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1 - INTRCDUCTION

One means of assessing a potential impact of the proposed Susitna
Hydroelectric Project on wildlife 1is to dinventory available winter

browse for moose (Alces alces gigas) in the vicinity of the impoundment

zones. A preliminary study was performed during 1983 to investigate
efficient methods of sampling browse in this area. The primary
objective of this study was to Took at‘techniques while a secondary
objective was to look at sample allocation for sampling units among
sites, vegetation types, and geographical areas (impoundment versus
non-impoundment).

Previous studies by Steigers et al. (1983) and the Cooperative
River Basin Study of the United States Forest Service and the Soil
Conservation Service could be used to provide additional information on
the sample allocation problem, although the Tatter data are not included
in this report. Steigers et al. (1983) conducted a browse inventory of
the middle Susitna River basin during July and August 1982 using 47
sites. Measurements included canopy cover, stem density, twig counts,
average dpb, and current annual growth in l—m2 quadrants. The
Cooperative River Basin Study covers many of the drainages of the
Susitna River from Cook Inlet to the glaciers 1in the Alaska range.
Approximately 85 locations were sampled in the middle and upper Susitna
basins for timber inventory, ground cover, productivity, stem density,
soils, and wildlife habitat information. Two basic approaches were
taken to estimate browse/unit area: (1) density times weight per
individual and (2) clipped plots. Plots were assumed to be the best
technique for sampling density of several species as based on Oldemeyer
and Regelin (1980). The sample allocation problem was addressed only

for sites and vegetation types, not for geographical areas.
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1.1 - Abridged Literature Review

Many studies have been performed to assess efficient methods of
sampling browse or other components of woody species. This literature
may represent a biased sample of all such studies because most
researchers report positive findings. Many dimension analysis studies
regress total weight or total current growth against shrub measurements,
rather than using total twig weight (browge) as the dependent variable.

A few studies have investigated plot sizes for clipped plots.
Parker and Morton (1978) compared contiguous subplots 2x1 m to evaluate
plots of size 2 to 10 mz. They found 6 m2 was the best plot size but
predicted that over 2C0 plots may be required to adequately sample moose
forage within 20% of the mean 95% of the time across all sites. Twig
counts were used for déciduous shrubs, and height times basal diameter
was used for balsam fir. Logarithmic transforms of both dependent and
independent variables were used for twigs while untransformed data were
used for the balsam fir data (r2=0.93). Overall dimensions rather than
the twig count method were used for balsam fir because of the number of
twigs to count.

Barrett and Guthrie (1969) counted browse tips and clipped browse
in 484 1-milacre plots on a 0.484-acre area in a 40- to 60-year old
mixed oak-pine stand in Virginia. Browse was the current annual
terminal growth of all woody species from the ground to 5 ft (1.5 m),
Optimum plot size increased with increased hypothetical Tlocation time
wifh a two-member crew with plot sizes of 1, 2, 4, and 9 milacres.
Simple random sampling was superior to double sampling. A one-man crew
was superior to a two-man crew for l-milacre plots.

Bobek and Dzieciolowski (1972) (cited) studied browse by plot

harvest technique 1in several deciduous forest types. Plots 21 mz in
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size appeared most useful. The effect of site was demonstrated by the
variability 1in sample size requirements for adequate sampling i.e. 5
plots in plantations, 9 in thickets, 14 in timber stands, and 19 in
pole-sized stands.

Shafer (1963) used the twig count method of measuring deer browse
while Telfer (1969) used twig weight-djameter relations to estimate
browse. Many other studies have used similar techniques, however Bobek
and Bergstrom (1978) found that twig couﬁt methods did not work well
when browse was dense as in thickets. Similarly Parker and Morton
(1978) used twig counts on deciducus shrubs but used dimension analysis
on balsam fir because of the number of twigs. Twig counts used by
Steigers et al. (1983) in 1982 were time consuming and were not
considered for this study.

Many studies have successfully used shrub dimensions to estimate
various components of shrub biomass, including browse. Bobek and
Bergstrom (1978) measured height and stem diameter at 5 to 10 cm heights
above the ground for pine, spruce, and birch on a young forest
plantation in central Sweden. They obtained r2 values in the range of
0.96 to 0.98. Parker and Morton (1978) obtained an r° of 0.93 relating
oven dried twig weight to height times diameter for balsam fir 1in
northcentral Newfoundland. Whisenant and Burzloff (1978) obtained r2 =
(.87 for green wéight of mesquite versus the stem area at 60 cm above
the ground. The weight of individual trees was not correlated with the
density. Ohmann et al. (1976) used stem diameters as the best predictor

of weight using both Tinear and allometric forms of the equation. Their

)
[

r- values were 1in the 0.11 to 0.60 range. Actual diameters produced
better results than diameter classes. Height was only measured in 15-cm

increments which may have accounted for its Tow correlations.
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Uresk et al. {1977) found volume and area best to predict Tive wood
weights of 20 big sagebrush plants (r2=0.80). Peek (1970) used volume
and area as the best predictors also. Ludwig et al. {1975) used area

2

and volume to obtain high r" {0.99) values for 10 shrubs of each

species. Bentley et al. (1970) used crown volume classes to decompose
the variability and obtain r2 values ranging from 0.93 to 0.96. Many of
these studies used logarithmic transformations to stabilize the
variances.

Chew and Chew (1965) selected shrubs that were symmetrically shaped
while Peek (1970) also commented on the advantages of a symmetrical
canopy. Other studies selected nonrandom shrubs across a range of size
classes. Observers may have had a conscious or unconscious tendency to
select well-formed individuals. This could result 1in )the high
correlations found. Also, many researchers do not report 10W r2 or all
the independent variables that might have been tried unsuccessfully.
This brief review is meant only to give a Tittle perspective and not to
be a complete synthesis of the literature on browse sampling.

We would 1like to thank Dr. Vayne L. Regelin of the Alaska
Department of Fish and Game {ADF&G) for his input in determining the
objectives and methods of this pilot study, and for his assistance in
collecting field data. James G. MacCracken and Patrick V. Maver
assisted in planning, collecting field data, and processing laboratory
samples. Suzanne Miller, ADF&G, provided statistical consultation.
Randal L. Fairbanks and Dr. Roseann Densmore assisted in the planning
and implementation of this study. Granville Couey organized logistical
support for field operations at Watana Base Camp. Niki T. Wood and

Kathleen Wells provided clerical services for preparation of this

manuscript.
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2 - STUDY AREA

The study area is Tlocated in the Susitna River Basin upstream of
Gold Creek (Fig. 1). It is bounded on the west by Devil Canyon and on
the east by the Maclaren River and extends approximately 16 km eon
either side of the Susitna River. Elevations range from about 333 m on
the river at Devil Canyon to 2085 m at the top of Mt. Watana. The river
elevation rises to approximately 800 m‘ at the confluence with the
Maclaren River,

Topography of the study area has been strongly influenced by past
glacial action and associated creek and river erosion. Generally, the
area is a broad U-shaped valley with a relatively narrow Y-shaped valley
occupied by the Susitna River. Upstream glaciers prbbab1y previously
extended into the area. Numerous creeks and rivers drain into the
Susitna River along its course in the middle Basin. The channel slopes
are very steep near Devil Canyon, rising approximately 333 m vertically
in about 1 km horizontal distance. The benches above the river channel
are approximately 666 - 833 m in elevation and make up a majority of the
study area. At the eastern end of the middle Basin, the river-channel
is relatively less steep and much wider.

Various plant communities are found in the middle Basin study area.
McKendrick et al. (1982) mapped 16 vegetation types in the middle
Susitna River Basin at Levels III or IV of Viereck and Dyrness ({1980).
The plant communities are strongly influenced by site topography, soils,
and moisture regimes. The steep, well drained river channel slopes are
dominated by forest communities such as fhe mixed birch-spruce foreét
and open coniferous forests on both sides of the river. The benches
above the river contain primarily shrub communites c¢cn the drier sites,

followed by white spruce {Picea glauca) forests on well-drained slopes,
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and black spruce (Picea mariana) forests on the wetter sites. Alpine

vegetation types exist at the highest elevations.

3 - METHODS
3.1 - Field

General areas representative of the vegetation types to be sampled
were selected from aircraft over-flights and prior familiarity with the
vegetation composition, Specific sites were selected based on
presence/absence of key plant species considered important as moose
browse. Six vegetation types visually classified to Level IV of Viereck
et al. (1982) were sampled from August 10-22, 1983. The 6 types were

woodland black (Picea mariana) - white spruce (Picea glauca), woodland

black spruce, open mixed white spruce-paper birch (Betula papyrifera),

open tall willow, open Tow dwarf birch (Betula glandulosa) - willow

(Salix spp.), and open low willow. Seven shrub species were

investigated: Alnus sinuata (sitka alder), Betula glandulosa, B.

papyrifera, Salix alaxensis (felt 1leaf willow), S. glauca (glaucous
willow), S. lanata (lanate willow), and S. pulchra (diamondleaf willow).

At each site, 2 parallel 50-m Tine transects were established from
a randomly chosen starting point. The transects were spaced
approximately 15 m apart and were located within the homogeneous area.

3.1.1 - Stem Density

Ten plots of each of 3 circular plot sizes were sampled with 15
plots located along each transect. The 3 plot sizes used were : 1 m2
with 56 cm radius, 4 m2 with 113 cm radius, and 10 m2 with 178 c¢m
radius. Plot sizes were randomly drawn from the pool of 30 total plots,
without replacement, and then randomly assigned to the 15 points along

each transect. Plots were spaced far enough apart to prevent overlap.

Circular plots were delineated by rotating a rope nmarked at the
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appropriate radius around a metal rod inserted into the ground at each
point along the transect measured using a 50-m tape.

A1l stems of the selected shrub species rooted within the plot were
counted. Only stems that exceeded a height of 40 cm were counted for

Betula glandulosa. A stem was defined as a lone branch protruding from

ground Tevel. A single observer counteq stems in the 1-m2 and 4-m2
plots while a second researcher recorded data. Both observers counted
stems in the 10-m2 plot.

Stems of each shrub species 1in each plot were counted separately

and in the - following sequential order: Betula glandulosa, Salix

pulchra, S. glauca, S. lanata, S. alaxensis, Alnus sinuata, and Betula

papyrifera. Beginning and ending time to search the plot and count the
stems of each species was recorded in the field while elapsed times were
calculated Tater. The total time required to count stems for all
species was also calculated for each plot. The elapsed time required to
move to the next plot and set it up was calculated at 28 of 30 points;
move time was not recorded for the first plot of each transect. Rensity
of 'shrub stems was not counted at sites 1 and 2.

3.1.2 - Weight Per Individual

At 10-m intervals along each transect, the nearest stem of each
selected shrub species within approximately 5 m was selected for
measurement and harvest of current annual growth, For Betula
glandulosa, only stems that exceeded 40 cm in maximum vertical height
were selected for measurement. Stems were measured for basal stem
diameter at ground level in millimeters, maximum vertical height in
centimeters, maximum depth of the leaf canopy along the Tongitudinal
axis of the stem 1in centimeters, maximum horizontal length (1abe11éd

"width" in Polycorder and printouts) of the leaf canopy in centimeters,
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and maximum horizontal width (labelled "right angle" in Polycorder and
printouts) of the leaf canopy measured at right angle to the length in
centimeters.

Total weight of current annual growth of twigs and Teaves from
ground level to 250 cm in height was ocularly estimated in grams, or to
the nearest tenth gram for small values. Current annual growth twigs
and leaves were then clipped and bagged together by height categories.
Each stem was divided into the following 3 vertical height categories:
ground level - 40 cm, 41 - 80 cm, and 81 - 250 cm. Plant material
exceeding 250 cm in height was not measured. Total wet weights to the
nearest gram, or tenth of a gram for small values, were obtained from
each bagged sample the same day and recorded. Bagged samples were
partially dried in the field to prevent spoilage and later oven dried at
60 C for 48 hours. Dried samples were separated in the lahoratory into
leaf and twig components and then weighed to the nearest tenth of a
gram.

Beginning and ending times in seconds were recorded for measuring
basal diameter; measuring height, depth, length, and width of the Teaf
canopy as a single time unit; ocularly estimating total current annual
growth; and clipping and bagging current annual growth twigs and leaves.
Elapsed time was then calculated for each of these categories and
movement to the next consecutive point along the transect and/or search
for another shrub.

Measurements for biomass at sites 1 and 2 were identical to those
at the remaining sites with the following exceptions: maximum height
was measured along the longitudinal axis of the stem rather than
vertically; ocular estimates of the current annual growth of twiags and
leaves were made for each height category; and twigs and leaves were

clipped for each height category and weighed separately in the field.

i
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3.1.3 - Clipped Plots

Up to 10 1-m2 circular plots spaced 10 m apart along a Tine
transect were clipped for current annual growth of twigs and leaves at
each site. These plots were 1ocated-1ndependent1y of any other plots.
Current annual growth of shrubs within the vertical projection of the
plot boundary was clipped by species frqm ground level - 250 cm and
bagged. Total wet weights to the nearest gram, or tenth gram where
appropriate, were obtained for each bagged sample. Bagged samples were
partially dried in the field to prevent spoilage, and later dried at 60
C for 48 hours. Dried samples were separated in the laboratory into
leaf and twig components and then weighed to the nearest tenth of a
gram. |

The total elapsed time to clip all species in each plot and the
time required to move to the next'p10t were fecorded. Mo plots were
clipped at sites 1 and 2.

3.2 - Data Preparation and Analysis

3.2.1 - Stem Density and Plot Size

Files containing density of stems by species and plot size for each
site were first edited then concatenated into one file containing all
sites. Raw time data were then converted to elapsed time by subtracting
the times recorded that occurred prior to and after the stems were
counted for each species. The total time elapsed to count all stems
from all species was computed, as well as the time required to move
between plots. These move times were multiplied by a constant of 3 to
simulate the time required to sample 10 plots along 2 transects as if
only a single plot size had been used. Twenty-eight move timés were
recorded at each site; the first plot established on each transect did

not have an accompanying move time. These computations were included
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with the original density values in a reformatted file for use by
programs from statistical packages. This file was then checked for
errors, negative times, and missing data through several means: by
program control that flagged negative times, by reformatting the raw
data into labelled output, and by hand.

Density of stems were analyzed for mean, standard error, variance,
and estimated sample size to adequately gamp]e within 20% of the mean
with 80% confidence. Density of stems for all 3 plot sizes were
converted to a 10—m2 basis for purposes of comparison among plot sizes.
This area was selected to make the density values easier to discuss.
Statistics were calculated for individual shrub species and total stems
for all species in each plot with plots averaged for each site, and with
sites combined dinto Level IV vegetation types (Viereck et al. 1982).

Time in seconds to count stems was analyzed for mean, standard
error, variance, and estimated sample size to adequately determine the
time within 20% of the mean with 80% confidence for each species, move
time, and all species combined including move time. Elapsed time to
search the plot for each species was averaged regardless of the presence
or absence of the species in a given plot. Sites were combined into
Level IV vegetation types using a nested analysis of variance. These
mean squares can be used to calculate sample sizes although results may
be somewhat biased because sites were not randomly located.

Average time vrequired to count the stems of each species was
multiplied by the estimated number of plots required to adequately
sample the density of stems at each site to derive an estimate of the
time that would be required to sample that many plots. This calculation
was alsc performed between total time and the estimated adequate sample

size for all species combined. Analysis of variance using a repeated
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measures nested design across the 3 plot sizes was conducted to
determine if a statistical difference could be detected.

3.2.2 - Weight Per Individual

Raw field data from individual shrub measurements in each site were
first edited then concatenated into one file containing all sites. Dry
weights of field-collected plant samples were obtained in the laboratory
and entered into a data file. Field wet‘weights of plant samples were
edited and entered into a data file. These 3 files were then
reformatted and merged into a single file which also contained elapsed
times. The merged file was then checked for errors and for unpaired wet
and dry weight data under both program control and by hand. Dependent
variables of dry twig plus Teaf weight and dry twig weight were plotted
against individual shrub dimensions and ocular estimates. Appropriate
transformations of data were performed in cases where relationships were
non-linear. Stepwise regression analysis was used to determine which
individual shrub measurements, singly and in combination, were the best
estimators of current annual growth. More details on these methods are
included 1in Results because of the stepwise nature of the analysis.

3.2.3 - Clipped Plots

Dry weights of field-collected plant samples were obtained in the
laboratory and entered into a data file. Field wet weights of plant
samples were edited and entered into a data file. These 2 files were
reformatted and merged with the elapsed time to clip plots. Clipped
plot data were analyzed for means, standard errors, variance, and the
estimated number 6f clipped plots required to adequately sample the
current annual growth within 20% of the mean with 80% confidence. Al]
biomass values were multiplied by a constant of 10 to produce biomass

estimates on a 10-m° basis. Total time to clip each plot and move time
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between plots were also calculated. Total time was rultiplied by the
estimated sample size calculated for total biomass of all species to
estimate the time‘ required to adequately sample a site. Sites were
combined into Level IV vegetation types using nested analysis of
variance. These mean squares can then be used to calculate estimated
average number of plots within sites and number of sites within
vegetation types. Non random selection of sites, however, may 1imit the
usefulness of these estimates.
4 - RESULTS

Seventeen sites were sampled in the study area during August 1983.
The sites were visually classified and grouped into Level IV vegetation
types described by Viereck et al. (1982) (Table 1). The allocation of
effort to each vegetation type, expressed by the number of sites
sampled, was based on both the extent of the area in relation to the
study area as well as its importance to moose. Importance to moose was
assumed to be directly related to the abundance of willows. The
locations of the 17 sites are shown in Figure 2.

4.1 - Stem Density and Plot Size

)

The average number of stems counted for each species in 1-m2, 4-m“,
and 10-m2 plot sizes are shown in Appendix A. Stem densities were
averaged across all plots of each plot size within a site, and then
converted to a stems per 10-m2 basis for comparison among plot sizes.
This area was selected to make discussion and comparisons of the 3 plot
sizes easier. Standard errors (57), variances (52), number of plots
(N), and estimated samples size (NHAT) are also shown for each species
{Appendix A). Sample sizes were calculated for estimates of the
required number of plots to sample density of stems within 20% of the

mean with 80% confidence. The average number of stems for all shrub
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species combined in each plot was also calculated for each site and
vegetatioh type.

Stem densities were averaged across sites and cbmbined into Level
Iv vegeiation types for each plot size (Appendix A). In addition to the
same statistics calculated for individual sites, within site (WITHIN)
and between site (BMS) variances were calculated. The number of sites
required to adequately sample the density for each shrub species and for
the sum of all stems was also calculated (BNHAT). Caution should be
used when interpreting these values since the nonrandom location of
sites may affect these variances.

A summary of mean stem densities taken from Level IV vegetation
types for the 3 plot sizes in Appendix A is shown in Table 2. With a

few exceptions, stem density of dominant species numerically decreased

as the area of the plot increased, although this was not tested

statistically. Lower stem densities in the IO-m2 plot size may be due
in part to stems missed in counting. Care was necessary with the 1O-m2
plot size to insure that all stems were counted exactly once. Two
persons counting in the 10-m2 plot size facilitated this effort. Low
density species (e.g., 1-5 stems/10 mz) occasionally had Tower densities

in the smaller plot sizes. Examples of these were Betula glandulosa in

the open mixed spruce-paper birch vegetation type, Salix pulchra in the

woodland black-white spruce type, and Alnus sinuata in the open tall

willow type. Individual stems of the selected shrub species tended to
be clumped, probably belonging to one parent root system. Smaller plot
sizes such as the 1-m2 plot can be expected to more frequently miss Tow
density species, particularly if the actual scale of clumping of that

species is substantially larger than 1 m2. Higher variance can also be
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expected under these circumstances {Table 3). Variance decreased with
increasing plot size in most cases. But for some low density species
variance did not follow a trend with respect to plot size.

