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ABSTRACT

Fuelwood biomass production was determined for three
coppice origin, even-aged, mixed-hardwood stands growing on
moderately well-drained sites in Washington County, Rhode
Island. A total of 93 trees including mixed-oaks and red
maple, ranging from 7.6 to 30.5 cm in diameter were des-
tructively sampled.

Sample trees were felled, sectioned and separated into
two components: stemwood and branchwood. Total green weight
by component was recorded for each tree in the field. Com-
ponents were subsampled to permit oven-dry weight and
specific gravity determinations. Although no relationship
was found between specific gravity and rate of diameter
growth, specific gravities for black ocak species were found
significantly different from white oak and red maple.

Values based upon component subsamples were used to
project fuelwood production per unit area on a weight and
volume basis. Average cordwood production for the study
sites was approximately 73 cords per hectare (30 cords per
acre), while mean annual increment was 1.6 cords per hectare
(.65 cords per acre). Fuelwood estimates closely paralleled
those of previous studies conducted for Appalachian hard-
woods in southern New England.

Increased fuelwood utilization has created a demand for
methods to guickly estimate tree and stand biomass. This

Paper presents equations and tables to estimate green and
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chemical properties were measured in the laboratory.
Properties measured were: bulk density, particle size,
organic carbon content, percent moisture at field
capacity, percent moisture at wilting point, pH, cation
exchange capacity, exchangeable acidity and percent base

saturation.

Soil profiles were described for each stand from soil
pits dug near the center of study plots.l Soil samples
were obtained from each horizon for textural and chemical
analyses. Core samples were taken within plot boundaries

to confirm soil profiles as typical for each area.

Bulk density was determined using two techniques. The
core sampling method was used where the percentage of
sand was high, and for soils with relatively high silt
and clay contents, clods were extracted and coated with
paraffin to evaluate bulk densities. Soil cores were
obtained using a core sampler consisting of a cylin-

drical sleeve with two 2.5 cm removable sample cylinders.

Textural class was determined through particle size
analysis using the pipette method to separate soil

fractions.

lComplete profile descriptions are given in Appendix A.
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Tree specific gravities varied within and between
species, but averages for species for the study
areas were similar (see Table 3). A 3tudent "t"
test of mean specific gravities based upon pooled
data from all study areas revealed that average
specific gravity for black oak of .63 was signifi-
cantly different from wnite oak (.61) at the .05
level and from red maple (.55) at the .01 level.
Also, white oakx was found to differ significantly
from red maple at tae .05 level. Values for each

sample tree are contained in Appendix D.

Specific gravities for trees in the black oak group
fell within the range of values (.57-.65) given by
Forbes (1955) as normal for that group. White oak
specific gravities also fell within the accepted
rancge (.59-.68). However, specific gravities for
rea maple tended to exceed tne range of values
(.49-.54) considered normal for that species. In
fact, mean specific gravity for red maple on the
Great Swamp II study area (.59) fell outside the

normal range.

It is widely known that genetic variation causes
specific gravitv to vary within a species in a given
location. Also, Panshin and DeZeeuw (1970) indicate

that within tree variation is generally so great
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that for diffuse-porous hardwoods growing under
adverse conditions, narrow rings contained a greater
amount of porous tissue resulting in lower specific
gravity. An examination of specific gravities for
diffuse-porous red maples on the study sites showed

no relationship with growth rate.

Species Composition

Oaks clearly dominate stands on two of the study
areas; Great Swamp I and the Hazard Tract (see
Table 4). Wnite ocak and red maple contribute con-
siderably less to total stand basal areas than

trees of the black oak group on these study areas.

On Great Swamp II, red maple dominates stand com-
position. It comprises approximately 70 percent of
the basal area present based upon the two plots

sampled.

