago. One important correction made in calcualting the Delta 14C 
value is of note here - the 13C correct needed to account for isotopic fractionation effects. 
As an example, consider the d!3C difference between atmospheric CO2 and carbon fixed 
during photosynthesis by C3 plants, approximately 2094. Assuming the fractionation of 
14C will be roughly twice that of 13C (since the mass difference between 12 and 14 is 
twice that between 12 and 13), the 14C contents of a tree and the CO2 which it is fixing



through photosynthesis will differ by approximately 4094 , even though both CO2 and 
the tree are the same 'age '. To account for fractionation effects, the sample (with d!3C of 
d) sample and standard are corrected to a constant 13C content (-2594): The standard 
oxalic acid is corrected in the same way, to -19 per mil (see references below for more 
detail). MACROFOSSILS, or seeds, deciduous leaves, etc, that represent a single year's 
growth, the 14C content of recent samples may be used to determine the age of a sample 
to within a year or two for samples in the 'bomb' period, <30 years old. The 14C content 
of the sample is compared to the 14C record of atmospheric C in the northern 
hemisphere (see Burcholadze reference, below, as and example). Evergreen needles, that 
may average several years' growth, will be less easi ly interpreted. For samples prior to 
1960, radiocarbon ages in years may be calculated from the given Delta values as 
-8033*(ln(Delta*.995/1000 +1)). The conventional radiocarbon age must be converted to a 
calibrated age using the tree-ring based calibration curves which correct for known 
variations in atmospheric 14C over time Both ages are usually rounded to the nearest 
decade or pentade.

SOIL ANALYTICAL REFERENCES

Klute, A. (Ed), 1986, Methods of soil analysis, part 1, Physical and mineralogical methods 
Second edition, Agronomy monograph No 9; 1. Amer. Soc. Agronomy and Soil Sci.Soc. 
Amer. Publisher, Madison, Wisconsin.

Chapman, H.D. and Pratt, P.P., 1961, Methods of analysis for soils, plants and waters. 
University of California Division of Agricultural Sciences.

RADIOCARBON REFERENCES
Donahue, D. J., T. W. Linick and A. J. T. Jull, Isotope-ratio and background 
corrections for accelerator mass spectrometry radiocarbon measurements, 
Radiocarbon 32: 135-142 (1990).

Goh, K. M., Carbon dating, chapter 8 (pp. 125 - 145), in, D. C. Coleman and 
Barry, Carbon isotope techniques, Academic Press, San Diego (1991)

Southon, J., R, J. S. Vogel, S. E. Trumbore and others, Progress in AMS 
measurements at the LLNL spectrometer, Radiocarbon 34: 473 - 477 (1992).

Stuiver, M. and H. Polach., Reporting of 14C data. Radiocarbon 19: 355-363 
(1977).

Taylor, R E., A. Long, and R. Kra, eds., Radiocarbon after Four Decades: An 
interdisciplinary perspective, Springer-Verlag, NY,596 pp. (1992).

Trumbore,S. E., Comparison of carbon dynamics in two soils using 
measurements of radiocarbon in pre-and post-bomb soils. Global 
Biogeochemical Cycles 7:275-290 (1993).



Sa
m

pl
e 

I.
D

.

G
R

1.
02

L
itt

e
G

R
IJ

tL
F

H
G

R
1.

11
G

R
1.

20
G

R
1.

40
G

R
1.

60
G

R
1.

80
G

R
1.

10
0

G
R

2.
L

itt
er

G
R

2.
B

D
.6

G
R

2.
B

D
.1

1
G

R
2.

B
D

.1
3

G
R

L
21

G
R

2.
45

G
R

2.
60

G
R

2.
80

G
R

2.
10

0

G
R

3.
2

G
R

3.
4

G
R

3.
6

G
R

3.
8

G
R

3.
10

G
R

3.
12

G
R

3.
14

G
R

3.
16

G
R

3.
18

G
R

3.
40

22
G

R
3.

40
.2

4
G

R
3.

40
.2

6
G

R
3.

40
28

G
R

3.
40

.3
0

G
R

3.
40

.3
2

G
R

3.
40

34
G

R
3.

40
.3

6
G

R
3.

40
J8

G
R

3.
42

G
R

3.
58

G
R

3.
69

G
R

3.
B

D
.8

0

W
ho

le
 F

ra
ct

io
n

S
am

pl
e 

D
ep

th
 (

on
)

0.
2 2 11 20 40 60 80 10
0 4 6 11 13 21 45 60 80 10
0 2 4 6 8 10 12 14 16 18 22 24 26 28 30 32 34 36 38 42 58 69 80