Stem density estimates from data collected in 1982 by Steigers et
al. (1983) for comparably classified Level IV vegetation types were
usually lower than estimates obtained from this stﬁdy, particularly for
abundant species (Table 2). Stem dens%ty estimates for 1982 were
obtained using a 4-m2 circular plot. Density differences were probahly
a result of selecting particular sites in 1983, rather than the random
site selection of 1982. Sites in 1982 were randomly selected from a
grid overlaying a vegetation map of the Susitna River Basin. Because
only certain vegetation types were to be sampled during 1983, sites were
selected for certain species composition in the specified vegetation
types.‘ Density westimates were probably biased because of this
selection. Between-site variances were large because sites were only
classified to Level IV of Viereck et al. (1982). These variances could
be reduced by further stratification based on slope, aspect, elevation,
or species composition (Level V).

Appendix B summarizes the number of seconds to count and record the
number of stems of each shrub species, the time required to move to and
establish a subsequent plot, and the total time to count all stems and
move to a new plot in 1-m2; 4—m2, and 1O-m2 plot sizes. FElapsed time
was averaged across sites and combined into Level IV vegetation types
for each plot size {Appendix B). Other’statistics are also given, as
described for Appendix A.

A summary of mean times taken from the Level IV vegetation types

for the 3 plot sizes in Appendix B 1is shown in Table 4., Time to count

B,

3
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stems increased with the size of the plot because more stems were
present. One person counted stems in the 1-m2 and 4-m2 plot sizes while
a second person recorded the data. However, 2 persons counted the stems
in the 10-m2¢p10t size with one of those persons recording the data. If
only one person had counted the stems in a 10-m2 plot, approximately
twice as much elapsed time would be required relative to one person.
Having a second person record data for any plot size saves a Tittle
elapsed time, but probably results in more man-hours spent.

Problems encountered with only one person counting in the lﬂ-m2
plot were most obvious when many tall, woody stems impeded movements
within the plot. With two people, one could count one semi-circle and
the second could count the other half. It was difficult to keep track
of which stems had been counted in the 1O-m2 plot. Use of 2 people made
movement easier, but it compounded the problem of keeping track of which
stems have been counted. Two persons would probably be most efficiently
used when counting in the l-m2 and 4-m2 plots if each counted separate
plots or took other measurements. Two persons counting stems in the

10—m2

plot size would finish faster, although wmore -errors may be
introduced. For this study, however, elapsed time rather than ran-time
was used for comparison among the 3 plot sizes. Two persons were always
present during the density sampling and hoth contributed to the extent
needed to maximize the efficiency of the team. In a more realistic
situation, one would probably be working on a different plot to maximize
data obtained in a given period of time.

Average time 1in minutes required to count stems for an estimated
adequate number of plots in 1—m2, 4-m2, and 10-m2 plot sizes was

estimated for each species sampled in the 6 Level IV vegetation types

(Table 5). These estimates were calculated by multiplying the mean tire
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in seconds by the within-site estimated sample size, and then dividing
by 60 to obtain minutes. Within-site estimated sample size was obtained
by taking the sum of the number of sites included in the vegetation type
and WNHAT from Appendix A, and then dividing that by the number of
sites. No single plot size consistently required Tless time to sample
the estimated adequate number of plots than the other two plot sizes
(Table 5). The 1-m2 plot size appears to require slightly less time to

sample Betula glandulosa in the woodland black-white spruce and woodland

black spruce vegetation types, and Salix pulchra in the woodland black

spruce and open tall willow vegetation types. The 4-m2 plot size

appears more efficient for Betula glandulosa 1in the open mixed

spruce-pdper birch type, and Salix pulchra and Salix glauca in the

woodland black-white spruce type. The 10-m2 plot size may work well on

low growing Salix pulchra in the open low willow vegetation type (Tahle

5). When the total time for all stems including move time was
calculated, however, the 4—m2 or 1O-m2 plot sizes generally had lower
overall time requirements than the 1-m2 plot size (Table 5).

Travel time may affect the relative efficiency of the different
size plots. It may require less time to count stems in the required
number of plots for a 1-m2 plot versus a 1O-m2 plot, but because more
1-m2 plots are needed, more time is spent moving between plots. This is
evident for the open low dwarf birch-willow type where the 1-m2 plot
requires approximately the same or less time than the 1O-m2 plot for
most species (Table 5). It was only slightly higher in the one
exception. The times to count all species plus move between the plots
was almost twice as much for the 1-m2 plot as for the 1O-m2 plot. These
numbers are not directly comparable, but they do represent the presented

argument.
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When average time in minutes required to sample the density of
shrub stems for an estimated adequate number of plots at each site was
averaged across all 17 sites for each non-zero plot size, the 4-m2 plot
size had the Towest average time for 5 of the 7 shrub species (Table 6).

The 1-m2 plot size had the lowest required time for Sé]ix pulchra and

Alnus sinuata while the 1O-m2 plot size had the Towest required time for

total elapsed time including move time (Table 6). This probably
resulted because fewer 10-m2 plots are required, hence fewer move times
are added.

To determine if the mean required sampling times were significantly
different among the 3 plot sizes, an analysis of variance was conducted
using a univariate repeated measures design (Hull and Nie 1981). In this
analysis, sites were nested within vegetation types and plot sizes were

crossed with sites and vegetation types. The model used was as follows:

Vige =9 V5 ¥ 505y + P F WPy + 5P 5
where V = Vegetation type (1 through 6)

S = Site (1 through 6)

P = Plot size (1 through 3}.

Vegetation type (Vi) was tested with the site (S(i)j) error term while
plot size (Pk) and the interaction of plot size and vegetation type
(VPi

were tested with the site-plot size (SP(i) interaction error

K jk)
term. There was no true error term in this model because there was no
true replication.

Using this model, mean time to sample an estimated adequate number

of plots was significantly different among the 3 plot sizes for Salix

pulchra, Salix glauca, and Alnus sinuata (Table 7). Mean time for the

1O-m2 plot was numerically larger than for either the 1-m2 or 4-m2 plots
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for these 3 species (Table 6), although this was not tested
statistically with a mean separation test. The vegetation type - plot

size interaction term was also significantly different for Salix glauca,

Salix alaxensis, and Alnus sinuata. The mean response of the 3 plot

sizes was different among the specific vegetation types. Mean times
among the 6 vegetation types were signifjcant1y different for Betula
glandulosa. This analysis supported the conclusion that the time
required to count stems for adequate sample sizes was different among
the 3 plot sizes. Statistical evaluation suggested that differences
exist for some species. Small sample sizes, and specific selection of
particular sites and vegetation types, Timited the usefulness of the
statistics. Hence, evaluation of plot size based on experience with its
use in the field is necessary.

One person could efficiently count stems in the 4-m2 or smaller
plot size. With a radius of 1.13 cm, the 4-m2 plot approaches the upper
1imit of the ability of a person to mentally keep track of stems
previously counted or those not yet counted. It was easier to use two
persons with the 1O-m2 plot but it would be difficult to insure that al?l
stems were counted exactly once with either 1 or 2 obeservers. The l-m2
and 4-m2 plots have small enough radii that an observer can see from the
center to the outer boundary without moving their feet. Perimeter
judgments were also more easily made by leaning to the end of the rope
rather thap having to walk to the end of the rope as was the case for
the 10-m2 plot size. Both the l-m2 and 4—m2 plot sizes were faster to
set up and use than the 1D-m2 plot size, particularly when maneuvering

the rope in tall vegetation such as Salix alaxensis, Alnus sinuata, and

Picea spp. The 10-m2 plot size can be eliminated from further

consideration because of potential inaccuracies and difficulty of use.
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The 4—m2 plot size required the least time to adequately sample
plots at a site for more shrub species than the l-m2 plot size (Table
6). The 4-m2 plot size also had Tower variance of stem density
estimates for most dominant species in the vegetation types sampled
(Table 3). The 4-m2 plot was also consistent with density data
previously collected from the Susitna River Basin as well as data
collected from the nearby Alphabet Hi]]s‘ (Steigers et al., 1983) and
U.S.D.A. Institute of Northern Forestry (INF) pre- and post-burn fire
inventories. Considering both statistical and practical evaluations of
the plot sizes under consideration in this study, we recommend the 4-m2
plot size as the best of the 3 we tested to use for estimating stem
densities in the middle Susitna River Basin. Therefore, only data
collected using the 4—m2 plot size were considered in all subsequent
analyses and discussion.

4.1.1 - Allocation of the Density Sample

Although sample sizes in this study were inadequate; we calculated
the approximate allocation of sampling effort in terms of relative
number of sites within the 6 vegetation types sampled. Using a
between-site variance calculated from this study and sample allocation
equations from Mendenhall et al. (1977; 64), we estimated the percentage
of total sites to sample in a vegetation type to minimize variance for a
given cost or to minimize cost for a given variance. For the optimum

allocation equation:
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where N1= size of the i-th vegetation type = percentage of hectares in
each vegetation type 1in the Watana and Devil Canyon
impoundments and construction zones (McKendrick et al. 1982;
102, 106) from Table 8,

s.= sample variance between sites within vegetation type i =
between mean squares from vegetation type density estimates
for total stems of all spec1e§ combined (Appendix A), and

C.= the cost at each site = total time per plot including move
time (Appendix B) multiplied by average number of plots needed
per site for adequate sampling (Appendix A).

Using the approximate allocation formula which minimizes the cost
for a fixed variance, 15% of the effort in terms of the percentage of
total sites sampled for density estimates among the & vegetation types
would be conducted in the woodland black-white spruce type. Similarly,
66% of the sites would be conducted in the woodland black spruce
vegetation type, 1% in the open mixed spruce-paper birch type, 0.03% 1in
the open tall willow type, and 18% in the open low dwarf birch-willow
type. The open low willow vegetation type was not used in the equation
because there was only one site sampled and no between-site variance.
Similarly, other vegetation types which were not sampled did not appear
in the eguation. This exercise was a method to allocate cost given
reasonable variance estimates. Validity of the between-site variances
computed for the data collected in this study should be weighed against
the limited number of sites sampled in each vegetation type.

Given the allocation of the percentage of total cost that should be
accomplished within each vegetation type, a maximum cost based on the

maximum amount of work that could feasibly be executed out of Hatana
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Base Camp could be estimated. Assuming the 7 week period from July
16 - August 31, 1984 and a 5-day work week, 34 total work days would be
available. Further, assuming 10 2-person work crews that could complete
1 site per day {density plus clipping individual shrubs), up to 340
sites could be sampled for density of shrub stems during that time
period. Using the percentage of cost allocated to each vegetation type
and 340 sites as the maximum cost, density‘wou1d be sampled at 51 sites
within the woodland black-white spruce vegetation type. Similarly, 222
sites would be sampled in the woodland black spruce type, 4 sites in the
open mixed spruce-paper birch type, a minimum of 2 sites in the open
tall willow type, and 61 sites in the open low dwarf birch-willow
vegetation type.

A number of problems are apparent with the use of the foregoing
allocation of cost estimates. As mentioned previously, not all
vegetation types considered important for supplying forage for moose are
represented in the analysis. A vrelated problem 1is that for the
vegetation types that are included, the area of the middle Susitna River
Basin that 1is the basis for their size or importance (Ni) in the
equation is the percentage of the Watana and Devil Canyon impoundments
and construction zones occupied by that type. This disregards
vegetation adjacent to the impoundments that may be important to moose.
A more realistic approach may be to weight certain areas or certain
vegetation types based on their locale or vegetative composition. Areas
or vegetation types that are of greater importance to moose could he
weighted more heavily in the allocation of sites while their converses
could be weighted 1less heavily. Additionally, the fixed variance

estimate used in the optimum allocation equation was for total stems of
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all species, including Betula glandulosa. If food habits studies

document that Betula glandulosa is not a significant food item in moose

diets, this species may not be sampled during the full-scale browse

inventory. If Betula glandulosa were excluded from the analysis, the

between mean squares (BMS) as well as the within site estimated adequate
sample size (WNHAT) would probably increase for the vegetation types in
which it occurred (Appendix A). Finally, the cost estimates from
Avpendix B do not include travel time to a site and the time required to
set un 2300 transect. Travel time is directly dependent on the location
of the site and, on an average, may be similar among most vegetation
types. Transect set-up time may be considered a constant among the
vegetation types for this exercise although 1in practice is probably
takes Tlonger in the denser and taller vegetation with profuse
Qndergrowth.

4.1.2 - Another Approach for the Density Sample

A more realistic approach to the problems of the preceding
allocation of density plots would be to consider other information that
would increase the usefulness of the estimates. One way would be to

remove Betula glandulosa from consideration as an importanf forage item

for moose. Although moose food habits research from this study area has

not yet documented the relative importance of Betula glandulosa in roose

diets, other studies such as those in Denali Mational Park have
suggested that this species-is a minor component relative to other shrub

species (V. Van Ballenberghe, personal communication). Steigers et al,

(1983) reported Tow utilization of Betula glandulosa twigs in 9 of 10

vegetation types in the middle Susitna River Basin. Based on the

SR
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results of those studies, the anticipated results of the moose food
habits study, as well as personal observation of the utilization of

Betula glandulosa relative to other shrub species, B. glandulosa will

probably not be sampled in the full-scale browse inventory. Thus it
will be deleted from consideration in this section for stem density
estimates as well as for the elapsed time to sample density plots.

Another method to provide a more realistic sample size estimate
would be to decrease the width of the confidence interval around the
mean by decreasing the confidence level from 80% to 67%. For these
types of studies, being correct 2 out of 3 times is a realistic level
considering the extent of sampling effort, the inherent variation in the
variables we have sampled, and the level at which sites were grouped
into vegetation types.

The results of deleting Betula glandulosa from the pilot study 4-m2

density and elapsed time analysis and using 67% confidence for both are
shown for vegetation types in Appendices C and D, respectively. The
number of plots required per site and the number of sites required per
vegetation type to adequately sample increased substantially for total
stems of all species in most types over those shown in Appendix A. This
occurred in spite of the decrease in level of confidence from 30% to 67%

in vegetation types where Betula glandulosa was a major component of the

sampled species composition. As expected, however, these estimates more
closely approximated the variability associated with sampling density of

the rarer species such as the Salix spp. and Betula papyrifera. Average

elapsed time to count all stems and move to the subsequent plot

decreased by the number of seconds required to count Betula glandulosa

stems (Appendix D).
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Allocation of sites to the 5 vegetation types for this pilot study
(open low willow type dropped out because there was only 1 site) could
be expanded by utilizing modified stem density information from studies
conducted in 1982 by Steigers et al. (1983). Although sampling times
are not available for the vegetation types sampled in that study, total
times to count stems in 4-m2 plots were probably close to the times
required for vegetation types with similar species composition and stem
densities sampled in this pilot studyf Average stem density for the

shrub species sampled in this study, exclusive of Betula glandulosa, for

3 vegetation types not samp1ed during this pilot study but sampled in
1982 are shown in Appendix E. The vegetation types sampled for density
in 1982 using 4-m2 plots were the open white spruce, open black spruce,
and open low dwarf birch types.

A summary from Appendices C, D, and E of number of sites sampled,
elapsed time per plot including move time, and number of 4-m2 plots per
site, minutes required to sample a site, and number of sites per
vegetation type required to sample total stem density within 20% of the
mean with 67% confidence 1is shown in Table 9. Information from both
this pilot study and data modified from Steigers et al. (1983) are given

in Table 9., Time to count stems, exclusive of Betula glandulosa, and

move to the subsequent plot for the 3 vegetation types sampled during
1982 was estimated from_pi]ot study vegetation types similar in species
composition and density.

A modification of Table 8 to reflect the 3 additional vegetation
types is shown in Table 10. The Watana and Devil Canyon impoundments
and construction zones were retained in Table 10 rather than expanding
the area because these zones will receive maximum fimpact from

installation of the dams. Additionally, the area estimates for these
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zones were taken from 1:24,000 scale vegetation maps which are the
largest scale and most precise vegetation maps currently available for
the area.

The use of estimated sample sizes for total stem density rather
than sample sizes estimated for individual species may be justified by

assuming that, with the exclusion of Betula glandulosa and possible

exception of Alnus sinuata, the remaining shrubs we sampled are equally

utilized for forage by moose. With few exceptions, every dominant
species of Salix is browsed by moose in the middle Susitna River Basin.
Steigers et al. (1983; 192) reported up to 33% utilization of available

twigs on Alnus sinuata in the study area. Although browsing pressure is

localized and a function of the availability of other plant species, we
will assume here that total stem density can be used because browsing
pressure 1is relatively constant across all remaining shrub species that
we sampled.

Optimum allocation of the cost for sampling density of the 8
vegetation types given 1in Table 9 can now be undertaken. Using
between-site variances from Appendices‘c and E, the percentage of cost
in terms of effort expended to sample density in the 4-m2 plots is shown
in Table 11. Seventy-three percent of the total effort would be
expended in the 3 vegetation types included from Steigers et al. {1983)
{Table 11). Using this formula for allocation of effort based on
variances calculated from available data, 79% of the total effort would
be concentrated in spruce forests and approximately 21% in the shrub
types. The open low willow vegetation type was not included in this
allocation.

Based on time required to sample an estimated adeguate number of

plots per site within 20% of the mean with 67% confidence for the 8
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vegetation types for which data is available, density estimates could be
conducted by 1 person within 2 hours (Table 9). If we assume that
individual shrubs would also be clipped at each site, 2-person crews
were working at each site,‘crews could be moved by helicopter or walk to
a second site at least once each day, 10 2-person crews worked 5 days
per week, and 34 work days were available, ﬁhen up to 680 sites could be
sampled. Narrowing the confidence Timit around the mean would decrease
the number of sites that could be accomplished if the number of required
plots/site increased over that which could be accomplished in % day.
The time to clip individual shrubs needs to also be considered in the
time estimate to accomplish all phases of the work required at each
site. Table 11 shows the allocation of the 680 sites to the 8

vegetation types for which data is available in the middle Susitna River

Basin. A minimum of 2 sites are required 1in each vegetation type

considered important to moose.

4,2 - Weight Per Individual

The primary statistical analysis for the weight per individual

" involved stepwise regression analysis relating dry current growth twig
weight or dry twig plus Teaf weight to various independent variables.
Potential dependent variables included wet weights for twigs and leaves
combined for each height category or dry weights for twigs and leaves
separately for each height category or combinations. Dry weights were
selected to eliminate the effects of variable moisture. Twig weights
were emphasized rather than total or leaf weights, since winter browse
was the primary area of concern although total dry weights were used in
some analyses. Height categories were not considered in the analysis in
order to reduce the number of computer runs needed.

Height categories were also ignored in the initial analysis because

.
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of assumptions made in the field. Initial ocular estimates were made
for twigs and leaves separately for each height category, and each
component was bagged that way in the field., This was extremely time
consuning and tedious (particularly in the rain). In the interest of
obtaining data on a number of shrubs in a number of sites, we decided to
estimate total weight, clip and bag by height category, and separate
twigs and Teaves after they were dried. We assumed that a percentage of
the total weight could be assigned to each component. Initial
regression analyses 1indicated very different results for total dry
weight and dry twig weight. Hence, our assumption of constant
proportions appeared to be false. This could be further analyzed using
the initial dataﬂ where components were individually estimated and
sampled. However, this has not been done yet because of the overall
poor results of the double sampling.

Dry weight versus ocular estimate was plotted for each observer for
each species (Appendix F). There was no indication of nonlinearity so
untransformed estimates were used in future analyses. Slopes and
intercepts of 1lines derived from least-squares estimates appeared
different for different observers. However, many times the slopes
appeared similar (Table 12). To simplify initial regression analysis,
runs were made without distinguishing observers for the ocular estimate.
A Tater section will deal with a more detailed analysis of this.