Tree Radial Growth

Radial growth rate curves for the study areas based
upon dominant and codominant trees show marked
differences between areas (see Figure 2). In the
35~year-old stand at the Hazard Tract, mean annuzl
radial increment averages 3.48 mm, and at the time
of sampling there was no indication of a leveling

off of radial growth. Radial growth rates for Great



TABLE 4. Species Composition of Stands on the Study Areas

[43

Black Oak Group White Oak Red Maple
Relative Relative Relative Relative RelatIve Relative
Stand Density Basal Area Density Basal Area Density Basal Area
—————————————— per cent - - - - - - - - - - = - - - - - - -
Great Swamp I
Plot 1 39 67 61 33 - -
Plot 2 85 92 11 7 4 1
Great Swamp IT
Plot 1 15 8 15 15 70 77
Plot 2 - - 36 35 64 65
Hazard Tract
Plot 1 52 63 22 15 26 22
Plot 2 54 67 11 5 35 28
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Figure 2. Growth Rate Curves for the Study Areas. TFron
Left to Rignt: (1) Hazard Tract; (2) Great

Swamp I; (3) Great Swamp II.
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Swamp I paralleled those of the Hazard Tract stand
for the first 20 years, but slowed noticeably there-
after followed by a leveling off of growtih at about
50 years. As a result, radial increment for trees
on Great Swamp I averaged 2.63 mm per year, con-
siderably less than the Hazard Tract stand. On
Great Swamp II, the growth rate curve began to taper
off at 50 years, as did Great Swamp I, but rate of
growth was less. Mean radial increment for trees

on Great Swarmp II was 2.15 mm per year: lowest of

the three study areas.

According to Schnur (1937), culmination of growth
in total cubic volume occurs at about 50 years for
Appalachian hardwoods on all sites. This agrees
with data obtained in this study. Radial growth in
the iazard Tract stand will probably taper off as
average stand age approaches 50, but total radial
growth and wood production will have far exceeded

that in the Great Swamp stands.

Site Index

Site index for oaks (heicght in feet attained by

average dominant and codominant trees in 50 years)
was determined for each plot and study area based
upon curves developed by Schnur (1337). The best

site index (60) was computed for the Hazard Tract
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stand while site indices for Great Swamp I and

Great Swamp II were 45 and 40, respectively.

B. Site Productivity

1l. Fuelwood Production

Dry-weight yields and cordwood production values

for individual stands are given in Table 5.

Except for plot 1 in the Great Swamp II stand, dry-
welgnt and cordwood yields are similar for all
plots. However, mean annual cordwood increment
differs. Mean annual increment (MAI) of cordwood
for the Hazard Tract stand is 2.3 cords per hectare
(.94 cords per acre), making it the most productive
stand studied. Cordwood increment for Great Swamp I
is only 1.74 cords per hectare (.70 cords per acre)
per year which probably reflects the greater average
age of the stand. Although averace stand age of
Great Swamp IT is similar to Great Swamp I, annual
cordwood increment is only 1.33 cords (.54 cords),
reflecting the comparitively low yield from plot 1
in the Great Swamp II stand. Thus, Great Swamp II

is the least productive of the three study areas.

Despite differences in production rates, data from
the three stands were pooled to obtain an estimate

of fuelwood production for moderately well-drained
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Table 5. Dry-Weight Yields and Cordwood Production for
Stands on the Study Areas
Mean Annual
Stand Yield 1 Increment
Dry-weight Cords Cords
per per per per
kg/hectare hectare acre hectare acre

Great Swamp 1

Plot 1 114000 84.7 34.3 1.75 .71

Plot 2 117825 87.7 35.5 1.73 .70

Stand

Average 117150 86.2 34.9 1.74 .70
Great Swamp II

Plot 1 78725 58.5 23.7 1.11 .45

Plot 2 108650 80.8 32.7 1.56 .63

Stand

Average 93675 69.6 28.2 1.33 .54
Hazard Tract

Plot 1 121675 90.4 36.6 2.54 1.03

Plot 2 98450 73.1 29.6 2.07 .84

Stand

Average 110050 81.7 33.1 2.30 .94

1

Plot values projected to unit area values based upon one
cord equals 1660 kg (3656 1b)

at 20 percent moisture.
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Simple linear regression models combining data
from all study areas were developed for each
species using dbh to estimate oven-dry weight
{ODWT) of individual trees. Furnival (1961),
Cox (1961) and Young et al. (1964) suggest
using allometric regression equations to in-
crease the coefficient of determination, R2,
and reduce heterogeneous variance. Therefore,
diameters and oven-dry weights were trans-
formed to natural logs to develop allometric

regression equations. Eguations and coeffi-

cients of determination (R2) are as follows:

(1) Black Oak In(ODWNT) =

~.34052 + 2.65803Ln(DBH) R? = .96
(2) White Oak In(ODWT) =

~-.82061 + 2.84694Ln(DBH) R2 = .93
(3) Red Maple Ln(ODWT) =

.10594 + 2.33968ILn(DBH) R2 = ,96

Linear regressions for species were tested for
differences in slope and level according to
Freese (1967). Differences were found to be
not significant, and data were combined to pro-
duce a single regression applicable to all

species.
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In a similar manner, regression models were
developed for each study area using dbh to
estimate oven-dry weight of individual trees.
Regression lines were tested for differences
in slope and level: differences were not signi-
ficant. As a result, data from each study
area, including all species, were pooled to
develop a single regression to estimate oven-
dry weight as a function of dbh. 1In a similar
fashion, an allometric eguation was developed
to predict green weight (GWT) of individual

trees. The resulting eguations are as follows:

Il

(4) In (ODWT) ~.39986 + 2.65919Ln (DBH)
RZ = .95

(5) In(GWT)

]
[
I
~J
[
S
+

2.66262Ln (DBH)

RZ = ,94

Total tree height did not prove significant
when included in a multiple regression model
with dbh. Crow (1971) and Wiant et al. (1977)
also found this to be true in theilr studies
and attributed the uniform vertical extension
of tree stands, regardless of crown class, as
being responsible for the lack of significance.
Schlaegel (1975), however, developed regres-

sion models that successfully incorporated tree
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approximately 73 cords per hectare (30 cords
per acre). However, mean annual cordwood
increment differs for each stand ranging from
1.3 cords to 2.3 cords per nectare (.54 cords
to .94 cords per acre). Cordwood production
values for the stands studied were compared
to yield tables for fully-stocked, even-aaged,
second-growth, Appalachian hardwood stands

developedé by Schnur (1937) (see Table 10).

Schnur's yield tables are based on site index
and on yields of material greater than 10.1 cm
(4 inches) dob. For purposes of comparison,
stand yields were compared with Schnur's yields
for sites with similar site indices. In addi-
tion, since cordwood yields for the study
stands were based upon yields for stems greater
than 2.5 cm dob, it was necessary to adjust
values to include only material greater than
10.1 cm dob. Recorded data from sample trees
indicated that an average of 11.5 percent of
the biomass of sample trees was accounted for
by material from 2.5 cm to 5.1 cm in diameter.
Thus, it was estimated that about 34.5 percent
of total tree weignt would be included in the
diameter range from 2.5 c¢cm to 10.1 cm. Stand

cordwood yields were reduced by this amount.
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Stand yields were further adjusted by subtract-

ing weights of all stems less than 12.7 cm dbh.

Table 10 shows that adjusted production yields
are similar to values given by Schnur for sites
with similar site indices. Adjusted yields
exceed Schnur's values by an average 10.6 cords
per hectare (4.3 cords per acre), but some of
the difference may be related to assumptions
made in adjusting values to permit direct

comparison with Schnur's values.

Data from this study indicate that cordwood
production yields may increase by approximately
36 percent when including stems from 6.6 to

12.7 cm (2.6 to 5.0 in) dbh and branchwood
material from 2.5 to 10.1 cm (1 to 4.0 in). As
a result, fuelwood management plans should allow
for harvesting smaller diameter branchwood in

order to increase cordwood yields by one-third.

Production values for the study areas also
closely parallel those given by Morrow and Gage
(1977) for typical, unmanaged, Northeastern
hardwood stands. Based on stem material not
less than 7.6 cm in diameter, they estimated

stands to contain between 49.4 and 98.8 cords
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Site Characteristics