D
es

cr
ip

ti
on

L
itt

er
D

ec
om

po
se

d 
lit

te
r

M
in

er
al

 A
 h

or
iz

on
C

la
y 

B 
ho

ri
zo

n
C

la
y 

B 
ho

ri
zo

n
C

la
y 

B
C

 h
or

iz
on

C
la

y 
B

C
 h

or
iz

on
C

la
y 

B
C

 h
or

iz
on

G
re

en
 f

ea
th

er
 m

os
s 

w
ith

 li
tte

r
B

la
ck

en
ed

 m
os

s 
w

ith
 li

tte
r

B
ro

w
n 

m
os

s 
w

ith
 v

er
y 

fi
ne

 r
oo

ts
F

un
gu

s,
 r

oo
ts

D
ar

ke
ne

d 
A

 h
or

iz
on

C
la

y 
su

bs
oi

l
Sh

ot
ry

 c
la

y 
su

bs
oi

l
Sh

ot
ry

 c
la

y 
su

bs
oi

l
Sh

ot
ry

 c
la

y 
su

bs
oi

l

L
iv

in
g 

sp
ha

gn
um

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n/

bl
ac

k 
m

os
s

B
ro

w
n/

bl
ac

k 
m

os
s

B
ro

w
n/

bl
ac

k 
m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
la

ck
, c

ha
rr

ed
 m

os
s

B
lo

ck
y 

cl
ay

G
ra

nu
la

r,
 s

ho
tt

y 
cl

ay
D

en
se

, w
et

 c
la

y

L
ab

 G
ra

vi
m

et
ri

c 
A

ir
/O

ve
n 

ra
ti

o 
(A

ir
 D

ry
 B

as
is

) 1.
09

1.
08

1.
05

1.
06

1.
07

1.
06

1.
06

1.
05

1.
06

1.
05

1.
09

1.
07

1.
04

1.
05

1.
05

1.
05

1.
05

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
10

1.
10

1.
08

1.
08

1.
10

1.
09

1.
08

1.
13

1.
13

1.
07

1.
05

1.
04

1.
04

Fi
el

d 
G

ra
vi

m
et

ri
c 

%
 M

oi
st

ur
e 

(O
ve

n 
B

as
is

)

20
.6

8
35

.1
8

32
.0

2
31

.8
8

31
.5

8
31

.4
6

30
.8

6
30

.3
6

20
0.

00
22

1.
63

16
5.

35
50

.2
9

22
.4

7
25

.4
8

29
.9

1
28

.7
7

31
.2

8

77
8.

89
77

8.
89

77
8.

89
77

8.
89

77
8.

89
77

8.
89

77
8.

89
77

8.
89

77
8.

89
66

5.
75

93
6.

57
77

6.
59

77
6.

59
36

9.
52

30
9.

28
22

3.
42

16
3.

60
14

0.
35

57
.3

5
37

.2
9

43
.3

6
37

.2
8

T
ot

al
 

B
ul

k 
de

ns
it

y 
(i

nc
lu

de
s 

ro
ck

s)

0.
37

2
0.

14
0

0.
93

2
1.

30
5

1.
23

0
1.

32
8

1.
34

7
1.

29
2

0.
00

9
0.

03
5

0.
01

6
0.

34
4

0.
86

9
1.

53
2

1.
40

6
1.

12
8

1.
27

9

0.
01

6
0.

00
9

0.
01

2
0.

01
9

0.
03

5
0.

02
7

0.
02

6
0.

03
1

0.
02

8
0.

04
5

0.
05

3
0.

05
4

0.
05

4
0.

08
5

0.
17

4
0.

27
1

0.
41

3
0.

47
9

N
/A

N
/A

N
/A

1.
34

0

<
2m

m
B

ul
k 

D
en

si
ty

 
(r

oc
ks

 o
ut

)

0.
37

2
0.

14
0

0.
92

2
1.

30
5

1.
23

0
13

28
13

47
1.

29
2

0.
00

9
0.

03
5

0.
01

6
03

44
0.

78
9

1.
53

2
1.

40
6

1.
12

8
1.

27
9

0.
01

6
0.

00
9

0.
01

2
0.

01
9

0.
03

5
0.

02
7

0.
02

6
0.

03
1

0.
02

8
0.

04
5

0.
05

3
0.

05
4

0.
05

4
0.

08
0

0.
17

4
0.

27
1

0.
40

4
0.

46
9

0.
47

5
1.

00
0

1.
00

0
1.

34
0

%
 >

2m
m

 
ro

ck
 f

ra
gm

en
t 

(a
ir

 d
ry

 b
as

is
)

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

%
>2

m
m

 
| 

w
oo

d 
an

d 
ro

ot
s

0.
00

0
0.

00
0

0.
00

4
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

4
0.

00
0

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

25
9

0.
00

0
0.

00
0

0.
05

4
0.

04
3

0.
00

2
o.o

oo
0.

00
0

0.
00

0

M
D

 =
 M

is
si

ng
 D

at
a;

 in
fo

rm
at

io
n 

lo
st

 o
r 

no
t r

ec
or

de
d 

N
/A

 =
 N

ot
 A

pp
lic

ab
le

; 
da

ta
 i

nt
en

tio
na

lly
 n

ot
 c

ol
le

ct
ed



S
am

pl
e 

I.
D

.

G
R

4.
2

G
R

4.
4

G
R

4.
6

G
R

4.
8

G
R

4.
10

G
R

4.
12

G
R

4.
14

G
R

4.
16

G
R

4.
18

G
R

4.
20

G
R

4.
22

G
R

4.
24

G
R

4.
26

G
R

4.
B

D
.3

4
G

R
4.

B
D

.3
8

G
R

4.
60

G
R

4.
B

D
.8

1

G
R

S.
L

itt
er

G
R

5.
B

D
.7

G
R

5.
B

D
.1

1
G

R
5.

16
G

R
5.

33
G

R
5.

53
G

R
5.

66
G

R
5.

88
G

R
5.

B
D

.1
00

F
F

L
U

tt
er

FF
1.

B
D

J
FF

U
O

FF
1.

37
FF

1.
60

FF
1.

70

SO
A

B
1.

L
FH

SO
A

B
1.

10
SO

A
B

1.
20

SO
A

B
13

3
SO

A
B

1.
50

SO
A

B
1.