Raw independent variables included basal diameter, height of plant,
crown depth, width, right angle, and ocular estimate of total current
growth. Dry weight was plotted against each independent variable for

the four major species {Betula glandulosa, Salix pulchra, S. glauca, and

S. lanata) to determine what mathematical transformations might bhe

appropriate, if any (Appendix G). Most graphs appeared relatively linear
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with only slight curvature. Basal diameter, width, and right angle
measurements showed some tendencies toward curvature but it was not
cpnsistent with all species (Table 13). One objective that we were
trying to accomplish was to use the same techniques regardless of
species so there would be consistency of measurements for the full-scale
inventory.

The original crown dimensions were transformed into simple crown
area and crown volume estimates by multiplying width by right angle and
this area by height or depth. Stepwise regression analyses were
performed for dry twig weight of each species using the original and
transformed variables. Ocular estimates were used without regard to
observer for these initial runs. Results are summarized in Table 14,
Later runs included dummy variables to account for intercept differences
among observers, but results were not greatly improved.

Ocular estimates consistently gave the best results or were a close
runner-up with few exceptions particularly for the more common species
(Table 14)}. This appears to be the one best measurement that is useful

for all species. Results for Betula glandulosa and Salix pulchra were

not very good for any variables (Table 14). These species are probably
the most abundant and the most time consuming to clip. In other words,
where double sampling could be the most benefit it did not seem to help
much as evidenced by the clipped to estimated ratios (Table 15). MNote
that these times are field times only and do not include laboratory or
data analysis time.

Residuals were plotted against the predicted values for each
species. All plots indicated increasing variance of the residuals with
increasing predicted values. This violated the assumption of

homogeneity of variances and suggested the usage of Tlogarithnic
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transforms or weighted regression analysis {Draper and Smith 1966). The
logarithm of dry weight and dry twig weight were used as dependent
variables while the original shrub measurements and their logarithmic
transformations were wused as independent variables 1in a stepwise
regression analysis. Results are summarized in Table 16. The residual
plots appeared random but the correlations were smaller than in the
original model in most cases. This traﬁsformation of the dependent
variable (dry weight, dry twig weight) introduced a bias when Converting
data back to the untransformed data space. This could be corrected
using the formula in Baskerville (1972) and others. However, it was
never calculated because of the low rz. The transformed ecuations would
have been selected for final analysis since they did not violate the
assumption of homogeneity of variances even though the model did not
appear to be greatly improved. This was at the suggestion of a
biometrician (Suzanne Miller, ADF&G).

Regressions using the Tlogarithmic transform were analyzed and were
summarized in Table 16. The plots of residuals for all species appeared
relatively random; however, the correlations and standard error of
estimates were generally not improved with the Togarithmic

transformation. Betula glandulosa correlations for dry twigs dropped

from 0.48 to 0.11, Salix pulchra went from 0.69 to 0.20, S. glauca

stayed about the same, S. lanata went from 0.89 to 0.72, Alnus sinuata

went from 0.70 to 0.51, and S. glauca, Betula papyrifera, and S.

alaxensis remained about the same. Ocular estimate, basal diameter, and

depth appeared to be the best variables.
Differences among observers for ocular estimates were furtner
analyzed using covariance analysis for each species separately since the

ocular estimate appeared to be the best single variable. The dependent
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variable was the log of dry twig weight, Covariate was ocular estimate
of current fresh weight, and groups were observers. Table 17 surmmarizes
the slopes by observer and for all observers for each species while
Table 18 summarizes the degrees of freedom and probakbility levels for
testing the hypotheses of equality of adjusted means, significance of
covariate (zero slope}, and equality of slopes between groups.

Slopes of the covariate were signifiéant]y different for observers

for Betula glandulosa, Salix alaxensis, and Betula papyrifera (Table

17). The relatively small sample sizes for the last two species should

be noted. The slopes for Salix glauca showed a tendency toward

inequality among observers while those for S. pulchra and S. lanata
appeared to be not significantly different. Comparison of the actual
calculated slopes, however, indicated that the slopes were nurerically
different. Hence, regression estimates would be improved by taking the
observers into account. The dummy variable analysis that was actually
performed accounted only for different intercepts, not different slopes,
into account for observers. This could by why the addition of dummy
variables for observers did not improve results, especially since the
intercept should have an expected value of zero.

The negative slopes for two observers for Betula glandulosa were

interesting and wmight be an artifact of the ocular estimates being rade
for total 1leaves and twigs, rather than just dry twigs (dependent
variable). The negative slopes also occurred with untransformed data.
This might also account for some of the poor correlations. No good
explapation has surfaced yet.

Analysis of covariance results indicated that the dry twig weight
clipped generally did not vary among observers except for Salix

alaxensis and some tendency for S. lanata and S. glauca (Table 18). The
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covariate of ocular estimate (slope not equal to 0) was very significant
in almost all cases while the differences in slopes were significant
about half the time. Since inequality of slopes (regression coefficient
of ocular estimate for each observer) violated an assumption this
actually invalidated the other conclusions of the covariance analysis.

An interesting sidelight of this analysis developed when the "time
to ocularly estimate the total fresh weight" rather than "dry twig
weight" was used as the dependent variable for the covariate analysis.
This assessed whether observers differed in their estimation times and
whether the size of the ocular estimate affected the time. A glance at
the results indicated that sometimes observers were significantly
different in their estimation times, regardless of the size of the
estimate (Table 19). At other times observers were not different, but
the size of the estimate was significant in affecting estimation time,
Sometimes site differences were confounded with the observer for less

common species such as Salix alaxensis. The slopes of the regressions

were generally statistically constant with respect to observers. This

analysis was not critical to the computation of biomass; however, when

expanded to other measurements besides the ocular estimates, it might

indicate some human engineering factors that should be included in

training sessions.

4.2.1 - Discussion of Shrub Dimension Data

Overall the results of the double sampling aspects of the study
were not as good as one might hope in order to save field time in a
future full-scale inventory. Correlations of inexpensive measurements
with expensive weights were lowest where costs were highest. Two people
in the USFS who have done similar studies were contacted to see if theyv
had any success in double sampling Alaskan shrubs. One reported

negligible success in predicting current growth for several shrub
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species while the other reported excellent success for the one species,

Salix barclayi, that he measured. The second researcher observed that

the shrubs he used had a consistent growth form and were generally
unbrowsed. He suspected that browsing would alter the growth form and
would make prediction equations less precise and less accurate. Most of
our shrubs were browsed. Perhaps better fit could be obtained by using
shrub characteristics such as degree of‘ brbwsing or size class or
environmental factors such as slope, aspect, or surrounding shrub
density as grouping factors.

Each shrub speciés had its own structural characteristics which

affected clipping. Betula glandulosa usually had many short, thin

current growth twigs which were tedious to clip. The leaves were
attached to small, stiff protrusions that made stripping leaves from
twigs difficult. Many branches existed because the shrub is strongly

branching. Salix pulchra was similar in having many short twigs but the

leaves were easier to strip. These characteristics made those two

species time consuming to clip. Salix glauca and S. lanata were similar

in having more robust current growth that was easier to clip and strip
leaves from twigs. Larger Teaves and twigs may have made estimation

easier. Salix alaxensis was the most robust of all the willow species

with current twigs reaching lengths of over 1 m. Hand clippers could be

used efficiently to cut these twigs. For the amount of material on an

individual, it was probably the fastest to clip. Alnus sinuata and

Betula papyrifera had more widely scattered twigs and leaves than the

other species. Betula papyrifera was frequently hedged. These growth

factors may have affected the prediction equations and efficiencies.

4,2.2 = Yleight Per Individual Times Stem Density

‘eans of dry weight per individual and dry twig weight per

individual were calculated for each species on a vegetation type basis
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(Tables 20-25). Means and crude variances for the weight per area were
calculated by multiplying the average weight per individual of a species
in a site by the average density (4-m2 plots) per site and grouping
sites by vegetation types. These calculations were crude at best
because within-site variances were not taken into account. The variance
of the product was obtained by treating the product of weight per
individual and density for a site as actué] measurements (no variance)
as opposed to considering their variance within a site and their
covariance. The variance could only be reported where the species was
sampled in more than one site per vegetation type. Data from clipped
plots are also considered here for comparison, but these data are also
very limited by sample size. Hence, comparisons of weight per area are
crude. Sometimes means and/or variances were reported for the product
but not for clipped plot (Tables 20-25). This occurred because the
species might have occurred 1in clipped plots but individuals were not
clipped or vice-versa.

No statistical analyses were used to test differences bhetween the
product and the clipped plot weights, so all comparisons are hased on
numerical and not statistical differences. Clipped plots for Salix
pulchra in the woodland black-white spruce type contained an average of
1 g dry twigs/10 m2 while weight times density indicated 31 g/10 m2

(Table 20). The estimates for Salix glauca were close, however.

The two techniques produced similar values for Salix pulichra in the

woodland black spruce type although the clipped plot variance was much

larger (Table 21). Salix lanata dry twig weights were much smaller for

the clipped plots than for the weight times density technique. Alnus
sinuata had larger dry twig weights (5 g) in the clipped plots than 1in
the weight times density for open mixed spruce-paper birch type {Table

22).
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The clipped plot technique resulted in larger weight estimates for
Alnus sinuata, Betula papyrifera, and Salix alaxensis in the open tall =
willow vegetation type, although the Tlatter values were comparables -
(Table 23). Values for Salix pulchra were smaller. Variances for |
clipped plots were generally much larger; however, the limitations of e
the input data may account for a large proportion of the differences.

Clipped plots resulted in larger weigﬁt estimates for Salix pulchra =
and Betula papyrifera in the open low dwarf birch-willow vegetation type -
while values were smaller for Salix glauca and S. lanata (Table 24). 1%
Responses of variance differed: Salix pulchra had larger values for rﬁ
clipped plot, S. glauca variances were about the same, and S. Janata had i
larger variances for weight times density. F?

Because of the extremely small sample size (n=19) for the weight -
times density method and the crude variance calculations, it was not |
considered reasonable to carry the analysis beyond this point at this -
time. This study and ensuing discussions with statisticians bhave i
revealed many problems with technigques for using a product of 2 random ”ﬁ
variables with proper sampling designs as well as with Tlater
calculations. Considering the small sample sizes in this study, perhaps pﬁ
a future analysis could be performed without regard to vegetation type -
(although it would still be very limited). Each species at each site M
would then be represented by a density, twig weight per individual, and .
clipped plot parameter. Overall means and variances could be calculated
and compared. Eﬁ
4,3 - Clipped Plots -

Current annual growth twig and leaf biomass for shrubs in c1ipbed ;
plots is shown by site and vegetation type in Appendix H. Means are -
shown on a grams per 10 m basis for comparison with density/clipped ?

4k_#__ﬁ_#__*_4,_*_4,_*_4,_4.#7_f-#——4——f——-4*—4-‘*'**""*""*""*"'4*'474*'474*’47#*’4744’4k;L
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individual estimates. Other statistics are also given, as described for
Appendix A. A summary of clipped biomass for vegetation types in

Appendix H is shown in Table 26, Betula glandulosa was a dominant

component of clipped twig and leaf biomass in the woodland black-white
spruce, woodland black spruce, and open Tlow dwarf birch-willow
vegetation types. Approximately one third of the total twig and leaf

biomass in the open Tlow dwarf birch-willow type was Salix pulchra,

whereas 100% of the biomass occurring in the open low willow type was 3.
pulchra. Approximately 83% and 15% of the twig biomass and 79% and 18%

of the leaf biomass was Salix alaxensis and Alnus sinuata, respectively,

in the open tall willow vegetation type (Table 26). The open tall
willow and open Tow willow vegetation types had the greatest total twig
and Tleaf biomass of the 6 types sampled, whereas the open mixed
spruce-paper birch had the least (Table 26).

The open Tow willow vegetatidn type required the Tongest average
time to clip l-m2 plots (Table 27). This was partially due to the dense

growth of Salix pulchra (Table 26) at the single site in this vegetation

type (Table 1). However, this site (3) was also the first site sampled;
thus, some time for organization and discussion of technigues was
undoubtedly hidden within the clip time for the 6 plots conducted there.
Plots in the open low dwarf birch-willow vegetation type recuired about
7-8 minutes longer to clip than plots in either of the spruce-dorinated
types (Table 27). This was probably partly because of the dominance of

hoth Betula glandulosa and Salix pulchra in the open low dwarf

birch-willow vegetation type and also because this type had an average
current growth approximately twice as great as either of the spruce

types (Table 27). Although the open tall willow type had the greatest
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average twig and leaf biomass, only one vegetation type had a Tower

average time to clip (Table 27). Salix alaxensis and Alnus sinuata,

both predominant within the 2 sites sampled in the open tall willow
type, were substantially easier to handle and less time consuming to
clip than other shrubs because of their robust growth of new leaders.

The open mixed spruce-paper birch yegetation type required the
Teast time to clip plots (Table 27). The average time to clip 10 plots
at site 16 was 117 seconds, but was 0 seconds at site 17. Few of the
shrubs we sampled were found in this vegetation type, and then they only
occurred in low density (Table 2). Many of the clipped plots in this
type were devoid of the shrub species we sampled.

The time required to move 10 m to the subsequent plot, establish it,
and prepare to clip it ranged from 2-2.4 minutes at 4 of the vegetaticn
types (Table 27). HMove time averaged 1.5 minutes at the 4 sites in the
woodland black spruce vegetation type. Only 54 seconds was reaquired in
the open mixed spruce-paper birch type (TabTe 27). A move time of about
2 minutes could be used as a general average for all vegetation types if
clipped plots were spaced 10 m apart.

Average time in minutes required to clip an estimated adequate
number of plots was obtained for each measured species in the 6 sampled
vegetation types (Table 28). Calculations were performed as descrihed
for Table 5. A1l estimated times for individual species in Table 28 are
approximations because only the total -elapsed time to clip the
vegetation in each plot was recorded. The time required to clip twigs
and Tleaves of each species was allocated based on the percentage of
total dry weight clipped. Although this is a rather crude approach, it
is probably a fairly accurate approximation for most species except

Salix alaxensis and Alnus sinuata in the open tall willow vegetation
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type. Both of these shrubs growing in this type produced robust leaders
that were relatively easily handled and quickly clipped. The allocation
of time to clip these 2 species might have been too high had other

species that were more time-consuming to clip (e.g. Betula glandulosa

and Salix pulchra) made up a substantial proportion of the total biomass

(Table 26). However, the only other species clipped within the open
tall willow type were minor components of the total hiomass (Table 26).

Betula glandulosa was the most tedious shrub to clip and required the

most time input per unit weight of biomass collected. Thus the tire

required to clip Betula glandulosa is probably underestimated relative

to its percentage of the total biomass clipped.

4.3.1 - Allocation of the Clipped Plot Sample

The approximate allocation of sampling effort in terms of number of
sites within the 6 vegetation types sampled could be calculated even
though the sample size was very inadeauate. Using a between-site
variance calculated from this study and Mendenhall et al.'s (1977; 64)
sample allocation equation described previously, minimum cost estimates
were calculated in terms of a percentage of a maximum number of sites
could be allocated to each vegetation type. Using this formula which
minimizes cost for a fixed variance, 24% of the effort in terms of the
percentage of total sites sampled for clipped plots among the &
vegetation types sampled would be conducted in the woodland black-white
- spruce type. Similarly, 56% -of the sites would be conducted in the
woodland black spruce vegetation type, 8% in the open mixed spruce-paper
birch type, 2% in the open tall willow type, and 10% in the open low
dwarf birch-willow type.

As previously discussed, the open low willow vegetation type

dropped from the equation because there was only a single site. Again
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assuming a maximum of 340 sites as described for the 4-m2 density plots,
82 sites would be sampled using clipped plots within the woodland
black-white spruce vegetation type. Up to 190 sites would be sampled in
the woodland black spruce type, 27 sites in the open mixed spruce-paper
birch type, 7 sites in the open tall willow type, and 34 sites in the
open Tow dwarf birch-willow type.

4.3.2 - Another Approach for the Clipped Plot Sample

Discussions with project personnel subsequent to collection of
pilot study data have revealed the priority of information on winter
forage for moose. In this pilot study both twig and leaf current annual
growth was clipped. Leaf current annual growth was clipped to determine
summer biomass. The time vrequired to clip T—m2 plots could be
substantially reduced if Tleaves were not taken. The elimination of

Betula glandulosa as a viable source of forage for moose would also

substantially reduce clipping time, especially 1in vegetation types
dominated by this shrub species (e.g. open Tow dwarf birch type). As
previously discussed for the density plots, decreasing the caonfidence
interval around the mean by decreasing the level from 80% to 67% may
give more realistic sample size estimates.

The results of deleting Betula glandulosa and the leaf current

growth of all shrubs from the clipped plot analysis, and using 67%
confidence, are shown for each vegetation type in Appendix I. The
interpretation of differences in sample sizes for the two tecnniques is
difficult because of the limited sample size and the adequacy of current
sampling. For a reliable interpretation, the paired values of N, NHAT;
WN, WNHAT; and BN, BNHAT should have the first number as the larger. In
other words, the existing sample size should be at least as large as the

estimated sample size, or somewhere near there. If 20 plots were
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sampled as for the open mixed birch-spruce type and the estimated sample
size was 209, the reliability is questionable (Table H1l). Similarly
one would not sample 820 sites based on a number calculated from 2
sites. VWoddland black spruce and low dwarf birch-willow were the only
types with a reasonable estimate of current annual growth within a site
(Tables H8, H20). A reasonable number of sites was sampled only in the
low dwarf birch-willow vegetation type (5 sites sampled, estimated that
5 sites were needed, Table H20).

However, 1in the second analysis without Betula glandulosa and

leaves, none of the numbers appear acceptable based on estimated sample
size, with the possible exception of those for dwarf birch-willow
(Appendix 2). It appears that more plots per site will be needed if

Betula glandulosa and leaves are not clipped, however, each plot will he

sampied much more rapidly. The ubiquitousness of Betula glandulosa

apparently reduced variances and increased means so that estimated
sample sizes were smaller.

Data collected from O.5-m2 clipped plots collected by Steigers et
al. (1983) in the middle Susitna River Basin was modified to reflect
total twig current annual growth of the shrubs sampled in this pilot
study (Appendix J). The same 3 vegetation types included in the density
analysis, and summarized in Table 10, were used here for expanding the
number of sampled vegetation types. For this analysis, the O.5-m2 and
1-m2 ciipped plots from the two years data were not differentiated.

Elapsed time to «clip twigs of all species, except Betula
glandulosa, was calculated as a percent of total time to clip twigs and
leaves (Table 29). A minimum of 30 seconds to clip a plot was
established. Elapsed time to clip plots includes move time (Table 29).

A summary of Appendices I and J showing plots per site and sites per
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vegetation type required to sample twig current annual growth within 20%
of the mean with 67% confidence is depicted in Table 29. Time required
to sample an adequate number of clipped plots ranged from 22 to 169
rminutes among the 9 vegetation types sampled. Sites in 6 vegetation
types could be sampled within approximately 1 hour (Table 29). The
average time across the 8 vegetation types was 71 minutes. In
actuality, it would probably take at Tleast % day to sample a site
including travel and set-up time.

Optimum allocation of the cost to clip plots in the 8 vegetation
types . given in Table 29 can be derived. Using between site variances
from Appendices H and J, the percentage of cost in terms of effort
expended to sample clipped plots fs shown in Table 30. Using these

variances and excluding Betula glandulosa, 70% of the total effort would

be expended in the spruce-dominated forests. Approximately 29% of the
effort would be concentrated in the shrub types (Table 30).

Assuming 680 sites were the maximum that could be sampled for
clipped plots, as described for 4-m2 density plots, approximately 90% of
the sites would be allocated to the open white spruce, open black
spruce, and open low dwarf birch types (Table 30). These 3 vegetation
types were sampled using random placement of sites by Steigers et al.
(1983). A combination of between site variation and the planar area
dominance of these 3 vegetation types among the types sampled resulted
in the allocation of effort shown in Table 30.