Location: South Kingstown, Rhode Island; Hazard Tract,
plot 1

Parent Material: Glacial outwash

Topography: Gently sloping

Slope and Aspect: 2 percent; northwest

Elevation: 12 meters

Drainage and Permeability: Moderately well-drained;
moderate

Available Water Holding Capacity: High

Ground Water: 96 cm when described

Vegetation: Mixed-oak and maple forest/medium shrub layer

Root Distribution: Many roots to C horizon

Erosion: Slight

Stoniness: Very stony

Date: May 3, 1978

Described by: Jeffrey A. Bridge and William R. Wright












LABORATORY ANALYSIS FOR SOILS OF GREAT SWAMP I

Soil Separates in percent Moisture Retention Organic pH Bulk
Coarse Textural (in percent) Carbon 1:1 Density
Plot 1 Horizon Sand Silt Clay Frag. Class(lab) 1/3 ATM. 15 ATM (percent) H50 (g/cc)
Birchwood
loamy sand Ap 76.6 18.6 4.6 .7 1s 13.8 4.0 1.41 4.75 1.28
B21 78.4 19.6 2.0 .9 1s 12.2 3.5 .33 4,80 1.39
B22 87.9 11.3 .8 .4 s 7.6 1.7 .24 4,80 1.45
B3g 92.2 7.4 .4 .6 S 5.2 1.3 .11 4.83 1.60
Cx 92.8 7.1 .1 23.5 gs 4.3 1.0 - 4,85 1.82
Plot 2
Birchwood
loamy sand Ap 80.3 16.2 3.5 .9 1s 10.5 4.1 1.4° 4.68 1.32
B21 83.6 15.4 1.0 .2 1s 8.5 2.5 .33 4.71 1.42
B22 91.2 8.4 .4 .6 s 5.7 2.0 .29 4.78 1.50
B3 86.7 13.0 .3 8 s 5.9 1.9 .13 4,80 1.62
Cx 82.7 17.0 .3 20.4 1s 4.6 1.1 - 4,95 1.85

l1s-loamy sand; s-sand; gs-gravelly sand.

16



LABORATORY ANALYSIS FOR SOILS OF GREAT SWAMP II

Soil Separates in percent Moisture Retention Organic pH Bulk
Coarse  Textural (in percent) Carban 1:1 Density
Plot 1 Horizon Sand Silt Clay  Frag. Class(lab)l 1/3 ATM. 15 ATM (percent) H,0 (g/cc)
Woodbridge
sandy loam  Ap 48.6 43.6 7.8 2.3 1 28.4 14.9 4.62 4.40 1.02
B21 33.5 44.1 2.4 6.3 sl 19.5 9.2 .80 4,51 1.41
B22 61.1 37.6 1.3 3.5 sl 13.8 4.7 .37 4.54 1.54
B3g 63.1 35.7 1.2 3.8 sl 11.7 4.2 .31 4.58 1.57
Clg 29.4 69.5 1.1 1.1 sil 16.6 4.8 .13 4.71 1.64
IICx 73.5 25.3 1.2 15.0 ls 8.5 2.1 - 4.76 1.85
Plot 2
Sutton
sandy loam Ap 51.5 38.7 9.8 3.1 1 32.5 21.3 5.16 4.35 1.09
B21 56.1 41.8 2.1 9.4 sl 21.7 12.6 .90 4.55 1.42
B22 58.2 40.9 .9 7.1 sl 13.7 5.7 .29 4.58 1.44
B3 60.0 34.8 5.2 6.1 sl 13.1 4.5 .27 4.65 1.48
Clg 25.1 73.0 1.9 .8 sil 19.6 5.4 .13 4,71 1.50
IICx 77.7 20.6 1.7 21.8 1s 7.4 1.9 - 4.93 1.78
1

1-loam; sl-sandy loam; sil-silt loam; ls-loamy sand.

6









NUTRIENT ANALYSIS FOR SCIO SILT LOAMl

Extractable Cations Exchangeable Total Cation Base

Ca Mg K Na Acidity Exchange Capacity Saturation Free Iron

Horizon (meq/100qg) (meq/1009g) (meq/1009) (percent) (percent)
Ap .1 .4 3 .1 36.83 37.73 2.4 .75
B21 T2 .1 .1 .1 22.37 22.72 1.5 .64
B22 T T 1.1 13.46 13.76 2.2 .46
B23 T T .11 10.30 10.60 2.8 .27
B3g T T 1.1 7.72 8.02 3.7 .25
Clg T T 10001 6.14 6.44 4.7 .10
II1C2 T T B R | 3.96 4.26 7.0 .15