85
SO

A
B

1.
10

0

W
ho

le
 F

ra
ct

io
n

S
am

pl
e 

D
ep

th
 (c

m
)

2 4 6 8 10 12 14 16 18 20 22 24 26 34 38 60 81 4 7 11 16 33 53 63 85 10
0 2 5 20 37 60 70 6 10 20 33 50 85 10
0

D
es

cr
ip

ti
on

L
iv

in
g 

sp
ha

gn
um

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

B
ro

w
n 

m
os

s
B

ro
w

n 
m

os
s

C
ha

rr
ed

 d
ar

k 
m

os
s

Fi
br

ou
s 

br
ow

n 
m

os
s

Fi
br

ou
s 

br
ow

n 
m

os
s

R
oo

t m
at

 c
ur

ly
 ro

ot
s 

cl
ay

A
gg

re
ga

te
d 

cl
ay

G
ra

nu
la

r c
la

y

L
iv

in
g 

fe
at

he
r m

os
s 

li
tt

er
D

ec
om

po
se

d 
or

ga
nk

s 
O

i
D

ec
om

po
se

d 
or

ga
ni

cs
 O

e
D

ar
ke

ne
d 

m
in

er
al

 A
W

el
l a

gg
re

ga
te

d 
cl

ay
 B

t
Sh

or
ty

 c
la

y 
B2

Sh
or

ty
 c

la
y

M
as

si
ve

 d
ay

 w
ith

 v
ar

ve
s

M
as

si
ve

 c
la

y 
w

it
h 

va
rv

es

L
iv

in
g 

m
os

s
C

ha
rr

ed
 to

ps
oi

l
C

la
y 

su
bs

oi
l

C
la

y 
su

bs
oi

l
C

la
y 

su
bs

oi
l

C
la

y 
su

bs
oi

l

Sl
ig

ht
ly

 d
ec

om
po

se
d 

or
ga

ni
cs

D
ec

om
po

se
d 

ch
ar

re
d 

or
ga

ni
cs

D
ar

k 
A

 h
or

iz
on

A
gg

re
ga

te
d 

su
bs

oi
l

A
gg

re
ga

te
d 

su
bs

oi
l

W
et

 c
la

y
C

la
y

L
ab

 G
ra

vi
m

et
ri

c 
A

ir
/O

ve
n 

ra
ti

o 
(A

ir
 D

ry
 B

as
is

) 1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
06

1.
07

1.
05

1.
05

1.
09

1.
11

1.
07

1.
04

1.
05

1.
07

1.
05

1.
04

1.
05

1.
07

1.
06

1.
06

1.
05

1.
03

1.
02

1.
10

1.
11

1.
05

1.
04

1.
06

1.
04

1.
03

Fi
el

d 
G

ra
vi

m
et

ri
c 

%
 M

oi
st

ur
e 

(O
ve

n 
B

as
is

) 76
1.

41
76

1.
41

76
1.

41
76

1.
41

76
1.

41
76

1.
41

76
1.

41
76

1.
41

76
1.

41
76

1.
41

76
1.

41
76

1.
41

76
1.

41
22

8.
17

29
5.

50
31

.3
1

32
.1

2

19
1.

56
31

6.
08

62
.3

5
43

.3
7

33
.1

5
31

.6
7

31
.1

0
26

.8
9

28
.7

8

10
0.

00
13

6.
44

33
.9

7
30

.7
7

31
.3

1
27

.4
0

14
0.

26
16

9.
08

36
.1

3
54

.6
6

21
.3

6
32

.3
5

31
.5

9

T
ot

al
 

B
ul

k 
de

ns
it

y 
(i

nc
lu

de
s 

ro
ck

s)
0.

03
3

0.
04

4
0.

04
8

0.
04

2
0.

04
8

0.
04

3
0.

03
0

0.
03

5
0.

04
2

0.
03

2
0.

04
1

0.
03

4
0.

06
7

0.
06

8
0.

27
8

1.
50

8
0.

99
2

0.
00

4
0.

01
7

0.
0%

1.
54

9
1.

47
4

1.
60

9
1.

35
1

1.
66

7
1.

17
8

0.
00

6
0.

08
7

0.
88

4
1.

08
4

1.
56

0
1.

58
5

0.
15

6
N

/A

0.
85

1
0.

90
0

0.
99

9
1.

03
9

1.
11

6

<2
m

m
 B

ul
k 

| 
D

en
si

ty
 

(r
oc

ks
 o

ut
)

0.
03

3
0.

04
4

0.
04

8
0.

04
2

0.
04

8
0.

04
3

0.
03

0
0.

03
5

0.
04

2
0.

03
2

0.
04

1
0.

03
4

0.
06

7
0.

06
8

0.
27

8
1.

50
8

0.
99

2

0.
00

4
0.

01
7

0.
0%

1.
54

6
1.

47
4

1.
60

9
13

42
1.

66
7

1.
17

1

0.
00

6
0.

08
7

0.
88

3
1.

08
3

1.
56

0
1.

58
5

0.
15

6
0.

20
0

0.
84

8
0.

90
0

0.
99

7
1.

03
8

1.
11

6

%
 >

2m
m

 
ro

ck
 f

ra
gm

en
t 

(a
ir

 d
ry

 b
as

is
)

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
O.

C0
1

0.
00

0
0.

00
0

0.
00

7

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0

%
>2

m
m

 
| 

w
oo

d 
an

d 
ro

ot
s

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

01
4

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

2
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

8
0.

00
2

0.
00

2
0.

00
0

0.
00

0
Fo

r G
R

4.
2 

to
 G

R
4.

26
; m

oi
st

ur
e 

co
nt

en
ts

 f
ro

m
 G

R
4.

26
 u

se
d

M
D

 =
 M

is
si

ng
 D

at
a;

 in
fo

rm
at

io
n 

lo
st

 o
r n

ot
 re

co
rd

ed
N

fA
 =

 N
ot

 A
pp

lic
ab

le
; d

at
a 

in
te

nt
io

na
lly

 n
ot

 c
ol

le
ct

ed



Sa
m

pl
e 

I.
D

.

Y
JP

l.L
itt

er
Y

JP
1.

B
D

.4
Y

JF
1.

8
Y

JP
1.

17
Y

JP
1.

36
Y

JP
1.

53
Y

JP
1.

65
Y

JP
1J

O
Y

JP
1.

10
0

O
JP

l.L
it

te
r

O
JF

1.
B

D
.3

O
JP

1.
B

D
.2

0
O

JP
1.

B
D

.3
2

O
JP

L
52

O
JP

1.
60

O
JP

1.
80

O
JP

1.
10

0

O
JP

2.
B

D
.1

2
O

JP
2.

B
D

.3
3

O
JP

2.
B

D
.4

3
O

JP
2.