5 - DISCUSSION OF DENSITY-WEIGHT PER TNDIVIDUAL AND CLIPPED PLOTS

5.1 - Density-Weight Per Individual

I')
The 4-m“ plot was selected as the overall most efficient size to
use for sampling density of the selected shrubs in the middle Susitna

River Basin. It was chosen considering both the statistical and
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practical implications of the 3 plot sizes investigated, as well as its
consistency with previous and related studies. Average time required to
count stems in the g-n’ plot could be substantially reduced if Betula
glandulosa stems were not counted where‘it occurs as a dominant species.
One observer can efficiently count stems and record the information
while using the 4-m2 plot.

A number of problems exist with usiﬁg density estimates for the
intended purpose of combining them with weight per individual to produce
weight per area. Stems in a 4-m2 plot cannot efficiently be counted by
height category. Some knowledge of the heights of species in the
density plots 1is vrequired wunless it is assumed that the average
distribution of heights within density plots is the same as the
distribution of heights of individuals selected to be clipped. The
number of shrubs of each species required to adequately sample total
twig biomass would probably be greatly increased if the variability
associated with clipping by height category were introduced. The
results of this pilot study have shown that maximum height of a clipped
individual is poorly related to total current annual growth dry weight
of twigs, and even more poorly related to twig dry weight of the 3
height categories we used. Average height of each species within the
density plot 1is a gross measure and is probably no better related to
twig biomass than maximum height. Crown shapes of the shrubs of
interest in the middle Susitna River Basin have been altered, severely
in many cases, by browsing. Plant heights result from the degree of
browsing, growth during the summer, and to summer browsing of terminal
twigs. Because of site variation, it is necessary to sample weights of
individuals in the same area (site) as the density estimates were taken.

Within-site variances will not be available if they are not sampled at
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the same site. These questions of statistical independence have yet to
be resolved. Counting stems by basal diameter is time consuming and, as
we have shown 1in this study, basal diameter is poorly related to twig
bijomass. Basal diameter classes could be a form of stratification, but
this was not examined in this study.

Overall average weight by height category of a species multiplied
by the average stem density per area of the "average size" individual
counted in a 4-m2 plot will produce at best only the average weight per
area of a height category based on those average-sized individuals. And
unless density and weight per individual sample are taken at the same
site, this information will be available only on a vegetation type
basis. Better methods are available.

Each individual stem for each species requires up to 3 labelled
bags for the clipped twigs if the same 3 height categories are used in
the main browse inventory. Each bag must be handled individually and
it, or 1its associated number, must go through no fewer than the
following 6 steps: 1) weigh and record wet weight (if required in
field); 2) clean leaves from twigs; 3) oven dry; 4) weigh and record
dry weight; 5) enter data into computer; 6€) and data analysis. More
laboratory time will be required if the number of bags of samples
generated from clipped individuals exceeds those generated by clipped
plots. This would occur if the number of clipped individuals of al]
species required at a site exceeded the number of required clipped
plots. This would probably be the case if individuals were clipped by
height category. Dry weights of twigs clipped from individual stems
were often very small (e.g. below 0.05 g). Variability can be excessive

when fluctuations in weight of twigs 1in height categories range from
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very small values to relatively larger values. It is also difficult to
clip to this fine accuracy and overestimations can be made if values are
rounded up.

Density data files must also be merged with individual stem weight
data files to multiply the 2 estimates together. This merging is an
extra step not required for the clipped plot data. Extra analysis costs
should be expected with the density-weigﬁt per individual data sets.
The files will be larger, take more time to organize, require more
manipulations to produce the desired result, and there are still
unresolved questions about combining the variances. We have probably
spent at least 5 times longer on these data sets, excluding the plot
size and double-sampling analysis, than on the clipped plot data.

5.2 - Clipped Plots

Only the l-m2 clipped plot was tested for this pilot study.
Steigers et al. (1983) used a 0.5-m2 rectangular plot for clipping
current annual growth of forbs, graminoids, and shrubs. Although the
O.5-m2 plot required less time to clip, the T-m2 plot may be better
where only shrubs are of interest. The Jlarger size plot 1is more
important where branching is open and diffuse, and where many of the
shrubs of interest are relatively rare in many areas. The pattern of
clumping should be investigated before the size of clipped plots is
decided.

Plot size and shape may be worth some further consideration.
Circular plots were chosen because we could use a rope on a stake to
delimit the area. This minimized field equipment that we needed to
transport in the helicopter. The rope was frequently pulled hard enough
against a sometimes wobbly stake to expand the area slightly. Also the

observer had to hold the rope to find the boundary, then clip, then hold
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the rope again. Sometimes the rope was even clipped. The rope could
also be raised and lowered which affected the radius. Circular plots
minimize boundary decisions because a circle provides the smallest
perimeter:area ratio. Circles, however, tend to encompass 1less
variability than long, narrow plots under many vegetation patterns,
although this is not always true. The size may also affect this.

Rectangular or square plots could be delimited using folding
frames, as opposed to fixed frames used by Steigers et al. (1983), but
these would introduce errors comparable to pulling on the stake. These
shapes increase the boundary decisions but more varjability is
frequently encountered in one Tong, narrow plot than one circular plot
of the same area. This would reduce the between-plot or within-site
variance.

Depending on the scale and type of pattern, a different size plot
from 1-m2 may be beneficial. If the scale of clumping is much larger
than 1 mz, O.5-m2 plots may not have a much larger variance, but the
clipping time would be reduced. A plot sufficiently large te reduce the
variance greatly may require an unreasonable time to c¢lip, so no
benefits would be gained. <Changing the size or shape of the plot may be
a consideratﬁon, but we know of no studies in the horeal forest regions
that have evaluated this.

Average time to clip 1-m2 plots would be substantially reduced if

Betula glandulosa was excluded from the species of interest and if only

twigs were clipped. leaves would probably still need to be separated

from twigs clipped for some species {e.g. Salix pulchra) because the

twigs are small and frail and the leaves are tightly attached. This
separation will be necessary either in the field or Tlaboratory

regardless of whether plot or individual stems are clipped. Two persons
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would work more efficiently at clipping T-m2 plots than would only one
person, if the vegetation were dense. Generally, one person would
probably be more efficient in a 1-m2 plot in these vegetation types to
reduce interference between people.

Estimates of average weight per area and associated variances for
clipped plots are based on sample sizes ranging from 3 to 10 plots per
site. Eleven of the 16 sites sampled had less than 10 clipped plots,
one site was not sampled. Hence, less information is present in these
results than in the density-weight per individua1- results. larger
sample sizes for all measures would give a better basis for comparing
the methods.

A number of problems also exist for the clipped plots. Plots were
not clipped by height category in this pilot study. Clipping by height
category may increase total clipping time by up to 2 times. Part of
this would be due to the time required to establish the height
categories in the plot as well as the increased number of baags to be
labelled. . Similar to the density and weight per individual, adding
height categories will also probably increase the estimated sample size.

However, with the time saved by not clipping Betula glandulosa or

Jeaves, the time increase required to clip by height categories may he
more than offset.

Fewer bhags may be required to be dried and weighed if the nurber of
clipped plots to adequately sample a site is less than the number of
individual stems for all species recuired to adequately sample weight
per individual,

Cne of the most important advantages of clipped plots is that
weight by species per plot is converted to weight per larger area simply

by multiplying by a constant. This also holds true for weight per area
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by height category if plots are clipped by height cateogry. Data files
are smaller and conversions to biomass per area are very straight
forward using data collected from clipped plots. Data file manipulation
and analysis to achieve the desired result is minimal. Variances are
relatively easy to calculate.

6 - RECOMMENDATIONS

Clipped plots are recommended for use in the main browse inventory
based on results of this browse pilot study, our experience in the
analysis of these data, our past experience in sampling vegetation in
the area, and accepted inventory techniques. We cannot recommend a plot
size since no comparisons were made.

If the density x weight per individual method were selected, as
might be if there were existing density information or if density were
needed for some other purpose, then we recommend the following:

1)  Use 4-m2 circular plots spaced systematic-randomly at least 10

m apart for counting stems. Longer distances between plots
would maximize within-site variability and minimize
between-site variability. A viable method to relate stems
counted in density plots to clipped individuals, but having
independent samples short of clipping all individuals (or a
random sample thereof} in the density plot, could not be
determined. No double-sampling technique we tested held good
predictive ability, especially when height category was
considered.

2) Clip twigs of systematic-randomly chosen individual stems of

each‘species by height category. A Targe enough sample should

be taken to ensure the range of stem sizes has been sampled.
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Since a large scale browse inventory is being contemplated for the
middle Susitna River Basin, and because this pilot browse study had such
low sample size, we examined what techniques were being used in
large-scale inventories in the state; in particular the Cooperative
River Basin study conducted by the USFS (United States Forest Service)
and SCS (Soil Conservation Service). Thfs study was conducted in the
Susitna River basin, and is currently being carried out in the Tanana,
and will be perfbrmed in other major river drainages. The original
techniques used in the Susitna portion were based on past experience and
an expectation of how much could be accomplished in a day. Techniques
are being improved as more experience dis acquired and better
determinations of time and estimated sample size are determined.
Although the data have not been published, some are in draft publication
form and the data are available to the Susitna Hydroelectric Project
based on a Cooperative Agreement written in 1980.

A1l current growth and browse measurements obtained 1in the
Cooperative River Basin Study were procured in plots. Low vegetation
below 4.5 ft (1.5 m) was sampled using 2 ft x 2 ft (0.6 x 0.6 m = 0.37
m2) plots to estimate and clip the current year's growth (twigs plus
leaves) for range production. Tall brush information was recorded in 10

Ft x 10 ft (3 x 3 m = 9.3 m°

) plots and included productivity and browse
(at 5 mm diameter) information. The 5-mm diameter was the assumed
diameter-at-point-of-browsing. They used ocular estimates to estimate a

weight of some unit (e.g. a branch) in the 100-ft2

plot, count the
number of wunits, then clip and weigh the one unit to obtain an
adjustment factor. They were able to use large plots because they did
not clip the entire plot.

Most other environmental assessment sampling procedures with which
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we are familiar use plots rather than weight per dindividual times
density. We presume this is for simplicity and reliability of data.
Weight per area by clipped plots has only the one source of variation
while the product of 2 random variables has 2 sources of variation.
This is Jjust considering sampling error, and not the very real errors
associated with actual measurements.

Since the Cooperative River Basin study included productivity and
browse data collected from approximately 80 randomly located sites, we
think these variances should also be examined for allocation of sites to
vegetation types. One Susitna Plant Ecology team member assisted in the
collection of these data in 1980 as part of a cooperative agreement with
thé Alaska Power Authority. We believe as much existing information as

possible should be wused in planning for the full-scale inventory.
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TABLE 1. Level IV classification of 17 sites (3-19) sampled for the

52

Browse Pilot study during August 1983 in the middle Susitna

River Basin.

Level IV

Site #

Woodland Black-White Spruce
Woodland Black Spruce

Open Mixed Spruce-Paper Birch
Open Tall Willow

Open Low Dwarf Birch-Willow

Open Low Willow

10, 11

14, 15, 18, 19

16, 17

8, 9

4, 5, 6, 7, 12, 13
, :
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TABLE 2. Average density of stems per 10 m2 for shrubs in level IV vegetation types in the middle Susitna River Basin, Stem density was
calculated for l-mz, 4-m2, and 10-m2 plot sizes in 1983. Stem density from 4—m2 plots sampled during 1982 (from Steigers et al.
1983) were included for comparison.
Level IV Vegetation Type
1982 1982 1982 1982
WB-WS WS WBS MS-B 0S-B ™ DB-U DB-W LW LW
Species 1 4 10 4 1 4 10 4 10 4 1 4 10 1 4 10 4 1 4 10 4
Betula glandulosa 70 65 61 28 93 98 75 4 2 68 56 53 38
Betula papyrifera 1 1 1 1 2 1 1
Salix pulchra 1 7 3 2 16 11 17 1 1 21 12 8 27 26 20 5 186 116 94 53
Salix glauca 6 3 2 1 1 2 2 3
Salix lanata 10 2 1 15 11 7
Salix alaxensis 49 40 30 4 6
Alnus sinuata 1 <1 <1 3 7 1
Total stems 77 74 66 32 109 118 94 6 5 0 73 60 51 112 96 83 43 190 123 94 53

@ 4B-WS = Woodland Black-White Spruce; WS = Woodland Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; 0S-B = Open

Spruce-Paper Birch; TW = Open Tall Willow; DB-W = Open Low Dwarf Birch-Willow; LW = Open Low Willow.

Apn3S 101Ld asmoag
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TABLE 3. | Hithin-site variance of stem density estimates in l-me, 4—m2, and lO-m2 plot sizes for shrubs in level IV vegetation types in the

middle Susitna River Basin.

Level IV Vegetation Type a

WB- WS Was MS-B ™ DB-W LW

Species 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10
Betula glandulosa 3834 1209 1671 5966 3476 1787 5 80 48 4835 1475 801
Betula papyrifera 1 1 1 6 21 2 - 4
Salix pulchra 20 172 52 1178 476 1275 15 2 476 114 69 1686 1108 218 30712 8653 2104
Salix glauca 425 17 15 6 93 45 68
Salix lanata 352 2 8 1410 484 138
Salix alaxensis 3915 749 496 208 180
Alnus sinuata 5 18 35 110 253
Total stems 3514 1865 1Bl6é 6987 4001 2114 5 92 73 4104 1113 339 7850 2300 1051 30655 8324 2104

3 WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; TW = Open

Low Dwarf Birch-Hillow; LW = Open Low Hillow.

Tall Willow; DB-W = Open

ApnaS 30|Ld asmoug
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TABLE 4. Average time (seconds) to count stems in 1-m2, 4—m2, and lO—m2 plot sizes for 6 level IV vegetation types in the middle Susitna
River Basin. Values for individual species do not include time to move between plots and no values include time to locate and

establish the transects.

Level IV Vegetation Type a

WB-UWS WBS Ms-8 ™ DB-H LW

Species 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10
Betula glandulosa 17 48 64 24 54 69 6 16 10 "o 52 67
Betula papyrifera 1 1 1 7 5 16 2
Salix pulchra 5 16 20 6 13 25 3 4 9 19 22 14 34 44 91 102 131
Salix glauca 2 5 1 12 4 8 17
Salix lanata 9 5 4 8 10 13
Salix alaxensis 30 65 67 5 10
Alnus sinuata : 2 10 5 21 35
Move time 100 102 80 66 77 94 78 73 101 124 127 127 176 148 158 174 260 251
Total time including move 128 177 250 99 158 197 %0 96 137 176 255 313 227 257 303 280 401 420

@ WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; TW = Open Tall Willow; DB-W = Open
Low Dwarf Birch-Willow; LW = Open Low Willow.

Apn1s 30[Ld asmoug
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TABLE 5. Average time (minutes) to count stems for an estimated adequate number of plots at each site in l—mz, 4-m2, and 10—m2 plot sizes for
6 level IV vegetation types in the middle Susitna River Basin. Values for individual species do not include time to move between

plots and no values include time to locate and establish the transects.

Level 1Y Vegetation Type a

WB-WS WBS MS-B ™ DB-¥ LW
Species 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10
Betula glandulosa . 5 6 11 3 4 5 A1 23 44 3 4 3
Betula papyrifera 7 7 7 10 16 45 14
Salix pulchra 3 22 42 5 9 19 21 16 4 6 9 4 7 4 56 46 22
Salix glauca 10 4 11 58 8 7 14
Salix lanata 6! 5 27 6 5 4
Salix alaxensis 17 11 14 41 30
Alpus sinuata 14 46 10 18 26

Total all species incl, move time 29 24 0 12 11 11 617 86 155 50 32 21 20 12 11 163 154 70

8 WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; TW = Open Tall Willow; DB-W = Open

Low Dwarf Birch-Willow; LW = Open Low Willow.

Apn1s 10[ld asmoag
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TABLE 6. Summary of average time in minutes required to sample the density
of shrub stems for an estimated adequate number of p1ot§ at each

site. Means are by species across all sites for each non-zero plot

size,
Plot Size
. . 2 2 2

Species/Time # Cases T-m 4-m 10-m
Betula glandulosa 39 22 18 20
Betula papyrifera 10 - 20 32
Salix pulchra 41 25 27 37
Salix glauca 18 18 14 39
Salix lanata 12 48 21 23
Salix alaxensis 8 33 23 27
Alnus sinuata 7 16 30 57
Move time ' 51 2 2 2

Total time including move 50 130 89 67




Browse Pilot Study 58
TABLE 7. Summary of results of analysis of variance for the time
required to sample the density of shrub stems for an estimated
adequate number of plots. Sites were nested within vegetation
types and plot sizes were crossed with sites and vegetation
types.
Significance of F
Vegetation Plot
Species # Sites # Cases Type Size Interaction
Betula glandulosa 13 39 0.01* 0.78 0.26
Betula papyrifera 6 18 0.89 0.22 0.92
Salix pulchra 16 48 0.36 0.01* 0.07
Salix glauca 8 24 0.28 0.03* 0.02*
Salix lanata 5 18 0.29 0.85 0.69
Salix alaxensis 3 9 0.36 0.08 0.05*
Alnus sinuata 3 9 0.48 0.02* 0.04*
Total time 17 51 0.001* 0.51 1.0

* alpha < 0.05



TABLE 8. Comparison of vegetation types between the pilot study and McKendrick et al. (1982).
Percentages of total mapped area in the Watana and Devil Canyon impoundments and

construction zones from McKendrick et al. (1982; 102, 106) are also given.

Pilot Vegetation Type 1982 Vegetation Type Area (ha) % of total area
Woodland Black-White Spruce Woodland Spruce-White | 1,633 7.22
Woodland Black Spruce Woodland Spruce-Black 2,743 12.13
Open Mixed Spruce-Paper Birch Mixed Open Conifer-Deciduous 732 3.24

Open Tall Willow - | 12 0.05°
Open Low Dwarf Birch-Willow Mixed Low Shrub 1,391 © 6.15

Open Low Willow Willow Shrub 289b 1.28b
TOTAL AREA 22,609 100.00

% Estimated percentage derived from the Open Low Willow vegetation type

b Reduced by 0.05% which was assigned to the Open Tall Willow vegetation type.

Apn3s 30{Ld dsmoug
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TABLE 9. Average elapsed time/plot including move time in seconds, and number of 4-m2 plots/site,
minutes/site, and sites/level IV vegetation type required to sample total stem density
within 20% of the mean with 67% confidence. Estimates are for selected shrub species

in 9 level IV vegetation types in the middle Susitna River Basin. Betula glandulosa

has been excluded. Includes data modified from Steigers et al. (1983).

# Sites Time/Plot Plots/ Minutes/ Sites/Vegetation

Level IV Vegetation Type Sampled (Seconds) Site Site Type

Open White Spruce® 7 120° 5 10 193
Open Black Spruce® 10 110° 5 9 366
Woodland Black-White Spruce 2 129 31 67 237
Woodland Black Spruce 4 104 15 26 223
Open Mixed Spruce-Paper Birch 2 81 94 127 240
Open Tall Willow 2 242 “ 5 20 9
Open Low Dwarf Birch® 18 158°¢ 15 40 1,544
Open Low Dwarf Birch-Willow 6 205 5 17 76
Open Low Willow 1 398 8 53 -4

ApmiS 30lLd asmoug
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(Table 9 continued.)

% pata modified from Steigers et al. (1983).

Estimated time based on similarity of species composition and density to the pilot study woodland

black spruce vegetation type.

€ Estimated time based on similarity of species composition and density to the pilot study open

Apms 20114 DSMOAg

low dwarf birch-willow vegetation type.

d Only 1 site sampled.

19



TABLE 10. Comparison of vegetation types between the 1983 pilot study and 1982 browse inventory

(Steigers et al. 1983), and McKendrick et al. (1982).

Percentages of total mapped

area in the Watana and Devil Canyon impoundments and construction zones from

McKendrick et al. (1982; 102, 106) are also given.