1 Hazard Tract Study Area, Plot 1

Trace

S6
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APPENDIX D



SAMPLE TREE DATA FOR GREAT SWAMP I, PLOT 1

Sample D.B.H. Height Age Crown Fresh Oven-dry Moisture Specific
Tree Species (cm) (m) (yrs) Class Weight (kg) Weight (kg) Content (%) Gravity(g/cc)
1 Wo 8.64 7.62 41 oT 23.6 14.0 67 -
2 WO 8.64 5.79 25 oT 14.5 8.9 62 -
3 WO 9.14 9.14 38 oT 34.0 20.9 62 -—
4 Wwo 10.67 12.80 40 oT 52.6 31.9 65 .56
5 Wo 12.70 10.36 45 oT 66.2 40.4 64 -
6 WO 13.21 12.50 47 INT 85.8 52.7 62 .61
7 BO 15.75 14.93 49 CD 150.4 89.5 69 -
8 Wo 16.26 13.41 50 CD 165.4 100.7 63 --
9 WO 18.54 14.93 58 CD 255.2 156.5 62 .58
10 BO 19.05 14.63 55 CD 251.7 146.4 74 --
11 BO 19.81 16.15 57 D 298.1 175.3 72 --
12 BO 21.34 15.24 50 CD 380.7 221.2 75 .63
13 BO 22.35 15.24 55 CD 399.2 231.9 74 --
14 BO 24.13 16.46 53 D 442 .8 255.4 76 .62
15 BO 24.89 15.85 57 D 553.0 320.9 77 --
16 BO 25.40 16.76 57 D 596.3 359.2 68 .65
1

Weighted average for entire tree on dry weight basis.
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SAMPLE TREE DATA FOR GREAT SWAMP I, PLOT 2

Sample D.B.H. Height Age Crown Fresh Oven-dry Moisture Specific
Tree Species (cm) (m) (yrs) Class Weight (kqg) Weight (kqg) Content (%) 1 Gravity(g/cc)

1 RO 7.62 7.62 48 OoT 19.9 11.9 68 -

2 T 8.13 7.01 28 oT 18.9 9.9 84 .50

3 RO 10.16 3.66 53 oT 21.0 11.8 79 .61

4 WO 11.94 4,57 47 OoT 26.5 16.2 63 .62

5 RO 12.19 9.14 51 oT 79.4 43,2 87 -

6 BO 14.73 10.97 53 INT 139.3 83.0 70 .65

7 BO 16.51 12.80 54 CD 171.0 100.2 75 -=

8 BO 18.03 14.02 54 CD 234.5 134.1 77 -

9 BO 19.05 15.24 54 CD 264.7 159.7 69 -
10 BO 20.32 14.02 52 D 298.4 176.3 70 --
11 BO 21.34 11.28 52 CD 262.3 154.7 70 --
12 BO 22.61 16.15 58 CD 324.8 192.0 70 --=
13 BO 22.86 15.24 56 CDh 432.1 252.0 73 --
14 WO 24.89 11.89 52 D 490.9 281.7 75 .61
15 BO 26,67 16.46 54 D 556.2 331.7 69 --

1 Weighted average for entire tree on dry weight basis.
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SAMPLE TREE DATA FOR GREAT SWAMP II, PLOT 1

Sample D.B.H. Height Age Crown Fresh Oven-dry Moisture Specific
Tree Species {cm) (m) (yrs) Class Weight (kqg) Weight (kqg) Content (%) Gravity(g/cc)
1 BO 7.37 7.01 23 oT 21.2 11.8 76 .68
2 BO 8.38 8.23 23 oT 31.6 19.1 65 .64
3 RM 10.67 9.14 31 INT 55.9 33.7 65 -—
4 RM 11.18 10.36 37 INT 48.9 31.0 55 -
5 BO 13.46 9.45 53 INT 101.3 55.8 84 .61
6 RM 13.97 10.97 56 oT 67.3 41.3 63 -
7 BO 15.24 10.06 52 INT 110.2 64.1 74 .67
8 RM 15.24 10.97 63 INT 116.5 71.0 63 -
9 RM 15.49 10.36 59 CD 97.4 61.8 57 -
10 RM 16.76 11.74 63 CD 140.8 87.2 61 -
11 WO 19.05 11.58 62 Cb 206.4 124.3 68 -
12 WO 20.32 12.50 61 D 300.4 181.2 65 .66
13 WO 20.57 13.41 57 D 313.3 188.2 67 .61
14 RM 22.86 15.24 70 D 315.4 195.6 60 .63
15 RM 25.91 15.85 73 D 375.1 235.8 58 -

Weighted average for entire tree on dry weight basis.
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SAMPLE TREE DATA FOR GREAT SWAMP II,