B
D

33
O

JP
2.

B
D

.7
3

O
JP

2.
B

D
.9

0

O
B

Sl
.L

itt
er

O
B

S1
.B

D
.8

O
B

S1
.1

8
O

B
S

U
1

O
B

S1
.2

7
O

B
S1

.4
4

O
B

S1
.6

4
O

B
S1

.8
2

O
B

Sl
.F

ro
ze

i

W
ho

le
 F

ra
ct

io
n

S
am

pl
e 

D
ep

th
 (c

m
)

2 4 8 17 36 53 65 80 10
0 1 3 20 32 52 60 80 10
0

12 33 43 53 73 90 4 8 18 21 27 44 64 85 92

L
ab

 G
ra

vi
m

et
ri

c 
D

es
cr

ip
ti

on
 

A
ir

/O
ve

n 
ra

ti
o 

(A
ir

 D
ry

 B
as

is
)

R
ei

nd
ee

r m
os

s,
 c

ra
nb

er
ry

, l
itt

er
 

1.
10

D
ec

om
po

se
d 

or
ga

ni
cs

 O
i 

1 .
02

L
ea

ch
ed

 s
an

d 
E 

1.
00

T
ra

ns
iti

on
 s

om
e 

ir
on

 o
xi

de
s 

B
sl

 
1 .

01
Sa

nd
y 

su
bs

oi
l B

s2
 

1.
00

Sa
nd

y 
ox

id
iz

ed
 B

C1
 

1 .
00

Sa
nd

y 
ox

id
iz

ed
 B

C
2 

1 .
00

Sa
nd

y 
sl

ig
ht

ly
 o

xi
di

ze
d 

C
l 

1 .
00

Sa
nd

y 
sl

ig
ht

ly
 o

xi
di

ze
d 

C
2 

1 .
00

R
ei

nd
ee

r m
os

s,
 c

ra
nb

er
ry

, b
lu

eb
er

ry
 

1.
11

D
ec

om
po

se
d 

or
ga

ni
cs

, c
ha

rc
oa

l 
1.

04
L

ea
ch

ed
 s

an
d 

E 
1.

00
Sa

nd
 w

ith
 ir

on
 B

sl
 

1.
01

Sa
nd

 w
ith

 ir
on

 B
s2

 
1.

00
Sa

nd
 w

ith
 ir

on
 B

s3
 

1 .
00

O
xi

di
ze

d 
sa

nd
 

1.
01

O
xi

di
ze

d 
sa

nd
 

1.
00

Sa
nd

 
1.

00
Sa

nd
 

1.
01

Sa
nd

 
1.

01
Sa

nd
 

1.
00

Sa
nd

 
1.

00
Sa

nd
 

1.
00

G
re

en
 s

ph
ag

nu
m

 
1 .

09
B 

ro
w

n 
sp

ha
gn

um
 

1 .
05

Sl
ig

ht
ly

 d
ec

om
po

se
d 

or
ga

ni
cs

 O
e 

1.
11

B
ur

ne
d 

1.
12

D
ar

ke
ne

d 
A

 
1.

06
W

w
ea

kl
y 

dr
ai

ne
d 

cl
ay

 
1 .

06
Sn

ot
ty

 c
la

y 
1.

07
Sh

ot
ry

 c
la

y 
1.

04
Fr

oz
en

 d
ay

 
1.

05

M
D

 =
 M

is
si

ng
 D

at
a;

 in
fo

rm
at

io
n 

lo
st

 o
r n

ot
 r

ec
or

de
d

N
/A

 =
 N

ot
 A

pp
lic

ab
le

; d
at

a 
in

te
nt

io
na

lly
 n

ot
 c

ol
le

ct
ed

Fi
el

d 
G

ra
vi

m
et

ri
c 

%
 M

oi
st

ur
e 

(O
ve

n 
B

as
is

) 14
5.

71
62

.4
6

3.
91

4.
12

2.
60

1.
49

1.
46

2.
57

1.
38

15
.2

8
68

.8
5

8.
89

7.
18

3.
78

3.
27

4.
80

23
.5

7

10
.6

2
7.

42
5.

61
4.

00
4.

24
8.

90

97
.3

5
45

7.
21

20
4.

55
64

.6
2

32
.8

6
32

.8
0

39
.2

7
35

.6
3

33
.2

6

T
ot

al
 

B
ul

k 
de

ns
it

y 
(i

nc
lu

de
s 

ro
ck

s)
0.

01
5

0.
15

1
1.

27
9

1.
3%

1.
58

5
1.

52
6

1.
52

6
1.

40
9

1.
65

7

0.
02

4
0.

33
8

0.
89

3
2.

28
3

1.
81

4
1.

68
6

1.
79

4
1.

78
2

M
D

1.
42

6
M

D
1.

74
0

1.
69

4
1.

59
8

0.
01

1
0.

01
8

0.
12

3
0.

20
8

0.
88

2
1.

13
5

1.
09

4
2.

09
8

2.
09

8

<2
m

m
 B

ul
k 

| 
D

en
si

ty
 

(r
oc

ks
 o

ut
)

0.
01

5
0.

15
1

1.
22

3
1.

20
5

1.
27

2
1.

17
9

1.
17

9
13

52
1.

35
9

0.
02

4
0.

33
8

03
06

1.
04

6
1.

59
3

1.
68

3
1.

79
2

2.
71

3

M
D

1.
41

3
M

D
1.

69
8

1.
69

0
1.

59
8

0.
01

1
0.

01
8

0.
06

4
0.

20
8

0.
87

5
1.

13
5

1.
09

4
2.

09
8

2.
09

8

%
 >

2m
m

 
ro

ck
 f

ra
gm

en
t 

(a
ir

 d
ry

 b
as

is
)

0.
00

0
0.

00
0

0.
06

8
0.

12
9

0.
13

1
0.

29
0

0.
34

3
0.