Level IV Vegetation Type 1982 Vegetation Type Area (ha) % of total area
Woodland Black-White Spruce Woodland Spruce-White 1,633 7.22
Woodland Black Spruce Woodland Spruce-Black 2,743 12.13
Open White Spruce Open Spruce-White 5,166 22.85
Open Black Spruce Open Spruce-Black 2,615 11.57
Open Mixed Spruce-Paper Birch Mixed Open Conifer-Deciduous 732 k3,24
Open Tall Willow -- 112 0.052
Open Low Dwarf Birch Birch Shrub 3,673 16.25
Open Low Dwarf Birch-Willow Mixed Low Shrub 1,391 6.15
Open Low Willow Willow Shrub 289b 1.28b
TOTAL AREA 22,609 100.00
3 Estimated percentage derived from the Open Low Willow vegetation type
b Reduced by 0.05% which was assignedlto the Open Tall Willow vegetation type.

o | RN IS | 1 . 1 y .1 3
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TABLE 11. Percentage of cost to sample density in 4-m2 plots,
and allocation of 680 maximum sites among 8 level 1V

vegetation types. Betula glandulosa has been

excluded.
Level IV Vegetation Type % of Cost Allocation
Open White Spruce 39 264
Open Black Spruce 23 155
Woodland Black-White Spruce 3 20
Woodland Black Spruce 14 94
Open Mixed Spruce-Paper Birch 0.15 2a
Open Tall Wiklow 0.04 v
Open Low Dwarf Birch 11 75

Open Low Dwarf Birch-Willow 10 68

@ Minimum of 2 sites required.
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TABLE 12.

observer for each species.

64

Summary of plots of dry weight versus ocular estimate by

Betula glandulosa

Inter. Curvature Low

Approximate

Observer N Corr. Res. MS Std. Dev., Slope High
1 40 0.78 25.35 3.46 1.81  1.24 None 1 32
2 33 0.9 1.13 3.17 0.44 0.29 None 1 29
3 43 0.90 1.80 3.09 0.37 0.50  None 1 28
4 27  0.96 1.72 4,43 0.35 0.65 None 1 57
Salix pulchra
Approximate
Observer N Corr., Res. MS Std. Dev. Slope Inter, Curvature Low High
1 40 0.79 7.40 4.34 0.40 1.10. None 1 30
2 25 0.9 0.94 3.16 0.54 0.29 None 1.5 24.5
3 45 0.83  8.71 5.27 0.41 0.70  Nome 1 48
4 26 0.89 12.17 7.45 0.84 -2.83 Quada 2 33
Salix glauca
Approximate
Observer N Corr. Res. MS Std. Dev. Slope Inter. Curvature Low High
1 27 0,90 8.88 6.74 0.38 +0.20 None 2 65
2 15 0.94 7.22 7.50 0.68 =0.79 fNone 2 42
3 20 0.93 4.73 5.95 0.39 +0.83 None 2 49
4 15 0.97 1.98 6.04 0.38 =-0.02 None 2 56

Gty
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(Table 12 continued.)

Salix lanata

Observer _N Corr.

Res, MS Std. Dev. Curvature

65

Approximate

1 5 0.9
2 15 0.93
3 14 0.94
4 5 0.98

Betula papyrifera

Slight quad

Observer N Corr.

. MS Std. Dev. Inter, Curvature

Low High
8 62
1 31
1 21
12 42

Approximate

1 8 0.97
2 5 0.999
3 5 0.98
4 9 0.98

Alnus sinuata

Observer = N Corr.

Res. MS Std. Dev.

Low High
4 68
1 230
3 49
3 78

Approximate

Inter. Curvature Low High

1 2 1.00
2

3 10 0.97
4 2 1

2.5 13
8 44
15 42
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-
(Table 12 continued.) 7
Salix alaxensis

Approximate ;
Observer N Corr. Res. MS Std. Dev. Slope Inter. Curvature Low High -
1 8 0.98 16.43  21.68 0.35 1.25  Nene 5 175 ‘
2 »
3 14 0.84 71.29 15.13 0.21 5.39 None 15 195 J
-
4 8 0.98 72.19 43.53 0.46 -2.33 None 12 205 j
2 The Targest estimated value was about 33 and appeared to be an outlier. :
If this were eliminated, the largest value would be about 23, there would -

be no curvature, correlation would probably be higher, and slope would
be smaller. 4
-y
s
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TABLE 13. Summary of plots of dry weight versus untransformed shrub‘y

Study

67

dimensions and ocular estimates by species for 4 maJor spec1es

Betula glandulosa

Variable

Basal diameter(mm)
Height(cm)
Depth(cm)
Width(cm)

Right angle(cm)

Ocular estimate(qg)

Salix pulchra

Variable

Basal diameter{mm)
Height(cm)
Depth{cm)
Width(cm)

Right angle(cm)

Ocular estimate(qg)

n=124  Std. Dev. = 3.26
Corr. Res. MS Slope Inter. Curvaturelr ﬁbwv /ﬁigﬁ
0.80 3.89  0.09 -3.22 quad kéi 160
0.73 5.02 0.12 =-2.70 none 18?& 135
0.68  5.69 0.15 =2.01 none 13 104
0.70  5.49  0.14 -1.02 quad 6.5 104
0.75  4.73  0.24  -.91 quad 2 56
0.91 1.82  0.39  +.54 none 1 58
n=136 Std. Dev. = 5.19 R
‘;ﬂggfoximate
Corr. Res. MS Slope Inter. Curvature LOw  High
0.70 13.72  0.07 -2.19 quad 16 224
0.59  17.65  0.16 -2.88 none 13 105
0.64  16.04 0.27 -2.25 slight quad 5 58
0.56  18.54  0.17 +0.32 slight quad 5 135 (55)°
0.68  14.50  0.40 -2.24 quad 3.4 49
0.81  9.14  0.48 +0.29 none 1
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(Table 13 continued.)

Salix glauca n=65 Std. Dev. = 3.26
Approximate

Variable Corr. Res. MS Slope Inter. _Curvature Low High
Basal diameter{mm) 0.85 11.26 0.11 -4.54 none 25 225
Height(cm) 0.77 16.27 0.20 =5.89 slight quad 26 131
Depth(cm) ‘ 0.73 18.30 0.26 -2.09 slight quad 6 89
Width(cm) ~0.79  15.01  0.40 -5.45 quad 8 60
Right angle(cm) 0.71 19.61 0.36 =1.18 none 5 70 (50)
Ocular estimate(g) 0.89 8.39 0.38 +0.84 none 2 65

Salix lanata n=39 Std. Dev. = 7.24

_ : Approximate

Variable Corr. Res. MS Slope Inter. Curvature Low High

Basal diameter(mm) 0.69 28.38 0.09 =5.00 slight quad 53 265

Height(cm) 0.83  16.67 0.28 -9.91 quad 20 116
Depth(cm) 0.87 13.43 0.40 -5.84 none 10 86
Width(cm) 0.64 32,12  0.29 =2.50 none 7 77
Right angle(cm) 0.72 25,69  0.53 -3.87 quad 4 42
‘Ocular estimate(g) 0.94 6.73 0.51 =0.20 none 1 65

2 A1 values eiéept one were less than 55.

. |
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TABLE 14. Stepwise regression summaries by species for total dry weight
(Teaves plus twigs) and dry twig weight versus all shrub measurements

including transformations and volumes.

Betula glandulosa N=117

Dry weight
Standard error
Step rz of estimate Variables Added
0 3.63
1 0.79 1.68 estimated width
2 0.83 1.50 width
3 0.85 1.43 basal diameter
Dry twigs
Standard error
Step r2 of estimate Variables Added
0 0.67 |
1 0.33 0.55 estimated weight
2 0.37 0.54 depth2
3 0.44 0.51 height?
4 0.48 0.49 height
Salix pulchra N=126
Dry weight
Standard error
Step rz of estimate Variables Added
0 5.24
1 0.65 3.09 estimated weight
2 0.67 3.04 width

3 0.69 2.97 vol. 2=height x width x right angle
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(Table 14 continued.)

Dry twigs
Standard error
Step ré of estimate Variables Added
0 1.05 y
1 0.37 0.84 estimated weight
2 0.40 .82 depth
Salix glauca N=74
Dry weight
Standard error
Step r2 of estimate Variables Added
0 6.50
1 0.80 . 2.96 estimated weight
2 0.89 2.23 basal diameter’
3 0.90 2.07 vol 1.=depth x width x right angle
Dry twigs
Standard error -
Step rz of estimate Variables Added
0 2.13
1 0.64 1.29 estimated weight
2 0.73 1.11 basal diameter2
3 0.78 1.03 depth®
4 0.82 ~ 0.93 height2
5 - 0.84 0.87 width
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(Table 14 continued.)

Salix lanata N=38

Dry weight
Standard error
Step r2 of estimate Variables Added
0 7.27
1 Q.87 2.63 estimated weight
2 0.9% 1.87 vol. l=depth x width x right angle
3 0.95 1.73 depth? |
Dry twigs
Standard error
Step rz of estimate Variables Added
0 2.28
1 0.82 0.97 estimated weight
2 0.89 0.79 depth?
3 0.90 0.74 basal diameter2
| Betula papyrifera N=25
Dry weight
Standard error
Step r2 of estimate Variables Added
0 15.41
1 0.82 6.69 height?
2 0.89 5.40 estimated weight
3 0.92 4.66 observer 1
4 0.95 3.66 vol. 4=basal diameter?
5 0.96 3.42

71
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(Table 14 continued.)

Dry twigs
Standard error
Step rz of estimate Variables Added
0 2.35
1 0.57 1.57 height
Alnus sinuata N=21
Dry weight
Standard error
Step rz of estimate Yariables Added
0" 51.65
1 0.97* 8.45 width?
*(may be an artifact-largest value hit right on)
Dry twig
Standard error
Step r2 of estimate Variables Added
C 7.87
1 0.38 6.34 1/width
2 0.54 5.60 1/right angle
3 0.70 4.65 1/basal diameter
4 0.64 5.01 remove 1/width

.k
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(Table 14 continued.)

Salix alaxensis N=35

Dry weight
Standard error
Step rz of estimate Variables Added
0 25.42
1 0.83 10.50 estimated weight
2 0.89 8.57 vol. 2= height x width x right angle
3 0.91 8.17 width
Dry twigs
. Standard error
Step rz of estimate Variables Added
0 11.51
1 0.74 5.96 vol., 2
2 0.85 4.67 width2
3 0.87 4,32 estimated weight
4 0.90 3.97 vol 1= depth x width X right angle
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TABLE 15. Times to obtain measurements including clipping on each individual
of a species and the approximate optimum ratio of estimated
individuals to clipped individuals based on ocular estimate

as the only measurement. All observers were combined,

Field Times {seconds/individual)

Ocular Approximate
Species Est. Clip Diam. Crown(4)a Move n/n'=est./clip
Betula glandulosa 34 170 12 29 69 3/2
Salix pulchra 37 224 9 28 65 3/2
Salix glauca 27 132 7 26 40 5/2
Salix lanata 22 88 12 29 77 5/2
Salix alaxensis 31 245 14 27 319 7/1
Alnus sinuata 29 170 11 40 51 13/2
Betula papyrifera 50 351 10 48 97 2/1

a Crown measurements included height of plant, depth of crown, width,

and right angle,
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Table 16. Stepwise regression summaries by species for log (dry weight)

and log (dry twig weight) versus all shrub measurements,

-

untransformed or logarithmic transforms only.

Betula glandulosa N=68

Log (dry)
Standard error
Step rz of estimate Variables Added
0 .318
1 0.73 .166 log (est.)
2 0.79 .147 Tog (basal diam)
3 0.81 .140 log (width)
log twigs |
Standard error
Step rz of estimate Varjables Added
0 .332
1 0.11 .316 depth

Salix pulchra n=31

log (dry)
Standard error
Step r2 of estimate Variables Added
0 . 260
1 0.60 .168 log (est.)
(rest of printout not available)
log (twig)
Standard error
Step rz of estimate Variables Added
0 : .325

1 0.20 .296 log (basal diameter)
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(Table 16 continued.)

Salix glauca - n=57

Log {dry)
Standard error
Step r2 of estimate Varijables Added
a .355
1 0.82 .151 log (est.)
2 0.85 .139 log (right angle)
3 0.87 .132 basal diameter
4 0.88 .128 log (height)
Tog (twig)
Standard error
Step r2 of estimate Variables Added
0 432
1 0.69 | 241 log (est.)
2 0.75 221 basal diameter
3 0.76 .210‘ depth
4 0.81 .196 log (height)
Salix lanata n=27
log (dry)
Standard error
Step rz of estimate Variables Added
0 .317
1 0.72 172 log (est.)
2 0.85 .126 log (width)
3 0.89 114 log (right angle)
6 0.93 .092 all vars.=right angle, est. log

76
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(Table 16 continued.)

77

log (twig)
Standard error
Step r2 of estimate Variables Added
0 .419
1 0.64 .256 log (est.)
2 0.72 .230 log (depth)
Salix alaxensis n=35
log (twig)
Standard error
Step r2 of estimate Variables Added
0 .475
1 0.79 222 log (right angle)
2 0.85 .192 est.
3 0.87 .180 Tog (depth)
Tog (twig)
Standard error
Step rl of estimate Variables Added
0 .578
1 0.78 .275 log (depth)
2 0.83 .248 log (right angle)
Betula papyrifera n=22
Tog (dry)
Standard error
Step rz of estimate Variables Added
0 .453
1 0.77 .192 log (est.)
2 0.85 .158 log (basal diameter)




Browse Pilot Study

(Table 16 continued.)

Standard arror

of estimate

Variables Added

.453
.309
n=20

Standard error

of estimate

Tog (basal diameter)

Variables Added

.470
210
177

Standard error

of estimate

Tog (depth)
log {width)

Variables Added

log (twig)
Step r2
0
1 0.56
Alnus sinuata
Tog (dry)
Step rz
D .
1 0.81
2 0.87
Tog (twig)
Step r2
0
1 0.51

462
.333

Tog (basal diameter)
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Table 17. Comparison of slopes of regression estimates by observer and across all observers for each

species. Results were obtained using analysis of covariance with log (dry twig weight) as

the dependent variable.

Observer 1 3 All

Species N Slope N Slope N Slope N Slope N Slope Prob.
Betula glandulosa“ 18 -.0039 13 .0367 21 -.0044 16 .0159 68 0.0108 .003
Salix pulchra 25 .0139 11 .0300 22 .0165 15 .0344 73 0.0197 .327
Salix glauca 21 .0262 11 .0388 13 .0183 12 .0202 57 0.0243 .120
Salix lanata 5 .0267 9 .0283 8 .0510 5 .0309 27 0.0295 .559
Salix alaxensis 8 .0107 5 .0067 14 .0032 8 .0089 35 0.0072 .013
Betula papyrifera 7 .0122 4 .0028 4 .0315 7 .0085 22 0.0053 .020
Alnus sinuata 1 .8 7 -2 10 -8 2 - 20 o0.0025 -2
a Slopes could not be calculated for all four observers because observer 1 had only one observation. The

analysis could be rerun with only three observers.

Apn3s 30| Ld asModg
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Browse Pilot Study 80

Table 18. Results of analysis of covariance with Tog (dry twig weight)
as dependent variable, observer as the groups, and ocular

estimate as the covariate,

Equality of Adj. Means Zero Slope Equality of Slope

Species df Prob. df Prob. df Prob.
Betula glandulosa 3,63 0.825 1,63 0.008 3,60 0.003
Salix pulchra 3,68 0.980 1,68 0.000 3,65 0.327
Salix glauca 3,52 0.219 1,52 0.000 3,49 0.120
Salix lanata 3,22 0.115 1,22 0.000 3,19 0.559
Salix alaxensis 3,30 0.099 1,30 0.000 3,27 0.013
Betula papyrifera 3,17 0.668 1,17 0.023 3,14 0.020
Alnus sinuata 3,15 0.890 1,15 o0.091 % .28

2 Fquality of slopes could not be tested for all four observers because
one observer had only one observation. The analysis could be rerun

with only three observers.
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Browse Pilot Study

Table 19. Results of analysis of covariance with time to estimate

an individual as the dependent variable, observer as the

groups, and ocular estimate as the covariate.

Equality of Adj. Means Zero Slope Equality of Slope

Species df Prob. df Prob. df Prob.

Betula glandulosa 3,63 0.903 1,63 0.627 3,60 0.842

Salix pulchra 3,68 0.426 1,68 0.016 3,65 0.995

Salix glauca 3,52 0.012 1,52 0.453 3,49 0.970

Salix lanata 3,22 0.036 1,22 0.061 3,19 0.310

Salix alaxensis 3,30 0.316 1,30 0.006 3,27 0.331

" Betula papyrifera 3,17 0.013 : 1,17 0.002 3,14 0.166
Alnus sinuata 3,15 0.927 1,15 0.024 -2 .8

a Equality of slopes could not be tested for all four observers because
one observer had only one observation.

with only thrée observers.

The analysis could be rerun
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Table 20. Summaries of dry weights per individual, densities, and dry weight/area based on weight x

density and clipped plots for the woodland black-white spruce vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig

(g/Stem) (g/Stem) (Stem/lOmz) (g/lOmz) (g/10m2) Clipped Plots
Mean Var. Mean Var, (g/10m2)
Species | Mean Var.
Salix pulchra 5.3 2.4 13 69 - 31 -— 1 --
Salix glauca 2.6 0.6 3 8 10 2 0.2 2 -
Betula papyrifera 10.9 2.3 1 11 -- 2 - -— --

Apnig 30|14 asmoug
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Table 21. Summaries of dry weights per individud], densities and dry weight/area based in weight x

density and clipped plots for the woodland black spruce vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig

(g/Stem)  (g/Stem)  (Stem/iom’)  (g/10m%) (g/10m%) Clipped Plots
Mean Var. Mean Var. (g/10m2)-
Species . Mean Var.
Salix pulchra 2.5 1.1 10 23 634 11 136 11 2068
Salix lanata 2.6 0.4 38 99 - 15 -- 0 0.1

Apn1s 20(td asMoJg
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Table 22. Summeries of dry weights per individual, densities, and dry weight/area based on weight x

density and clipped plots for the open mixed spruce-paper birch vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig

(g/Stem) (g/Stem) (Stem/10m2) (g/lOmz) (g/10m2) Clipped Plots
Mean  Var.  Mean Var. (9/10m2)
Species | Mean Var.
Betula papyrifera 4.4 0.2 1 4 - 0.2 == - -
Alnus sinuata 3.3 1.1 1 3 - 1.1 -- 5 -

APNIS 10[Ld 2sMoug
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Summaries of dry weights per individual, densities, and dry weight/area based on weight x

Table 23.
density and clipped plots for the open tall willow vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig
(g/Stem)  (g/Stem)  (Stem/lom’)  (g/10m%) (g/10m°) Clipped Plots

Mean  Var.  Mean Var. (g/10n%)
Species Mean Var.
Salix pulchra 1.2 0.3 23 28 - 7 - 3 166
Salix alaxensis 19.3 7.8 41 750 39200 301 5910 393 1342000
Betula papyrifera 1.3 0.3 2 1 3 0.3 0.2 5 296
Alnus sinuata 2.1 0.7 7 20 613 6 50 73 59800

Apns 30|14 asmodg
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Table 24. Summaries of dry weights per individual, densities, and dry weight/area based on weight x

density and clipped plots for the open low dwarf birch-willow vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig

(g/Stem) (g/Stem)  (Stem/10m°) (9/10m2) (g/10m°) Clipped Plots
Mean Var, Mean Var. (g/10m2)
Species Mean Var,
Salix pulchra 3.2 0.4 26 69 - 1420 7 17 22 1800
Salix glauca 9.0 2.0 4 35 743 8 65 2 71
Salix lanata ‘ 21.8 6.1 22 661 848000 190 70200 2 150
Betula papyrifera 4.8 1.3 2 10 - 3 - 8 809

Apnis 30|14 asmoug
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Table 25. Summaries of dry weights per individual, densities, and dry weight/area based on weight x

density and clipped plots for the open Tow willow vegetation type.

Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig

(g/Stem) (g/Stem)  (Stem/10m’) (g/1om2) (g/10m°) Clipped Plots
Mean  Var.  Mean Var. (g/10m°)
Species Mean Var.
Salix pulchra 3.5 0.5 116 406 - 58 - 217 -
Salix alaxensis 29.2 11.2 6 175 -- 67 - -- -

Apnas 30[Ld @smoug
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Table 26, Average current annual growth twig and leaf biomass in grams per 10 m2 for shrubs in 6 level

IV vegetation types. A1 m2 circular plot was used.

Level IV Vegetation Type a

WB-WS WBS MS-B TW DB-W LW
Species Twig Leaf Twig Leaf Twig Leaf Twig Leaf Twig Leaf Twig Leaf

Betula glandulosa 22 157 24 123 2 15 36 192

Betula papyrifera ) 14 8 12

Salix pulchra 1 4 11 25 3 10 22 104 217 655
Salix glauca 2 3 2 8

Salix lanata < 0.5 0.5 2 5

Salix alaxensis : 394 550

Alnus sinuata 5 31 73 125

TOTAL 25 164 36 148 7 46 475 699 70 321 217 655

2 WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch;
THW = Open Tall Willow; DB-W = Open Low Dwarf Birch-Willow; LW = Open Low Willow

Apnis 10(Ld asModg
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Table 27. Elapsed time in seconds required for 2 persons to

clip current annual growth twigs and leaves from shrub

species in 1-m2 plots, and then move to and establish

a subsequent plot.

Yegetation Type

Elapsed Time (seconds)

Clip Move Total
Woodland Black-White Spruce 703 138 841
Woodland Black Spruce 649 92 741
Open Mixed Spruce-Paper Birch 59 54 113
Open Tall WiTlow 504 137 641
Open Low Dwarf Birch-Willow 1,124 122 1,246
Open Low Willow 1,800 141 1,941
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TABLE 28. Average time (minutes) to clip an estimated adequate number of 1-m2 plots at a site for 6 level IV vegetation types. Plots were

clipped by 2 persons.

Time required to clip each species was allocated based on percentage of total dry weight clipped.

Species

Level IV Vegetation Type

TH

DB-W

LW

Twig Leaf Totalb Twig Leaf Total Twig Leaf Total

Twlg Leaf Total

Twig Leaf Total

Twig Leaf Total

Betula glandulosa

Betula papyrifera

Salix pulchra
Salix glauca

Salix lanata

Salix alaxensis

Alnus sinuata

Total all species incl. move time

18
14

51
55

24
18

88

150

33
93
17
22
20

92

139

55
82
49

110
232
66
102
69

104

127 180 240

324

3 WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; THW =
Low Dwarf Birch-Willow; LW = Open Low Willow

b Total = total of twig + leaf using leaf estimated sample size.

Open Tall Willow; DB-W = Open

Apn3s 30[Ld asmoug
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TABLE 29.

Approximate average elapsed time including move time in seconds for 2 persons to clip

current annual growth twigs in l-m2 plots, and number of 1-m2 and 0.5—m2 plots/site,

minutes/site, and number of sites/level IV vegetation type required to sample clipped

plots within 20% of the mean with 67% confidence. Estimates are for selected shrub

species in 9 level IV vegetation types in the middle Susitna River Basin. Betula

glandulosa has been excluded.

Includes data modified from Steigers et al. (1983).

# Sites Time/Plot? Plots/ Minutes/ Sites/Vegetation
Level IV Vegetation Type Sampled (Seconds) Site Site Type
Open White Spruce’ 7 122° 16 33 328
Open Black Spruce’ 10 122° 27 55 783
Woodland Black-White Spruce 2 168 8 22 - 2
Woodland Black Spruce 4 153 32 82 401
Open Mixed Spruce-Paper Birch 2 89 114 169 501
Open Tall Willow 2 322 10 54 220
Open Low Dwarf Birchb 18 172e 23 66 2,095
Open Low Dwarf Birch-Killow 5 218 13 47 9
Open Low Willow 1 589 1 108 oy

Apn3s 10| Ld 3smMoug
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(Table 29 continued.)

2 Estimated time based on the percent twig weight of total twig plus leaf weight. A minimum of

30 seconds/plot was used.

b Data modified from Steigers et al. (1983).

 Estimated time based on similarity of species composition to the pilot study woodland black spruce

vegetation type.

d O.5-m2 clipped plot size; 15 plots/site.

€ Estimated time based on similarity of species composition to the pilot study open low dwarf

birch-willow vegetation type.

f Only 1 site sampled.

Apn1s 10(14 oSMoug
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Browse Pilot Study 93

TABLE 30. Percentage of cost to clip plots, and allocation
of 680 maximum sites among 8 level IV vegetation

types. Betula glandulosa has been excluded.

Level IV Vegetation Type % of Cost Allocation
Open White Spruce 46 313
Open Black Spruce 18 121
Woodland Black-White Spruce 0.05 o?
Woodland Black Spruce 6 41
Open Mixed Spruce-Paper Birch 1 7
Open Tall Willow 1 7
Open Low Dwarf Birch 26 175
Open Low Dwarf Birch-Willow 2 . 14

@ Minimum of 2 sites required.
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Browse Pilot Study 94

FIGURE 1

Location of Susitna River Basin study area in southcentral Alaska.
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Browse Pilot Study : 96

FIGURE 2

Location of 17 sites sampled during the browse pilot study in the middle

Susitna River Basin.
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Browse Pilot Study

APPENDIX A
DENSITY STATISTCS-3 PLOT SIZES

Means, standard errors, variances, and estimated sample sizes for 1-m2,
4-m2, and 1O-m2 plot size density estimates for shrub species. Density
estimates are presented by site, with sites grouped into level IV vegetation
types. The within estimated sample size (WNHAT) is the number of plots of the
respective size required to sample the density in the vegetation type within
20% of the mean with 80% confidence. These density plots are then evenly

allocated to the number of sites sampled in the type.
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TABLE A8, MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS. LM oo,
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TARLE A’g MFMLH QTANUM\.[I F.ZF\F\ORSy (—‘IHD UM\IﬂNCE...» FOR h;TEM LOUNT (J.HZ?) ]
OF SELECTED SHRUR SFECIES INDIVIDUALLY ANMD {‘UHHFNLH FOR '
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SIZE (NHAT) I% THE NUMEBER OF  SAMPLING UNITS REQUIRED TO SAMFLE THE
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TARLE AYS HMEANS, BTANDART ERRDRET AND VARTANCED FOR STEM COUNTS (4ND) o T e
OF SELECTED SHRUR SFECIES INDIVIDUALLY AHND COMEINED FOR
GITE 3. N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATEL SAMFLE (
SIZE (NHATY I8 THE NURREROF SAMFLING UNITS "REQUIRER TO SARFLE THE e e e
DENSITY WITHIN 20% OF THE MEAN WITH 8B0Z CONFIDENCE.
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SALIX FULCHKA
1T RALIX TALAKENSTS
', TOTAL ALL SFECIES
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: TAELE A¥( MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2)
1 SHRUR SFECIES INDIVIDUALLY AND COMEINED FOR OFEN LOW WILLOW
THE NUMBER OF SAMPLING UNITS,  THE ESTIHATED BAMFLE 7
IS5 THE NUMBER

000000

OF SAMFLING UNITS REQUIRED TO

SAMFLE THE
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114, 31.0 B8653.3

I T P VA Y A

123, 30,4

8324.1

27  B84651.30
TTUTTTTTA8Y T 179.88
23 8324,13

WN

UNHAT

EMS N= 1

EN

ENHAT

0.00

=000
0.00

(e



IﬁBIl A47 hlﬁﬂap STANDARD ERRths AND UﬂhlANCEm Fﬂh qTFH COUNTS (10M2)
SELECTED SHRUR BSFECIES INDIVIDUALLY ANI COMRINED FOR _
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THRLE Aqf MFhN TANDARU ERRORG, AND VARIANCES FOR TLN COUNTS (10M2)
OF MLLK[1EM GHRUR SFECIER INDIVIDUALLY AND COMBINLD FOR

BITE 11iw"NmTSwTHEmNUHBER*UF”SﬁHPEIHG“UNITS{“'THE ESTIMATED SAMPLE — ™

STZE (NHAT) I8 THE NUMRER OF SAMFLING UNITS REQUIRED TO SAMPLE THE
BENG lIY H[THIN 204 OF THE HFAN MITH 8BO% CDNFFHENPL '

NHAT

CATEGORY (M = 10) I X 8. ) N
L . . g i
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TAELE A49 HEANS, blﬁhﬂnﬁh IRRORJ! AHD VARIANCES FOR STEM COUNTS (10KH2) .
0F SELECTED SHRUB SPECTES INDIVIDUALLY AND COMRINED FOR . NUOHLANH RLACK~ .’
JUHITE"SPRUCE“TYFET' N I5 NUMBER OF BAMPCING UNITS, THE ESTIMATEI SAMFLE
SIZE (NHAT) IS THE NUMEBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
DENSI1Y N]THIN 20% OI THE MEAN UITH BO/ CONFIDENCE.
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TAHELE A5b MrﬁNav STANDIARD ERRORS. AND VARIANCES FOR STEM COUNTS (10M2)
OF SELECTED SHRUR SPECTIES INDIVIDUALLY AND COMBINED FOR '

BITE 14, "N TH THE NUMRER OF SAMFLING UHMITS. THE ESTIMATEDR SAMFLE o
BIZE (MHAT) I8 THE NUMBER OF SAMPLING UNITS REQUIRED 7O SAMFLE THE

UINa]T" ulTHIN 20{ OF THE MEAN WITH 80% LON[IHFNLL.

e v T v o s So0s M = M B e e e A e i M = Sirh o o S o

e Nm e e e e e e G o e L e mw M R R e A ol N e lees me mm vt an e an m wh ee 4 A e e W o 8010 e W A e W 0 B

it
<

CATEGORY (N = 10) o X 5. g N _NHAT WITHIN WN  WNH,

- —— X%wqwhuﬂm”_. o

e m mR G e mm am me e e N AR Me e e

wm e s e e e e Ml M e R R e e EE R e me el S M WM TR Rt e AN e e sem Seel M Mo mE EE W S e me e e e e e R EE s e e Nk S i

\ETULn hInNDULUJn ' Y7 14.6 212741 i0 10
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TARLE A5/ HEANSy STANDARITERRORSY "ANT VARIANCES FOR STEM COUNTS CLOMRY =~ 7 = 7w o s o

OF SELECTED SHRUR SFPECIES INDIVIDUALLY AND COMEBIMED FOR

SITE 139. N I8 THE NUMBER OF SAMFLING UMITS. THE ESTIMATED SAMPLE
SIZE (NHATY IS5 THE MUMREROF SAMFLING UNITS REQUIREI TO SAMPLE THE
DENSITY WITHIN 2074 OF THE MEAN WITH 80X CONFIDENCE.
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TARLE AS2 MEANSs STANDARI ERRORSs AMND VARIANCES FOR STEM COUNTS (10M2)

OF SELECTEN" SHRUBTSPECIES INDIVIDUALLY "AND COMEBINER FOR =~ 77 7o omres s
SITE 18. N I8 THE NUMRER OF SANPFLING UNITS. THE ESTIMATED SAMPLE

SLZE (NHAT) 16 THE NUNBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE

DENSTTY WITHIN 20% 0OF THE MEAN WITH 80% CONFIRENCE. ' o

e e o e e - - o et s it e G e mE RA AL Mol S e i M e e MR AT RE Bem e M M K Sim e e R T me me RNt R N B0 MU R0 BHe e md e me tens i B P R ME e ME MK Mbs Shi Ao o mm e Sem guw B0y
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TOTAL ALL HBFECIES AN 11.8 1381.4 10 17

TTHNTTTHN



PSS VE N e et et il M e e L et ek sin e el Mer P e mi R i e

TABLE A53 HEAMNSy STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS
OF SELECTED SHRUE SFECTES THOTVITNUALLY AN

BITE 19, N IS THE NUMRER OF
SIZE (NHAT) I5 THE NUMEBER OF

Ulﬂ”l1f WIIH]N 204 0F THE FMEAN WITH BOZ
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“TABLE A3Y HEANS, STANDARD ERRORS. ANI"VARTAHCES FORTSTEM "COUNTS (10M2) """ 7 "7~

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMEBINED FOR/WOODLAND BLACK. ¢
JSFRUCE TYFE, N IS THE NUMEER OF SAMPLING UNITS. THE ESTIMATED SANFLE
“BIZETUNHAT)Y 186 THE NUMBRER OF SANFLING UNITS REQUIRED TO SAMPLE THE

DEHSTTY WITHIN 20% OF THE MEAN WITH 80%Z CONFIDENCE. .

e e _—— 2~_

CATEGORY (= 40) X 5. g N NHAT
X,

5 8.6 2954, 9 20 2
17, 5.6 1237.7 40 17
36,8 .40 350

EETULA GLAHDULOSA
SALIX FULCHEA

SALIX LANATA 2, 1,0
TOTAL ALL SFECIES
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1uRlL A527Hrﬁu uTANUﬁRD FRhURqr AND UﬁRIﬁNLEo FOR 5TEM COUNT. (1LOM2
OF aLLECTEh EHRUB”SFEGIcr“IﬂrTanUﬁrrY“ﬁNn“EUMEINEn“FuR 1
SITE 16. N IS THE NUMBER. OF HﬁM}I[NG UNITS. THE ESTIMATED SAMPLE -
SIZE (NHAT)Y I8 THE NUMRER OF SAMFLING UNITn REQUIRED TGO SAMFLE THE
BENSITY NITHIN 20% DF 1ur MLAN WITH 304 FDNFlhENCl.
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WN WNH
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BIZE (WHAT) IS THE "NURFER OF "SAMPLING UNITS REQUIRED TO SAMPLE ™ THE
UlN%IIY WITHIN 20%Z OF THE MEAN WITH 80% CONFIDENCE. ‘
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OF ELEC?ED SHRUB SFPECIES INDIVIDUALLY AND COMRBINED FOR
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TTABLE AR7 HEANS, TBTANDARD ™

OF SELECTED SHRUE

EI-.F-.DR WF_UAKTENFFETﬁF tTTEN CDUNT“ 110H‘“’5
SFECIES INDIUIUUALL\ AN COMBINED FOR OFEN WMIXED
SFRUCE-BIRCH TYFE. N I5 NUMBER OF SAMPLING UNITS., ESTIMATED SAMFLE
GIZE C(NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMPLE THE
“O/ OF THE MEAN WITH BOZ CONFIDENCE,
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BETULA GLHNUULUJA 24
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THELE APE MEANSy STANDARD ERRORS. AND VARIANCES FOR STEM COUNTS (10M2)

OF SELECTED SHRUE SFETIES TRIIVITUALTY AND COMBINEL FOR™
SITE 8, N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) 15 THE NUMEBER OF SAMFLING UNITHS REQUIRED TO SAMPLE THE
DEWNSITY WITHIN 207 0F THE MEAN WITH 80X CONFIDENCE. ™~ o
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e se U ek e e -
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1n1|| 359 thﬂqi STANDARD EREORSY AND VﬁEIﬁNCES FOR STEM COUNTS (10M2)°
OF SELECTED uHRUB SPECIES INDIVIDUALLY aND COMEBIMED FOR
SITE %. N I§ THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE

SIZE (NHMAT)Y IS THE NUMKERTOF SAMPLTHG UNITS REQUIRED TO SAMFLE THE — 7 7

GENSTITY hlI'lHIN 20% OF THE MEAH WITH 80Z CONFIDENCE.
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TABLE ALD HEANar nrmnnr\u ;r\mr\s, AND wmmum 5 FOR STEH cnum.; (10M2)
“OF SELECTED SMRUEL SFECIES INDIVIDUALLY AMD COMEINED FOR TALL
TWILLOW TYFE, "M™I5 THE NUNRER OF "SARFCING UMITS, ~ THE ESTIMATED SAMFLE ~— — """ = oo = —
SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIREL TO SAMFLE THE
DENSITY WITHIN 20% OF IHE MEAN WITH 80% anHnENCE, - :

CATEGORY (N = 20 5 N NHAT WITHIN WHN WNHAT RME N= 2 EN HENHAT

> i
m .
H

oM SR %

BETULA FAFYRIFERA 1. 0 2,2 20 354 2.05 18 334 4,09 1 671 (
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293 5;90 i8 973 10,33 1 1002

2
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e e e e e e e =+ e et ——— e e amlA
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TAERLE Akl MEANG, STANDARD ERRORSs AND VARIANCES FOR STEM COUNTS (10M2)

OF SELECTED SHRUER SPECIES INDIVIDUALLY AND COMRIMNED FOR :

SITE 12, NI THE NUMBERTOF  SANFLINGTUNITS 7 THE ESTIMATED SAMPLE - - 7w o o e
BIZE (HMHAT)Y 18 THE NUMBER OF SAMPLING UNITS REQUIREDR TO SAMPLE THE

DEHGTTY UlTHlN ”0/ U[ THE HLAN UfTH 80? LUH[[ﬂfNFF.
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NF SELECTED SHRUR ™
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- TARLE /443 MEANS» STANDARD ERRORS. AND VARIAMCES FOR STEM COUNTS (10M2)

OF SELE (,TLLI SHRUR SFECIES INLDIVIDUALLY ANT COMBINEL FOR
»lTE. 4, N IS5 THE NUMBRER OF S.‘-\MF'LING UNITS, THE ESTIMATED SAMPLE
BIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE

' nmvm WITHIN 207 OF "THE MEAN WITH BOX CONFIDENCE: — - e e

- enans b AR e m S e e e e e e P e A B M e A 4o mir M Mw G A e B o Sl R MR WK ML cw Mo A A AN SR 6o i S8 EE e We A 66 mT e S e R S A e bl 404G U NS G e s e e Gl

S
£

CATEGORY  — (N = 10) a X 5L g , N THHAT T T WITHIN W
S X

e M e e el AU MK SR W e wm R BA HE e A e e B AN S T ke IR BE W e e W R ML ER M e SR WK G EE N NG A S MM R MW T RW e e WA mE K e mR EA BN S AN A aR U GRS e NS Sl DK AE G ae A Sd NG SE mm we e

BETULA GLANDULOBA ] - als 62 3849 10 7o

SALIXK PULCHRA : g 50, 8.1 663.8 - 10 12
SALTIX LANATA 8. 4,1 171.4 : 10 100

CTOTAL r‘-‘xl.,.l_ SI' ECIES ' 109 ' A0V 6T TTTIINE T Io Ty T e e

M mE mm e M N e R e R R AR — Ao EE EE N e e Sk e N e e R Ml LN WE M SN R A AN L e mm R e N M R G v e A B Su Om e e W B e WN WY el el G W e O éed e G wm W e
i




"TOTQL ALL SFECIES S 11, 13:+8 1907 .4

- o W = o e e e it i e Mo e et T T e Srm e e by Ky e 2 ey i e Yoy im shm e e e el A B0 G 03 MM WA SHES Ws MO ST OIS W A Sa MmN TR R MR A e M6t M M RN W ST W W R PR WT R N W MR e A e

THBLE ALY MEANS, STANDARD ERRORSs AND VARIANCES FOR STEM COUNTS (10M2)

OF SELECTED SHRUBR SFECTES TTNUIVITUAT LY "TANT COMBINET FOR™ :
SITE S« N IS THE MUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT)Y I8 THE NUMRER OF SAMPLING UNITS REQUIRED TO SAMFLE THE

DENSITY WITHIN 207 OF THE HMEAN WITH BOZ CONFIDENCESY ;

o)

.