PLOT 2

Sample D.B.H. Height Age Crown Fresh Oven—-dry Moisture Specific
Tree Species (cm) (m) (yrs) Class Weight (kqg) Weight (kg) Content (%) Gravity (g/cc)
1 WO 8.38 9.14 29 oT 22.9 14.7 70 -
2 RM 8.64 11.28 37 INT 38.5 23.8 ol .57
3 RM 10.92 12.19 33 INT 68.1 41.9 60 -
4 RM 11.43 13.11 53 INT 66.1 39.1 69 .60
5 WO 12.70 12.50 48 CD 78.5 45.5 71 .64
6 RM 12.95 12.19 57 INT 78.6 47.6 65 -
7 RM 15.24 10.06 48 INT 122.8 74.2 64 -
8 WO 15.75 11.89 60 INT 80.5 48.3 66 .58
9 WO 18.29 14,63 56 CD 274.1 168.4 61 -
10 WO 19.05 13,11 58 CD 241.5 148.0 66 -
11 WO 19.56 14.93 57 D 235.6 142.7 65 --
12 RM 20.57 16.15 52 CD 280.2 177.8 57 -
13 WO 22,86 14.93 57 D 348.3 202.7 72 -
14 S 24.13 15.55 58 D 376.7 209.4 82 .48
15 RM 25.15 18.90 61 D 454.7 279.2 61l .57
16 WO 25.91 15.85 6l D 530.8 323.5 64 -

Weighted average for entire tree on dry weight basis.

00T



SAMPLE TREE DATA FOR HAZARD TRACT, PLOT 1

Sample D.B.H. Height Age Crown Fresh Oven-dry Moisture Specific
Tree Species (cm) (m) (yrs) Class Weight (kg) Weight (kg) Content (%) Gravity(g/cc)
1 RM 8.64 11.28 27 INT 32.1 21.4 46 .54
2 BO 8.64 10.36 29 INT 33.9 21.5 57 .64
3 BO 10.41 12.19 32 INT 67.8 41.5 60 --
4 RM 10.92 13.11 37 CD 67.6 43.5 53 .56
5 BO 11.68 12.19 36 INT 73.3 45.4 62 --
6 RO 12.70 14.02 37 CD 129.0 78.0 67 .61
7 SO 16.00 15.55 35 CD 212.8 118.3 82 .62
8 RM 16.26 14.63 34 oT 139.1 88.8 57 -
9 S0 18.03 15.55 41 D 211.9 119.3 80 -
10 SO 18.29 16.15 36 CD 228.9 127.1 82 -
11 SO 18.54 16.46 34 D 288,2 167.4 75 -
12 SO 21.34 16.15 37 D 384.3 225.6 73 -
13 RO 21.59 15.85 36 CD 360.4 213.2 70 -
14 BO 22.35 17.98 39 D 399.6 221.1 87 .63
15 BO 22.86 17.37 43 D 430.9 245.7 79 -

Weighted average for entire tree on dry weight basis.
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SAMPLE TREE DATA FOR HAZARD TRACT, PLOT 2

Sample D.B.H. Height Age Crown Fresh Oven-dry Moisture Specific
Tree Species (cm) (m) (yrs) Class  Weight (kg) Weight (kg) Content (%) Gravity(g/cc)
1 RM 8.13 11.58 33 oT 29.8 18.0 64 .50
2 SO 8.89 10.67 35 oT 36.4 20.7 79 -
3 WO 8.66 10.67 37 INT 36.3 21.9 68 .62
4 RM 9.91 12.19 34 INT 46.4 29.1 59 -
5 SO 10.41 11.89 32 INT 45.2 25.5 78 .63
6 RM 11.43 10.67 34 INT 59.6 35.3 67 --
7 BO 13.21 14.33 36 INT 119.6 68.2 76 -
8 SO 13.46 14.63 36 INT 99.1 56.8 75 -—
9 SO 14.73 14.33 33 INT 150.5 87.9 73 --
10 S0 14.99 14,93 33 CD 157.0 88.4 79 --
11 SO 17.78 15.85 40 D 254.1 147.3 75 .63
12 SO 18.54 15.55 32 CD 280.9 164.8 73 -
13 SO 20.32 1l6.46 34 D 345.1 190.8 85 -~
14 RM 20.32 13.41 42 CD 196.0 120.2 60 .53
15 <{o] 25.40 15.55 37 D 617.8 360.0 74 -
16 S0 27.43 16.76 39 D 612.8 351.2 78 -
1

Weighted average for entire tree on dry weight basis.
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