36
5

0.
36

8

0.
00

0
0.

00
0

0.
71

4
0.

57
5

0.
00

1
0.

00
0

0.
00

1
0.

00
1

0.
01

5
0.

00
8

M
D

0.
02

4
0.

00
2

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

4
0.

00
0

0.
00

0
M

D
0.

00
0

%
>2

m
m

 
| 

w
oo

d 
an

d 
ro

ot
s

0.
00

0
0.

00
0

0.
00

6
0.

00
2

0.
00

7
0.

00
0

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

2
0.

00
1

M
D

0.
00

0
0.

00
0

0.
00

0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

2
0.

00
0

0.
00

0
M

D
0.

00
0



S
am

pl
e 

I.
D

.

G
R

1.
02

 L
itt

e
G

R
1.

2 
L

FH
G

R
1.

11
G

R
1J

20
G

R
1.

40
G

R
1.

60
G

R
1.

80
G

R
1.

10
0

G
R

2.
L

ltt
er

G
R

2.
B

D
.6

G
R

2.
B

D
.1

1
G

R
2.

B
D

.1
3

G
R

2.
21

G
R

2.
45

G
R

2.
60

G
R

2.
80

G
R

2.
10

0

G
R

3.
2

G
R

3.
4

G
R

3.
6

G
R

3.
8

G
R

3.
10

G
R

3.
12

G
R

3.
14

G
R

3.
16

G
R

3.
18

G
R

3.
40

.2
2

G
R

3.
4O

24
G

R
3.

4O
26

G
R

3.
4O

28
G

R
3.

40
.3

0
G

R
3.

4O
32

G
R

3.
4O

34
G

R
3.

4O
36

G
R

3.
4O

38
G

R
3.

42
G

R
3.

58
G

R
3.

69
G

R
3.

B
D

.8
0

< 
2m

m
 F

ra
ct

io
n

%
N

 
%

C
t 

(A
ir

 D
iy

) 
(A

ir
 D

ry
)

1.
40

0.
78

0.
12

0.
09 M
D

0.
05

0.
04

0.
03

1.
12

1.
02

1.
00

0.
55

0.
11

0.
07

0.
04

0.
03

0.
04 M
D

1.
13

0.
89

1.
04

0.
94

0.
79

0.
76

0.
89

0.
92

1.
21

1.
07

0.
93

13
2

1.
19

12
3

1.
08

0.
90

0.
95

03
7

0.
12

0.
07

0.
02

42
.9

8
21

.6
2

2.
61

1.
17

0.
65

0.
88

1J
5S

1.
69

45
.4

8
45

.2
3

44
.8

3
27

.5
7

2.
97

1.
04

0.
70

0.
59

05
4 M
D

45
.6

0
45

.0
8

46
.0

6
45

.1
9

43
.1

1
43

.6
3

42
.7

5
42

.6
2

42
.0

3
41

.4
8

38
.9

9
37

.9
7

32
.4

5
29

.2
2

21
.9

1
19

.5
7

20
.5

9
7.

36
2.

11
1.

29
0.

79

%
C

 i
no

rg
. 

(A
ir

 D
ry

) M
D

M
D

M
D

M
D

0.
05

0.
46

1.
17

1.
40 M

D
M

D
M

D
M

D
M

D
M

D
M

D
0.

31
0.

25 M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

%
C

 o
rg

. 
(A

ir
 D

ry
)

42
.9

8
21

.6
2

2.
61

1.
17

0.
60

0.
42

0.
38

0.
29

45
.4

8
45

.2
3

44
.8

3
27

.5
7

2.
97

1.
04

0.
70

0.
28

0.
29 M

D
45

.6
0

45
.0

8
46

.0
6

45
.1

9
43

.1
1

43
.6

3
42

.7
5

42
.6

2
42

.0
3

41
.4

8
38

.9
9

37
.9

7
32

.4
5

29
.2

2
21

.9
1

19
.5

7
20

.5
9

73
6

2.
11

1.
29

0.
79

%
C

or
g.

 
(O

ve
n 

D
ry

)

46
.9

5
23

.4
3

2.
74

1.
24

0.
64

0.
45

0.
40

03
0

48
.2

4
47

.4
5

49
.0

7
29

.4
8

3.
10

1.
09

0.
73

0.
29

03
0

M
D

48
.1

3
47

.5
8

48
.6

2
47

.7
0

45
.5

0
46

.0
5

45
.1

2
44

.9
9

46
.3

5
45

.7
4

41
.9

3
40

.8
3

35
.8

3
31

.8
7

23
.6

1
22

.1
1

23
.2

9
7.

88
2.

23
1.

34
0.

82

O
N

 
|

30
.7

0
27

.7
2

21
.7

5
13

.0
0

M
D

17
.6

0
38

.7
5

56
.3

3

40
.6

1
44

34
44

.8
3

50
.1

3
27

.0
0

14
.8

6
17

.5
0

29
.6

7
13

.5
0 M
D

40
.3

1
50

.8
6

44
.4

2
48

.1
1

54
.9

1
57

.7
9

48
.1

6
46

33
34

.6
0

38
.6

8
41

.8
8

28
.7

8
27

.2
7

23
.8

3
20

.2
6

21
.7

3
21

.6
8

19
.6

8
17

.5
2

17
.4

1
39

.9
7

O
rg

an
ic

 
gC

cm
-2 0.
03

5
0.

05
9

0.
23

9
0.

14
7

0.
15

9
0.

11
9

0.
11

0
0.

07
9

0.
01

8
0.

03
3

0.
04

0
0.

20
3

0.
20

7
0.

40
3

0.
15

6
0.

06
6

0.
07

8

M
D

0.
00

9
0.

01
1

0.
01

8
0.

03
4

0.
02

5
0.

02
4

0.
02

8
0.

02
5

0.
08

3
0.

04
8

0.
04

5
0.

04
5

0.
06

8
0.