CATEGORY =77 77URN =107 _ X g T g e AT T THINTT NN“““MNHR

X

T e e dm B e i T MW S 0 K4 S IS Mes M M MR el BS SIS AN MM A M WA L M M e e A U ik M i e R MM E TR S R WA MR e e MR P e W e e sk mm e ek o e e B e e WS S 0 Mk i

CBETULA GLANDULUSA e B2 _ 2.8 1650.,0° - 1o B

SALIX FULCHRA : ' 28, 4.4 211.2 10 11
10 7

MR B ks s m T ML Al s e mie e W e e M SN e NN B TN T TH0K W Her W A T A AN R b Ne Rm me o e e My Bie m e e eE G M e e e G bl e e WA I 0 D MK LN R WD mME M WA Sm W R M AR S W AR G0 N0 DN e e vew
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_ TABLE AS MEANSs STANDARD ERRORS, AND VARIANCES FDR STEM COUNTS (10M2)

OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEBINED FOR

GITE 4. “RTIE THE NUREER OF SAMFLING UNITST “THE ESTIMATED BAMFLE ™™ " "~

BIZE AWHATY IS THE NUMEBER OF SAMFLING UMNITS REQUIRED TOD SAMPLE THE
DENSITY WITHIN 20% 0F THE MEAN WITH 80Z CONFIDREMCE.

T P A e )

¥

CHTEBDRY (= 10) X 5. 5 N

Sy

M AR e e e e Pe M B e N AT e @6 e ek kA mE AR R e L LA Ea me e m R GR M R e e S R R N AR ed ms NG ME MO WG e ek A SN MR W me e G MR AR e S e Se M e e e e

BETULA GLANDULOSA &5 . b0 366,90 , 190
SHLTX FULCHRA — 7 77T T TR T L3S G T e
BALTX GLAUCH ‘ 34 | ) 22,5 ' 10

TOaTAL ALL SFECIES i 8%. b2 J84.0Q 10 2

NHAT

WITHIMN WN UNHAT

Eo/



l(n}flt /}éé thqu STANDARD EF\F\.D[\.M ANTI VARIANCES FDF\ TLH COUNTS (1oM2)
OF SELECTED SHRUB SFECIES INDIVIDUALLY AN COMBINEU FOR . '
SITE 7. N IS THE NUMEER OF SAMFLIMNG UNITS. THE ESTIMATED SAMPLE —7 7~
FTZE (NHATY I8 THE HUMRBRER OF SAMFLING UMITS REQUIREDR TO SAMPLE THE
s ITY I'JITHIN Il()'? ﬂF THE NF(‘\N bIIfH dO/ (‘DNFIIIFNC,[...

4V s Voo e PO O G ey g oo e

¥
£

SATEGORY (N = 10) ; X 8. 5 N CNHAT

v s o s e e M e T W mR MR R N MA LR ML WG B B N Ha B AR e mm ek mm e ey N e W SR AR M - = i i e SR A MR NG L G Bh e RS HE M e o M we e —o e S BE e e e

BETULA GLm-!l"llJl 05A ' 23, 6.2 581 o7 10 20

WITHIN

BAL I PULCHRA 7 6. A T DR -0 + B S

HaLIX GLAUCH _ 12, 6o O 363 .4 i¢ RQ
BALLIK LaHATA ' 25, 6.8 AS6. 6 10 30
TOTAL ALl SPECIES W77 7 777 T AR ST T "9, 0 B12.7 10 8

WN WNHAT



ERFRORS: AMD VAKIANCES FOR STEH COUNTS (10M2)

TARLE A6T

EARS : GTARDARD
SHRUE SFECIES INDIVIRUALLY AMD COMBINED FOR OFEN LLOW DWARF

EIRCH-WILLOW,

e ikt

RETULA GLANDULOSA
SALIX FULCHRA
SALTIX GLAUCAH
SALTX LANATY
TOTAL ALL SFECIES

15 THE NUHMBER™OF SAMFLING UNITS., "THE ESTIMATED SAMFLE
THE HUMRER 0OF SAMFLING UNITS REQUIRED TD SAMFLE THE
DENSITY WITHIN 20% OF THE MEAN WITH B0% CONFIDENCE.

L]

<

H. 9 N HHAT

ey e e

v 3 10924.2 &0 17

B1.0 60 333
208.7 a0 164

Lol 1
~3 M

4
.
.

TRV T4V T TR T T T 9

ST 444,87 T T T R0 T T AT T

WITHIN

801,23
217.73

67474
137 .66
1051.30

54
-
o

OA

54

T

o

4

BME N= 6

B1.,75
223.71
P75.43

CTTE938.3177

2
BYT V6

W Lrea th

ENHAT

63
300
875 (
764

e T



TABLE A€ MEANSs STANDARD ERRORSs AND VARTIAMNCES FOR STEM COUNTS (10MZ2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMRINED FOR
RITE 3. ®W IS THE HUMEBER "OF SAMFLING UNITS. THE ESTIMATED SAMFLE
BIZE (NHAT) I8 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE

m ke s e i M MR s e TR e 0t B e e s ore M mn e b e s b e WAL wied ks sae D e s e e e e s beee W OM e o930 )

DENSITY WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.

A mA B e T e S M S e MR e R e e A bt ot Ua e NN A N M A N MM M NN ER mE G MW A W P SR R R Wm0 B e e e G

. 2
COATEGORY {(H = 2) ' X S 8 N ~ NHAT

e e

S e s tvea e e e e e i e B kb ok el e s B M B M6 e B s wh EE W G TIR e RS R EED MM W RS MR R ST MR e e M e e Sl ol DB M GG L AR S 4K MM EL EE DR MR $@ KM NN WO DA 0 = me e e mn =a e e

SALTX FULLCHEA ’ . 24, 15%.3 2104.4 ? 10

TATAL Al SPECTEQ'ww+ﬁwmww““ﬁwffb6‘?4TWUMhHm15;3qﬁw'?104?4'“”m'“—wm"mmvwm“_m“mm_miﬂw“'M

A e R e e e e e SA me GG S B RE TR R N Em Wm0 W %0 e

e e s s R e e e e S el e e R e W WR WE AW Ak SR NS e ter M e R e e e il e e W bk Wl Wi Gl M o A Tele M) M MM MM G mm R W M

WITHIN WN

WHHAT

&.... 99/



TABRLE A69 MEANS, STANDARD CRRORSs AND VARIANCES FOR STEHM COUNTS (10H2)
OF SELECTEDR SHRUB SFECIES IMDIVIDUALLY AND COMBINED FOR OFEN LOW WILLOW . :
TYPE. # 15 THE HUHBER OF SAMFLING UNTTS. "THE ESTIMATED SANFLE o ) ’ o T TToTT e
SIZE (HHATY I8 THE HUMKER OF SAMFLING UNTTH REQUIRED TO SAMFLE THE
RENGITY WITHIN 20% OF THE MEAN WITH 80Z CONFIDENCE., Q—*

CATEGORY (N = ?3 X 5 5 N NHAT WITHIN MN WHHAT EMG N= 1 EN BMHAT
10 2104.,34 3 10 000 Q- 1
10 2104.36 a 10 T T 0,06 (4] |

SALTIX FULCHEA 24, 15.3 2104.,4 ks
TOTAL ALL SFECIES 94, 154 : 7

Y



APPENDIX B




A,

Browse Pilot Study

APPENDIX B
TIME TO ESTIMATE DENSITY

Means, standard errors, and variances for 1-m2, 4-m2, and 10-m2 plot size
density time estimates. Time to count stems of each shrub species and move
between plots 1is presented by site. Sites‘ are grouped into Tevel [V

vegetation types. Estimated sample sizes for times are not used.



‘s

-

(S B B I T AR T SR B i R
TAELE Bl MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)

OF SELECTED SHRUB SPECIES INDIVIDUALLY AN COMEINED FOR

SITE 10, N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE

SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS RERUIRED YO SAMFLE THE

TIME WITHIN 204 0F THE HEAN WITH GOZ CONFIDENCE, — 77—~ /7

- 2
CATEGORY (N"="710) X §- 5 H
X

BETULA GLANDULDSA (SEC) 22, 3.2 104,2 I L A A
BETULA FAFYRIFERA (8EC) 1 0.2 0,3 10 11
SALIX FULCHRA (SEC) B4 . 244 58.7 10 35
SALIX GlLaUCA (SECY 7 Y Y 12.2 10
SALIX LANATA (SEC) 2, 044 1.3 10 20
SALIX ALAXENSIS (SEC) 1, 0.2 045 10 B2
ALNUS SINUATA (SEC) T 1, 0.2 042 16 20
MOVE TIME RETWEEN FLOTS (SEC) 57 12,6 159649 10 20
TOTAL TIME PER FLOT W MOVE 13,0 1691,2 10 |

S 104 ©
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TAELE BZ MEANS, STANDARD ERRORS,» AND VARIANCES FOR TIMES (1 M2)
OF SELECTEH SHRUR SPECIES INDIVIDUALLY AND COMBINED FOR

‘SITE 11¢ N I8 THE NUMBER OF SAMPLING UNITS. THE ESTIMATEDR S8AMFLE . — -«

S5IZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REGUIRED TO SAMFLE THE
TIME WITHIN 20Z OF THE MEAN UITH BOA CUNFIDENCE»

CATEGORY (N = 10) h X 5. ) N NHAT

T o T o B o
RETULA GLANDULOSA (SEC) 13, 345 125.6 10 33
BETULA FAFYRIFERA (SELY "~ 77 777 1, 0.2 0.2 10 20
SALIX FULCHRA (SEC) ‘ o2 0.7 3.0 10 47
SALIX GLAUCA (SEC) 2. 1.3 18,2 10 187
SALIX LANATA (SEC) 71, T 0.2 0,3 10 44
SALIX ALAXENSIS (SEC) 1. 0s+4 1.4 10 73
ALNUS SINUATA (SEL) 1. 0.2 0.3 10 44
MOVE TIME RETWEEN FLOTS (SEC) 143, 74.9 54144,5 10 114
~TOTAL TIME FER FLOT W MOVE 162, 73,3 a3781.3 10

MR SO M et R R M S R S SS L S R ot e S St ) S Mt A R e b W MU D R e e B S Me M G f R S S R M G v ML W e DL M e ek s R e G G N WA M R M RN G e et v e SE AR e e

WITHIN WN  WNH

QL
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TABLE B3 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2) ‘ i L L
OF SELECTED SHRUR SPECIES INDIVIDUALLY AND COMBINED FOR “WOODLAND BLACK=e
WHITE SFRUCE-TYFE., N IS NUMEER OF SAMPLING UNITS. THE ESTIMATER SAMFPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE ' A
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIBENCE. -
- 2
CATEGORY (N = 20) TXTTTTTTTURITTTT T TS TN T T T U TTNHAT T WITHIN C WN
X
BETULA GLANDULDSA (SEC) 17,7777 2.4 133.1 20 “197 "114,89 18 147 T 450,80 1 63
BETULA PAFYRIFERA (SEC) i. 0.1 0.3 20 14 0,28 18 15 0.80 1 41
SALIX PULCHRA (S8EC) 5, 1.4 40,4 20 51 31,85 1B 48 198,45 1 295
T BALIX GLAUCA (SEC) T T T T TTRVE T T 14,47 T TR0 TU134777 15,20 18 7142 0,20 1 z
SALIX LANATA (BED) 1. 0.2 1.1 20 39 0.81 18 28 7.20 1 244 %
SALIX ALAXENSIS (SEC) i 0,2 1.0 - 20 a1 0,97 18 81 0.80 1 67
ALNUS SINUATA (SED) R R ) S5 Y | U0 SR T+ B 29 7 0.26 187730 0,20 1 23 v
HOVE TIME BRETWEEN FLOTS (SEC) 100, 38.3  29270.9 20 121 28880,70 18~ 119 36295,20 1 149 )
TOTAL TIME FER FLOT W MOVE 128, 37,1 27482.6 20 27736,25 18 22916.45 1 -
\

14{



(** - TARLE BY "MEANS, STANDART ERRORS, AND VARTANCES FOR TIMES (1 M)
OF SELECTED SHRUR SPECIES INDIVILDUALLY AND COMEIMED FOR
‘BITE 14+ N IS THE NUMBER OF SAMFLING UNITS, THE ESTIMATED SAMFLE ) )
SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE ~
TIME WITHIN 20%Z OF THE MEAN WITH 80% CONFIDENCE.

et G m B B b B e 4 e e P Y P et A Gt Mot Mot e e ke o o e A e A S LS S e el e S mm e e O A My BE AR L e W0 OW D A B BE e A ek bt A B B S T e e B T s G e o R M6 B Gem M A e W wE e

2
CATEGORY (N = 10) X 5.. 5 N NHAT  WITHIN WN - WNHP
X
| BETULA GLANDULOSA (SEC) 23, 3.6 129,1 10 11
i BETULA FAFYRIFERA (SEC) 1, 0.2 0.3 10 17
- BALIX PULCHRA (SECY 2 0,5 2.0 7 S ¥+ R
1 BALIX GLAUCA (SEC) 1. 0.3 0,9 10 76
L SALIX LANATA (SEC) , 1o 0.2, 0.2 10 20
" SALIX ALAXENSIS (SEC) Y 1S S - 107777 g )
ALNUS SINUATA (SEC) i, 0,2 0.3 10 46
MOVE TIME BETWEEN FLOTS (SEC) 584 10,9 1189 .6 10 15 -
TOTAL TIME FER FLOT W MOVE 777 784, 7 7711.,5 = 1319.6 10

e T o ek by i Y G M e R G e G W A B B AW T e e el A M B R R B e 1Y RO e Gy G 0 N e R SR S e e WM R S SE B SN M e e G S Ty e M e WA S e M TR G e A W e el e ML M L O B b e




et o b .

~ TOTAL TIME FER FLOT W MOVE

e oo o e e s Sets M s i ovee o et e (i T Bt M B P e e M e B M W R AR R e e M A MM G M W W e e R S SR R S e =0 en e Rl R e e e R mR T fe e e e e e @ UK R M s e b v e e e S et 4

TABLE 85  MEANSs STANDARD ERRORS: AND VARIANCES FOR TIMES (1 M2)
OF SELECTEN SHRUR SPECIES INDIVIDUALLY AND COMBINED FOR —_ ~ "
" BAMFLING UNITS

SITE 15+ N IS THE NUMEER
SIZE (NHAT) IS THE NUMEER

OF SAMFLING UNITS
TIME WITHIN 20Z70F THE MEAN WITH BOZ COMFILENCE,

THE ESTIMATED

SAMFLE

REQUIREU TO SAMFLE THE

s sy o o e A e e 0 e 0 M T P T G s R e e s € M e e G e T £ W e e e e e T e kel T 00 4 Sy 40 8 S M S M e G e 0 S8 G b o = e e G e e e e

o i ) M A M Gk et N B e G B B R G e B R MmN AR BE AR R e AR et e e e GV M M G W S MM G B PVE W E e AR R AT e S v R e P e e M) M e L M G M RN S b M e e e Sm

RETULA GLANDULDSA (8SEC)H
BETULA FAFYRIFERA (SBEC)
SALIX FULCHRA (SEC)

SALIX GLAUCA (SECY
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEL)

ALNUS SINUATA (SEC)
MOVE TIME BETWEEN FLOTS (SEC)

X S.
X
28, 176
i. 0.2
6. 2.7
i, 0.1
0. 0.2
i 0.2
B T N A
90, 19.7
124, 20,7

AR S r mm e em e @0 G bt b M ey e S AL MR A L e e Al S RS M el M S S G ME U RS WE K R R N SE BE e SR e e e W Rm R W B AW G = B R e e SHY A e S0 M e ) M e N K Ge G N WA Ee W W @ W e

2
- TN T T NHAT
L T 2 N ¢ 2
0.3 10 31
7340 10 8%
Ty e g
0.3 10 69
0.3 10 31
-7 1o T g
IBP2.9 10 20
4270.2 10

TWITHIN “WNT WN



TABLE BL  MEANSy
OF SELECTED SHRUE
SITE 18, N~
SIZE (NHAT)
- TIME WITHIN

" - e e T e T B B Wk S 00 s et e e e

- —an g

R el L

SFECIES

- e e A G b e - -

N e T e

— - o - mw

vt oo mer ma

COMRBINED

[PPSR

STANDARD ERRORS» AND VARIANCES FOR TIMES (1 M2)
INDIVITUALLY AND
IS THE NUMBER OF SAMPLING UNITS.,  THE ESTIMATED SAMFLE
I8 THE NUMRER OF SAMFLING UNITS REQUIRED TO SAMFLE THE

20Z OF THE MEAN WITH 80Z CONFIDENCE.

FOR

B L T R e )

G i moe s B dees WM v feq T G e Dey e o b

D L

N NHAT WITHIN WN  WNHi
10 18
10 12
10 36
10 21
SRS S
10 72
10 12
10 36
10

CATEGORY (N = 10) X 5.
R A A " _
RETULA GLANDULDSA (SEC) 21, 4.3
RETULA PAFYRIFERA (SECY 1.+ 0.1
BALIX FULCHRA (BEC) 12, 3:+4
SALIX GLAUCA (SEC) 2. 044
SALIX LANATA (SEC) 1. 0.3
SALIX ALAXENSIS (8EC) | 0.5
ALNUS SINUATA (SEC) 1. 0.1
MOVE TIME RETWEEN FLOTS (BEC) 49, 14.5
TOTAL TIME PER FLOT W MOVE 87, 15.8
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TABLE A7 MEANS, STANDARL ERRORS, ANI VARIANCES FOR TIMES (1 M2) ~ =~ 7 - T
OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMEBINED FOR
SITE 19, N IS THE NUMBER OF SAMFLING UNITS., THE ESTIMATED SAMFLE -

SIZE (NHATY IS THE NUHBER OF SAMFLING UNITS REQUIREDT TO SAMPLE THE

TIME WITHIN 20% OF THE MEAN WITH BOZ CONFIDENCE.
CATEGORY (N = 10) X S 5 N NHAT WITHIN WN Wb
X

BETULA GLANDULOSA (SEC) . 274 9.3 B74.2 10 50

BETULA PAPYRIFERA (SEC) 1, 0,2 0.3 10 46 o

SALIX PULCHRA (SEEY ™ TRV gy Ty T T T T g T e

SALIX BLAUCA (SEC) 1. 0.2 0,3 10 31

SALIX LANATA (SEC) - 1., 042 0.3 10 46

SALIX ALAXENSIS (SEC) 1. 0.1 0.2 10 12

ALNUS SINUATA (SEC) N 0. 0,2 0.2 10 10 s
__HOVE TIME BETWEEN FLOTS (SEC) b6 7.7 590.0 10 b -

TOTAL TIME FER FLOT W HOVE 1617~ 4,4 TTIR4.% 10 T ‘\*!—
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TABLE B8 MEANS, STANDARD ERRORS) AND VARIANCES FOR TIHMES (1 M2)
OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMBINED FOR-WOODLAND RLACK:
SPRUCE- TYFE., N IS THE NUMBER OF SAMPLING UNITS, THE ESTIMATED SAMFLE
SIZE (NHAT}) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20%Z OF THE MEAN WITH 80X CONFIDENCE.