11
1

0.
12

8
0.

19
0

0.
22

9
0.

15
1

0.
35

6
0.

14
8

0.
12

1

T
ot

al
 

g
N

 c
m

-2 0.
00

1
0.

00
2

0.
03

9
0.

01
2

M
D

0.
01

6
0.

01
5

0.
00

8

0.
00

0
0.

00
1

0.
00

1
0.

00
4

0.
03

2
0.

02
8 

:
0.

01
2

0.
00

6
0.

01
0

0.
00

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

1
0.

00
0

0.
00

2
0.

00
0.

00
0.

00
0.

03
8

0.
00

4
0.

00
5

0.
04

2
0.

04
1

0.
00

9
0.

01
8

0.
00

8
0.

00
3

%
C

 v
al

ue
s 

in
 n

or
m

al
 ty

pe
 w

er
e 

pe
rf

or
m

ed
 o

n 
a 

C
ar

lo
 E

rb
a 

C
:H

:N
 a

na
ly

ze
r 

%
C

 v
al

ue
s 

in
 It

al
ic

 ty
pe

 w
er

e 
pe

rf
or

m
ed

 c
ou

lo
m

et
ri

ca
tty

 (s
ee

 te
xt

 fo
r 

de
sc

ri
pt

io
n)



Sa
m

pl
e 

I.D
.

G
R

4J
2 

C
R

4.
4

G
R

4.
6

C
R

4.
8

C
R

4.
10

G
R

4.
12

C
R

4.
14

C
R

4.
16

C
R

4.
18

G
R

4.
20

G
R

4.
22

G
R

4.
24

G
R

4.
26

G
R

4.
B

D
.3

4
C

R
4.

B
D

.3
8

C
R

4.
60

C
R

4.
B

D
.8

1

G
R

S.
L

ltt
er

C
R

5.
B

D
.7

C
R

5.
B

D
.1

1
C

R
5.

16
C

R
5.

33
C

R
5.

53
C

R
5.

66
C

R
5.

88
G

R
5.

B
D

.1
00

F
F

l.U
tt

er
FF

1.
B

D
.5

FF
1.

20
FF

1.
37

FF
1.

60
FF

1.
70

SO
A

B
1.

L
FH

SO
A

B
1.

10
SO

A
B

1J
20

SO
A

B
13

3
SO

A
B

1.
50

SO
A

B
1.

85
SO

A
B

1.
10

0

< 
2m

m
 F

ra
ct

io
n

| 
%

N
 

%
Q

 
(A

ir
 D

ry
) 

(A
ir

 D
ry

)

o.5
2

0.
53

03
5

0.
38

0.
37

03
7

03
9

03
7

0.
49

0.
57

0.
53

0.
79

0.
73

1.
15

0.
09

N
/A

N
/A

0.
85

1.
25

0.
45

0.
18

0.
08

0.
07

0.
05

0.
04

0.
03

0.
47

0.
62

0.
11

0.
06

0.
04

0.
03

0.
91

1.
13

0.
38

0.
06

0.
04

0.
04

0.
04

42
.2

0 
43

.0
6

43
.5

8
43

.2
3

44
.3

3
42

.9
5

44
.4

3
45

.3
4

50
.9

8
51

.4
9

51
.3

6
52

.5
2

52
.7

5
45

.6
5

21
.8

0
1.

43
0.

55

48
.2

7
43

.6
9

13
.1

1
4.

12
0.

68
0.

46
1.

39
3.

14
2.

11

49
.4

6
14

.3
5

1.
82

0.
95

2.
72

23
6

39
.9

1
40

.7
1

0.
87

0.
%

23
8

2.
63

3.
03

%
C

 i
no

rg
. 

(A
ir

 D
ry

) M
D

 
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D M
D

M
D

M
D

M
D

M
D

0.
01

.0
0.

78
0

2.
19

0
0.

04
0 M
D

M
D

M
D

M
D

2.
34

0
2.

02
0

N
/A

N
/A

N
/A

N
/A

1.
74

2.
21

2.
59

%
C

or
g.

 
(A

ir
 D

ry
)

42
.2

0 
43

.0
6

43
.5

8
43

.2
3

44
.3

3
42

.9
5

44
.4

3
45

34
50

.9
8

51
.4

9
51

36
52

.5
2

52
.7

5
45

.6
5

21
.8

0
1.

43
0.

55

48
.2

7
43

.6
9

13
.1

1
4.

12
0.

68
0.

45
0.

41
0.

95
2.

07

49
.4

6
14

35 1.
82

0.
95

0.
35

0.
34

39
.9

1
40

.7
1

0.
87

0.
%

0.
64

0.
42

0.
44

%
C

or
g.

 
(O

ve
n 

D
ry

)

44
.5

4 
45

.4
5

46
.0

0
45

.6
3

46
.7

9
45

.3
4

46
.9

0
47

.8
6

53
.8

1
54

.3
5

54
.2

1
55

.4
4

55
.6

8
48

.1
9

23
.3

1
1.

51
05

8

52
.7

8
48

.2
9

13
.9

7
4.

30
0.

72
0.

48
0.

43
0.

99
2.

18

52
.9

3
15

.1
4

1.
92

1.
00

0.
39

0.
35

43
.9

7
45

.3
1

0.
91

1.
00

0.
65

0.
44

0.
45

O
N

 \

81
.7

0 
80

.8
3

12
2.

90
11

3.
31

11
6.

19
11

6.
56

11
93

0
11

7.
63

13
8.

62
10

4.
24

89
.8

1
99

.8
4

67
.0

2
62

.5
5

18
.9

2
16

.3
5

M
D

56
.7

9
34

.9
5

29
.1

3
22

.8
9

8.
50

6.
57

23
.8

0
78

.5
0

70
.3

3

10
5.

23
23

.1
5

16
.5

5
15

.8
3

68
.7

5
80

.3
3

43
.8

6
36

.0
3

2.
29

16
.0

0
59

.5
0

65
.7

5
75

.7
5

O
rg

an
ic

 
g 

C
on

-2 0.
02

9 
0.

04
0

0.
04

4
0.

03
8

0.
04

5
0.

03
9

0.
02

8
0.

03
4

0.
04

5
0.

03
4

0.
04

5
0.

03
8

0.
07

5
0.

26
3

0.
26

0
0.

50
1

0.
12

0

0.
00

9
0.

02
5

0.
05

4
0.

36
1

0.
18

0
0.

15
5

0.
05

9
03

65
0.

35
3

0.
00

6
0.

04
0

0.
26

1
0.

18
6

0.
14

1
0.

05
5

0.
41

2
0.

36
2

0.
09

5
0.

12
2

0.
12

1
0.

16
0

0.
07

6

T
ot

al
 

g
N

 c
m

-2 0.
00

0 
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
0.

00
5

0.
00

0
M

D
M

D

0.
00

0
0.

00
1

0.
00

2
0.

10
4

0.
02

2
0.

03
3

0.
00

9
0.

02
2

0.
00

7

0.
00

0
0.

00
2

0.
03

5
0.

01
8

0.
01

4
0.

00
5

0.
00

8
0.

00
8

0.
08

6
0.

02
2

0.
02

8
0.

01
9

0.
00

6

%
C

 v
al

ue
s 

in
 n

or
m

al
 ty

pe
 w

er
e 

pe
rf

or
m

ed
 o

n 
a 

C
ar

lo
 E

rb
a 

C
:H

:N
 a

na
ly

ze
r

%
C

 v
al

ue
s 

in
 It

al
ic

 ty
pe

 w
er

e p
er

fo
rm

ed
 c

ou
lo

m
et

ri
ca

lly
 (s

ee
 te

xt
 fo

r d
es

cr
ip

tio
n)



S
am

pl
e 

I.
D

.

Y
JP

l.L
itt

er
 

Y
JP

1.
B

D
.4

Y
JP

1.
8

Y
JP

1.
17

Y
JP

1.
36

Y
JP

1.
53

Y
JP

1.
65

Y
JP

1.
80

Y
JP

1.
10

0

O
JP

L
L

it
te

r
O

JP
1.

B
D

.3
O

JP
1.

B
D

.2
0

O
JP

1.
B

D
.3

2
O

JP
1.

S2
O

JP
1.

60
O

JP
1.

80
O

JP
1.

10
0

O
JP

2.
B

D
.1

2
O

JP
2.

B
D

.3
3

O
JP

2.
B

D
.4

3
O

JP
2.

B
D

.5
3

O
JP

2.
B

D
.7

3
O

JP
2.

B
D

.9
0

O
B

S
l.L

it
te

r
O

B
S1

.B
D

.8
O

B
S1

.1
8

O
B

S1
.2

1
O

B
S1

.2
7

O
B

S1
.4

4
O

B
S1

.6
4

O
B

S1
.8

2
O

B
Sl

.F
ro

zc
r

< 
2m

m
 F

ra
ct

io
n

| 
%

N
 

%
C

t 
(A

ir
 D

ry
) 

(A
ir

 D
ry

)

0.
78

 
0.

29
0.

04
0.

03
0.

03
0.

02
0.

03
0.

03
0.

03

0.
78

0.
41

0.
02

0.
03

0.
02 M
D

0.
03

0.
04

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

0.
86

0.
88

0.
78

0.
74

0.
10

0.
05

0.
04 M
D

0.
03

49
.0

4 
11

.8
6

0.
33

0.
32

0.
15

0.
07

0.
06

0.
05

0.
05

48
.3

1
13

.3
8

0.
44

0.
52

0.
07 M
D

0.
04

0.
09

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

51
.5

9
46

.2
6

40
.9

0
44

.9
2

1.
41

0.
86

0.
33 M
D

0.
35

%
C

 i
no

rg
. 

(A
ir

 D
ry

) M
D

 
M

D
M

D
M

D
M

D
M

D
M

D
M

D
M

D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

M
D

%
C

or
g.

 
(A

ir
 D

ry
)

49
.0

4 
11

.8
6

03
3

03
2

0.
15

0.
07

0.
06

0.
05

0.
05

48
31

13
38 0.
44

0.
52

0.
07 M
D

0.
04

0.
09

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

51
.5

9
46

.2
6

40
.9

0
44

.9
2

1.
41

0.
86

03
3

M
D

03
5

%
C

or
g.

 
(O

ve
n 

D
ry

)

53
.9

4 
12

.1
4

0.
33

0.
32

0.
15

0.
07

0.
06

0.
05

0.
05

53
.6

8
13

.9
4

0.
44

0.
53

0.
07 M
D

0.
04

0.
09

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

56
.1

6
48

.5
5

45
.4

4
50

.2
0

1.
49

0.
92

0.
35 M
D

0.
37

C
/N

 
|

62
.8

7 
40

.9
0

8.
25

10
.6

7
5.

00
3.

50
2.

00
1.

67
1.

67

61
.9

4
32

.6
3

22
.0

0
17

33
3.

50 M
D

1.
33

2.
25

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

59
.9

9
52

.5
7

52
.4

4
60

.7
0

14
.1

0
17

.2
0

8.
25

N
/A

11
.6

7

O
rg

an
ic

 
g 

C
on

-2 0.
01

6 
0.

03
7

0.
02

6
0.

04
4

0.
10

0
0.

01
5

0.
01

5
0.

01
0

0.
01

4

0.
01

3
0.

09
4

0.
02

6
0.

06
6

0.
02

2
M

D
0.

01
4

0.
05

5

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

0.
02

5
0.

03
4

0.
29

2
0.

31
3

0.
08

2
0.

17
7

0.
07

7
M

D
0.

05
4

T
ot

al
 

g
N

 c
m

-2 0.
00

0 
0.

00
1

0.
03

2
0.

03
0

0.
21

0
0.

00
5

0.
00

5
0.

00
6

0.
00

8

0.
00

0
0.

00
3

0.
01

1
0.

00
5

0.
00

6
M

D
0.

01
1

0.
04

0

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

0.
00

0
0.

00
1

0.
00

5
0.

00
4

0.
01

6
0.

00
9

0.
00

8
M

D
0.

00

%
C

 v
al

ue
s 

in
 n

or
m

al
 ty

pe
 w

er
e 

pe
rf

or
m

ed
 o

n 
a 

C
ar

lo
 E

rb
a 

C
:H

:N
 a

na
ly

ze
r

%
 C

 v
al

ue
s 

in
 It

al
ic

 ty
pe

 w
er

e p
er

fo
rm

ed
 c

ou
lo

m
et

ri
ca

lly
 (s

ee
 te

xt
 fo

r 
de

sc
ri

pt
io

n)



RADIOCARBON MEASUREMENTS

FORM AT OF DATA:

SAMPLE* ,DEL14C MATERIAL DATED, DEL14C MATERIAL DATED, 
DEL14C MATERIAL DATED

GfflamRoad#l(GRl)

GR1.02 Litter 156 j.p.needles 139.4 decid. leaves 243.6 sticks
GR1.2LFH NA NA 118.3 roots -39.1 charcoal
GR1.11 NA NA NA NA NA NA
GR1.20 NA NA NA NA NA NA
GR1.40 NA NA NA NA NA NA
GR1.60 NA NA NA NA NA NA
GR1.80 NA NA NA NA NA NA
GR1.100 NA NA NA NA NA NA

GillamRoad#2 (GR2)

GR2.Litter 119.5 living moss 150 dead moss 201.4 needles
GR2.BD.6 176.7 moss NA NA 253.9 needles
GR2.BD.11 160.7 moss 161.7 dead leaves 260.6 needles
GR2.BD.13 0 NA NA NA NA NA
GR2.21 NA NA NA NA
GR2.45 NA NA NA NA
GR2.60 NA NA NA NA
GR2.80 NA NA NA NA
GR2.100 NA NA NA NA

GillamRoad#3(GR3)

GR3.2 NA NA NA NA
GR3.4 120 sphag NA NA
GR3.6 107.5 sphag NA NA
GR3.8 NA NA NA NA
GR3.10 234.5 sphag NA NA
GR3.12 249.9 sphag NA NA
GR3.14 286.2 sphag NA NA
GR3.16 NA NA NA NA
GR3.18 361.8 sphag NA NA
GR3.20 368.1 sphag NA NA



GR3.40.22
GR3.40.24
GR3.40.26
GR3.40.28
GR3.40.30
GR3.40.32
GR3.40.34
GR3.40.36
GR3.40.38
GR3.42 -228
GR3.58 -253
GR3.69 -452
GR3.BD.80

317.1 sphag NA 
132.1 sphag NA 
22.1 sphag NA 
36.06 sphag NA 
41.1 sphag NA
-8.65 bulk organic
-44.9 bulk organic
-103 bulk organic
-161 bulk organic 
bulk organic NA 
bulk organic N A 
bulk organic NA
-877 bulk organic

NA
NA
NA
NA
NA
NA NA 
NA NA 
NA NA 
NA NA
NA
NA
NA
NA NA

GiUamRoad#4(GR4)

GR4.2 141.9 
GR4.4 175.4 
GR4.6 247.2 
GR4.8 354.8 
GR4.10 675.2 
GR4.12 350.9 
GR4.14 MD 
GR4.16 30.4 
GR4.18 10.1 
GR4.20 13.7 
GR4.22 -1.5 
GR4.24 -6.5 
GR4.26 35.6 
GR4.BD.34 
GR4.BD.38 
GR4.60 -238 
GR4.BD.81

Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 

Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
Sphagnum NA 
12.1 bulk organics
-19.2 bulk organics 
bulk organics NA
-284 bulk organics

NA 
NA 
NA 
NA
NA
NA
NA 

NA 
NA 
NA 
NA 
NA 
NA

NA NA 
NA NA 
NA 
NA NA

Gillam Road # 5 (GR5)
GRS.Litter 187 needles 150 decid. leaves 

237.6 needles 187.9 dead, leaves
NA NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

GR5.BD.100 NA NA NA NA

GR5.BD.7
GR5.BD.11
GR5.16 NA
GR5.33
GR5.53
GR5.66
GR5.88

NA 
NA
NA 
NA



Footprint fire # 1 (FF1)
FFl.Litter NA NA NA NA
FF1.BD.5 NA NA NA NA
FF1.20 NA NA NA NA
FF1.37 NA NA NA NA
FF1.60 NA NA NA NA
FF1.70 NA NA "NA NA

SCAB RIVERtfl (SOABl)
SOAB1.LFH NA NA NA NA
SOAB1.10
SOAB1.20
SOAB1.33
SOAB1.50
SOAB1.85

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

SOAB1.100 NA NA NA NA 

Young Jack Pine #1 (YJPl)

YJPl.Litter 173.7 bulk NA NA
YJP1.BD.4 8.1 bulk NA NA
YJP1.8 7.4 bulk NA NA
YJP1.1729.2 bulk NA NA
YJP1.36-37.5 bulk NA NA
YJP1.53 NA NA NA NA
YJP1.65 NA NA NA NA
YJP1.80 NA NA NA NA
YJP1.100 NA NA NA NA

Old Jack Pine l(OJPl)

OJPl.Litter NA NA NA NA
OJP1.BD.3 247 bulk NA NA
OJP1.BD.20 8.04 bulk NA NA
OJP1.BD.32 63.59 bulk NA NA
OJP1.52 21.84 bulk NA NA
OJP1.60-149 bulk NA NA
OJP1.80-211 bulk NA NA 
OJP1.100 -413 bulk NA NA