2
CATEGDRY (N = 40) X 5. 8 N NHAT
A g .
BETULA GLANDULDSA (SEC) 24, 2.7 285,3 40 21
BETULA FAFYRIFERA (SEG) B T T | 0,3 40 23
SALIX FULCHRA {SEC) b 1.4 73.4 40 78
SALIX GLAUCA (SEC) 1. 0.2 1.1 40 43
"SALIX LANATA (BEC)’ R g 0.1 B+ Y S T H i - 2
SALIX ALAXENSIS (SEC) 1. 0,1 0.8 40 46
ALNUS SINUATA (SEC) 1, 0.1 0.3 40 32
"MOVE TIME RETWEEN FLOTS (SEC) b6 T 7.4 20130.4 40 20
TOTAL TIME FER FLOT W MOVE 99, 7.3 2149.8 40
1 ] 1 1 .1 1 } 1 E B

WITHIN

0.23
19453,72
2067.49

WN

36
36
34
3é

36

34
346

36

36

— S - e e o o e ,

i

UNHAT  BMS N= 4 BN  ENHAT ?

|

22 72,96 3 6 :

22 S, 33TTTT3 T 2B .

70 164,76 3 175 \
33 4,29 3 168
SR S 07493 57
47 0,43 3 25
29 0,49 3 a4

19 3046.43 "3 T29 T

3137.27 3

\

~J

LY

. | ¥ L] 1 3 %
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TAELE 89 MEANS, STANDARIN ERRORSs AND VARIANCES FOR TINES (1 M2) - o
OF SELECTED SHRUR SPECIES "INDIVIDUALLY AND COMEBINED FOR™ ~~ 77
SITE 14,« N IS THE NUMEER OF SAMFLING UNITS., THE ESTIMATED SAMFLE
SIZE (NHAT) I8 THE NUMBER OF SAMFLING UNITS REQUIRED TO SANFLE THE o
TIME WITHIN 20% OF THE MEAN WITH 807Z CONFIDENCE. T
g_" 2 - i — e
CATEGORY (N =107 - S - - N ' TNHATT T TWITHIN TWNTTTUNH
X
EETULA GLANDULOSA (SED) ' ey 2.4 574 10 o T
EETULA PAFYRIFERA (SEC) N 24 0.9 8.8 10 100
SALIX FULCHRA (SEC) - 1s 0.2 0.3 10 L S
SALIX GLAUCA (BEC) RN R o I~ S+ B S 1077 R
SALIX LANATA (SED) - 1, 0.2 0.5 10 12
SALIX ALAXENSIS (SEC) 1 044 1.7 10 57
ALNUS SINUATA (SEC) 2, 0.5 2.5 10 35
MOVE TIME BETWEEN FLOTS (SEC) 104, 60,7  36810,4 10 140 -
_TOTAL TIME FER FLOT W MOVE 120, 6245  39079.0 10 . ) )
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TAELE B/Q  MEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (1-M2)
OF SELECTED SHRUER SFECIES INDIVIDUALLY AND COMERINED FOR :
SITE 17, N IS8 THE NUMBEER OF SAMFLING UNITS., THE ESTIMATED SAMFLE —
SIZE (NHAT) I8 THE NUMERER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH BOXZ CONFIDENCE,

G e et B st i oy vy G S e e G M R B e B R TR D W e e W e e MR B G S R ot 6 AN ST B R e e e SR SIS LS e B ek TR She W SR N M NS EE N G Ee R S BE LW G S G WO KO B W G S R BE W S e e

2 :
CATEGORY (N = 10) X S~ g N NHAT WITHIN WN
BETULA GLANDULOSA (SEC) I 0.8 S5¢7 10 30
EETULA PAFYRIFERA (BEC)Y ™ ; LT 0.3 1,0 10 Al
SALIX FULCHRA (SEC) S " 0.2 0.3 ’ 10 31
SALIX GLAUCA (BEC) [ A 0.1 0.1 - 10 ' b6 :
GALIX LANATA (SEL) . e T [ e e () T g e e e e
SALIX ALAXENSIS (SEC) ’ Sl 1, 0.2 0.3 10 46
_ALNUS SINUATA (SED) 1, 0.1 0.2 10 12
MOVE TIME RETWEEN FLOTS (SECY 7 83,7 77 il.6 13361 777710720
TOTAL TIME FER FLOT W MOVE - 60, 11.7 13466.5 10

WNHA



VARIANCES FOR TIMES (1 M2) .
OF SELECTED SHRUB SFECIES INODIVIDUDALLY AND COMBINED FOR«OPEN BIXEDT 7
- SFRUCE~RIRCH TYFE,
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.

_TABLE Bl HEANS, STANDARD

SALIX
SALIX
SALIX
SALIX

ALNUS

FULCHRA (SEC)

‘GLAUCA (SEC)
LANATA (SEC)

ALAXENSIS ¢SEC)

SINUDATA (BECY ~
MOVE TIME BETWEEN FLOTS (SEC)
TOTAL TIME FER FLOT W MOVE

o e o o o e A e ek A e A e R T - . R S o o oy it o e e AL A A R P Y e e e A o it i HY Lo i A e ey 8 e o o

ERRDRSy AND

N IS NUMBER OF SAMFLING UNITS. ESTIMATED SARFLE

- 2
X §_ § N
X
Y . D= £ A 207
1. 0.5 4,9 20
1, 0.1 0,3 20
1. B T R 0.2 S 20
1, 0.2 0.5 o 20
1. 0.2 1.0 : 20
g g o b e e B
78. 30,64 18745.8 20
90. 31.7  20093.1 20

et B A M o = e s o = T = . e o = e o i o= o ek $en W S O s ML R St A e e = T e R e AN A B = R m o o e ey - de A B R R T e e

~ BETULA GLANDULOSA (SEC)
BETULA PAFPYRIFERA (SEC)

48 31.58
103 4,88
29 0.27
15 0.18
22 0.464
65 0.97
39 1.32
125 19073.25

20222,72

1 ! 3 1 1 |

. <

\
TWN TMNHAT  BMS N= 27 BN ENHAT

187 3@ TTTUUU1863057 1T 223 B

18 102 5.00 1 105 -
18 31 -0.00 1 0
18 14 777 77T T0L4S 1 33
18 19 1.80 1 74
18 42 1.80 1 116
i8 35 4705 1 107~
18 127 1285245 1 B6

i8 17760.80 1

6Ll



E'@fi  TAELE B/Z MEANSs STANDARD ERRORSs, AND VARIANCES FOR TIMES (1.42) ] _
| OF SELECTED SHRUR SFECIES INDTVIBUALLY AND CDHBINFD FOR | “’ T
) SITE B, N IS THE NUMEER OF SAMFLING UNITS, THE ESTIMATED SAMFLE
L SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS RERQUIRED TO SAMPLE THE o
<t TIME WITHIN 20% OF THE HEAN WITH 80% CONFIDENCE.” ST
’ - 2
CATEGORY (= 9 X S s N NHAT  WITHIN WN  WNH
> g X
/-1 BETULA GLANDULGSA T(SED) | i 675 T 5 g
Bi.!  EETULA FAFYRIFERA (SEC) - 3. 1.0 9.5 9 36
~1 _ SALIX FULCHRA (SEC) 1, 0.1 0.2 9 14
»iT8ALIX BLAUCA (SEC) R G 0. 17T TTeM T T T &
p 0! SALIX LANATA (SEC) ' SR 0.2 - 0+3 S , 11
[.i  SALIX ALAXENSIS (SEC) 47, 1340 1510.9 g ek
77 ALNUS SINUATA (SEC) T T ey T 2,3 46,9 9 23
) "0 MOVE TIME BETWEEN FLOTS (SEC)  90. 16,5  2451.3 9 13 s
. TUTAL TIME FER PLOT W MOVE - 1394, 14,7  1940,3 ? . O
J



[ ?
@ |
D0 e o o mm v i e el e e e B B e A0 S e W R T T T e e ew G T e G S e s A fn Sy WD R e S R R R G TR R SR e T W e R e S T S SR S P A A B e A e M G oy 4G == = e e -
o TABLE Ka; MEANSs STANDARD ERRORS, AND UARIANCES FOR TIMES (1 M2)
A OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMBINED FOR
- SITE™Y, ~ N 1§ THE NUMEER OF BAMFLING UNITS,™ THE EBTIHATEL BAHPLE "
o SIZE (NHAT) 18 THE NUMBER OF SAMPLING UNITS REGUIRED TO SAMPLE THE
e TIME WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE. |
: . . A - . .
&;i CATECORY (=) e Sy s N NHAT i
TSTTTTBETULA PARYRIFERA TSECT T - S - S S 1
e SALIX FULCHRA (SEC). | .0 oo u o L R2ed 0 604 L i
5 SALIX GLAUCA (SEC) - BT L T S
P SALIX LANATA (SEC) SRR T 2 XS S g8
o SALIX ALAXENSIS (SEC) 440 176.9 11 30
ALNUS SINUATA (SEC) - 043 1,0 1y a2t
. MOVE TIME BETU’EﬁN’“FEDTS"“i'g”””"“"’_w““'i‘&‘i"""‘."""“'“""" 3747715388, 0 7 14 7 28
0 TOTAL TIME PER PLOT W MOVE. .~ ' 194, -~ 39.8 17437,2 11



- - . T B - - T B I

- TAHLE B¥ WEANSs STANDARD ERRORS» AND VARIANCES FOR TIMES (1 M2) i
OF SELECTED SHRUE SPECIES INOIVIDUALLY AND COMEBINEDL FOR-TACL’ B T i
WILLOW TYPE. N IS THE NUMEER OF SAMPLING UNITS. THE ESTIMATEDR SAMPLE }

~ ~ SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIREDR' TD SAMFLE THE - b
TIME WITHIN 20%Z OF THE MEAN WITH 80X CONFITENCE, B " T :-'

h "_-"“"“"-h‘_"_""_"""—""'-"“—"""_____._; ________ Al
CATEGORY (N = 20) & 8. TURT TN T U TTRNHAT T T WITHIN UWN TTWNHAT T BHS T N= 27 BN BNHAT :--
X I

e T T T T T T e T T T T i S f
BETULA GLANDULOSA (SEC) o 3. ) B 33,4 20 TI9RTTTT33440 T 18 195 IT38 1 195 [e
RETULA FAFYRIFERA (5EC) 2, 0.9 5.8 20 97 4,467 18 46 26.95 1 263 [»
__SALIX FULCHRA (SEC) P 2.1 B6.6 20 47 33,465 18 19 1040.01 1 5997 I
SALIX BLAUCA (SEC)Y T T TR T TR BT T O T T T T ORI T 0,462 77 18 LT T 48T T 1T 143 L
SALIX LANATA (SED) 2. 0.5 9+3 : 20 .Y 95.15 18 62 11.82 1 142 :-
SALIX ALAXENSIS (SEC) 30. 7.0 983.7 20 46 769475 18 364 4834,77 1 2-2.5 \
TALNUS SINUATA (SEC) T S 173 T 34,8 : 20 T84 217407 18 34 271,34 i 420 1
MOVE TIME BETWEEN FLOTS (S5EC) 124, 22:5 10110.4 20 27 9438,81 i8 26 18402.41 1 50 t
_TOTAL TIME FER FLOT W MOVE 174, 22.8 10418.3 20 1054%.78 8 - 8052.55 i Jl!
————————————— o e e e o L L R L L L L D L L L T T L L L L L L L L L L L S LWL o il ool o e I
3

|

:.’i:';ll

\

T | } 1 .} . N i .1 ] 3 3 5 E B .3 3 e



TARLE B/5 MEANS, STANGARD ERRORS, ANOD UVARIANCES FOR TIMES (1'HD) T
. OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMERINED FOR
A , < BITE- 12, N IS THE NUMKER OF SAMFLING UNITS. THE ESTIMATED SAMFLE ) ) L
¢ SIZE (NHAT) 18 THE NUMBER OF SAMFLING UNITS REQUIRED T0O SAMFLE THE B -
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
N - ) - 2
CATEGORY (N = 10) ' X - 8 N _NHAT  WITHIN mgﬁ““yw&
. . - P e cave x""
" EETULA GLANDULDSA (SEC) 17 6.7 444,0 10 63
Lot EETULA FAFYRIFERA (SED) | 3, 1.6 24,8 10 106
[« 8ALIX PULCHRA (SECY - \ 9, 5,0 %2 1T I ¢ R i3y T
SALIX GLAUCA (SEC) 2. 14 20,6 10 175
SALIX LANATA (SEC) 8. 4,9 245,0 10 153
SALLIX ALAXENSIS (SEC) TR A 46,5 S ¥ ¢ T 99 T
ALNUS SINUATA (SEC) ' 2, 0.3 0.7 10 12
MOVE TIME BETWEEN FLOTS (SEC) &2, 12.1 1462.,5 10 14
TOTAL TIME FER PLOT W MOVE =~ {107, 171 2911.6 10 BN




e o o e e oy e A A ik M et 48 Se06 DA B Med M40 E B B e e B A f0vs v R Pral BT P e e M b ol S GO G SN S M e WA A Tin ENE ML SO ISR S fem whw mem T 0 o WA (e M R W fm D S B B O S G mE e o e o

TAELE 816 MEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (1 M”)

OF SELECTED SHRUE SFECIES INDIVIDUALLY ANIU DDMBINEH FOR = S T
‘GITE 13, N IS THE NUMBRER OF SAMPLING UNITS THE ESTIMATED SAMFLE

SIZE (NHAT) IS8 THE NUMBER OF SAMFLING UNITS REQUIRED T0 8 ANPLE THE

TIME WITHIN 20% OF THE MEAN WITH 80% CONFINENCE. T - T
‘ - 2

CATEBORY AN B LY g e gy e g g TN AN T UNHAT
BETULA GLANDULOSA (SEEY ~ 7777777719777 77 " 4,0 12,3 107 R § - - T
BETULA FAFYRIFERA (SEC) 1. 0.1 0.2 10 12
SALIX FULCHRA (SEC) : 24 0.4 2:+0 10 17
SALIX GLAUCA (SEC)Y T 1, 0.3 1.1 I X ¢ < S
SALIX LANATA (SEC) R X : 0.2 0.2 10 20

~ SALIX ALAXENSIS (SEC) C 1, 0.1 ‘ 0.2 10 12 B
ALNUS SINUATA (SECY 7 77 4y TTTTOLE T T 0.3 10 T Y-S
MOVE TIME RETWEEN PLOTS (SEC) 184, 41.8 17456.1 10 22

.. TOTAL TIME FER FLOT W MOVE 210,  41.2  16%44.7 10 ] R
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ e

g



* TARLE 817 MEANSs STANDARD ERRORS» AND VARIANCES FOR TIMES ( | M2)
| OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMEINED FOR
§ CSITE=4% N IS8 THE NUMBER OF SAMFLING UNITS,  THE ESTIMATED BAMFLE
P SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
£ TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE. m e ]
B _ 2
b CATEGOR (N = 9 X 8_ g N NHAT WITHIN WN  WNHAT
L BETULA GLANDULOSA (SEC) 21, 2,2 45,2 % 5
jo EETULA FARYRIFERA (BEC)Y T 0.3 7777 0.8 T A
: SALIX FULCHRA (SEC) : 25, 3.8 128,0 9 9
SALIX GLAUCA (SEC) & 2.3 45,8 9 59 o o
SALIX LANATA (SEC) RS -1/ TR & R P % - S0 S 4 2717
SALIX ALAXENSIS (SEC) e 2. 047 3.9 % 52
ALNUS SINUATA (SEC) 1, 0.2 0.3 9 37 L
MOVE TIME BETWEEN FLOTS (SEC)"' B85S, 12,0 1295.5 9 8
TOTAL TIME FER FLOT W MOVE 160, 22,7 4649 .2 g ;5
- - - - S : ‘\J‘\



O i
b TAELE B8 MEANSY 8TANHARD ERRORSy “AND VARIANCES FOR TIMES (f M2) — 77 7 o s o
" OF SELECTED SHRUER SPECIES INDIVIDUALLY AMD COMRINEDR FOR
. QSITE 5, N IS THE NUHBLR OF SAMFLING UNITS. THE EGTIMATEDR SAMFLE
SIZE (NHAT) 18 THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMPLE THE— o mommmmmmes e
|‘ TIME WITHIN 20% 0OF THE HEAN WITH 80XZ,CONFINENCE. ' ‘
o - s T ; e
° CATEGORY (N = 10) X S S N NHAT WITHIN WN WN
o C X
‘ _-,....._.._..T...._._T_ ________________ r....._._..........................,......;'Z.'.'..,..‘......I..................,.,_..,.....‘.._..'.':.:., .................. T T
G!_ BETULA GLANDULOSA (SEC) ' : 23 2.7 72.8 , 10 : &
RETULA FAFYRIFERA (SEC) e 02 0041026
SALIX FULCHRA (SEC) 23, S8 305.8 ' 10 -7 S T
e SAHILIX GLAUCA (SEC) 2, 06 .. 10 o4
SALIX LANATA (SEC) 1. 0.2 0.3 10 44
SALIX ALAXENSIS (8SEG) . 1. 0.+2 0.2 10 20
@ = ALNUS SINUATA (SEC) e o 02 03 10 11 )
’ H_DUE TIME BETMEEN__F"_!:QI_&}M(_S_EC) _ {}7':3. 31_.4“.64 989917.5 10 181 L
TOTAL TINE FER PLOT W MOVE 7825, 7 314.1{ 9BOi150,9 — ~—"qo ~ " " T
. I T s e g
3 [
' S } § I | 3 | ¥ } NS RN | 3 | 3 3 1 | .



X
TABLE B17 MEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (1 N2)
‘ OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEINED FOR 7 777
SITE 6+ N IS THE NUMEER OF SAMFLING UNITS., THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20%Z OF THE MEAN WITH 80% CONFIDENCE., 777
: - - 2
CATEGORY  —IN =710Y T X *‘ G g T T T e s e AT T U TWITHING HN T WNHA
- X .
BETULA GLANDULOSA (SECY 7777777 "33, 774,84 209.2 107 8 i
EETULA FAFYRIFERA (SEC) | 2, 0.4 1.6 | 10 30
SALIX FULCHRA (SEC) . 16, 1.9 37.8 | 10 7 e
SALIX GLAUCA (BEET g g e g g e e g oo
SALIX LANATA (SEC) -2, 046 4,0 10 57
 SALIX ALAXENSIS (SEC) - 1, 0.4 1.7 10 .50 B
CALNUS SINUATA (SECY ‘ 3, 1.7 2.8 10 i1
MOVE TIME BETWEEN FLOTS (SEC) 72, 15.4 2370.0 ' 10 19
TOTAL TINE FER FLOT W MOVE 133, 12,5 15543 10 o o

S - o o ot ol S S i e o M R MM G e M PR Ml G RN S SR e e e e N M M M e Nes S0 e G pe Fed e e e Al B M M v e G M e e e M B S B e B S B S A4S S w0 W W e S M fwe i T AR e e
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TARLE B20 MEAMNSy STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUR SPECIES INDIVIDUALLY AND COMEINED FOR

SITE 7. N IS THE NUMBER OF SAWFLING UNITS,  THE ESTIMATED SAMFLE o
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REGUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. |

ke e ey o v S Ma T AS M e S M e M S e e 0 M LR St e e e e B At M M M M Db ML M lebd e Fe s SIS Beie W MR Wl A0 G0 oo ks M M0 e Pem M B And meb B A SR S6 MM Gk b WHe KO YO0 SR MM e O G B W wl Gae 300 VR OFTY 4000 mbes

- 2

CATEGORY (N = 10) ' X 5. 8 N NHAT WITHIN

AU A e e~ R
ERETULA GLANDULOSA (SEC) 14, 3.3 111.8 10 23
RETULA FAPYRIFERA (SEC) c i, 0.2 0.2 16 20
S5ALIX FULCHRA (SED) R 10, 33 111.2 10 A7
SALIX GLAUCA (SEC) C R R 2+4 . 63,2 10 37 _
SALIX LANATA (SED) 13, 305 1220 T g e
BALIX  ALAXENSIS (SEC) 24 0.6 3.3 10 28
ALNUS SINUATA (SEC) 1, 041 0.1 i0 b
MOVE TIME BETWEEN FPLOTS (SEC) 149  38.3  146%0.1 7 10 — 7 77227 )
TOTAL TIME PER FLOT W MOVE - 221, 40,5 163933 .10

s v W MAL s M M ol e L S M Ma Rt S B ANS PO om0 veet TR My S W G D (S e ea B debe TN P FeC Pt MM WET Gee OE OO0 MG b W riem G e OVR CUN M Grm Ee G MU Bl M N GhS Wt M rd G 0 G e e TeO M e W SN X e G0 ke e o Do

- 88l



. TARLE B2/ MEANS, STANDARD ERKDRS, AND VARIANCES FOR TIMES (1 H2) &
i 7 7 OF SELECTED SHRUR SPECIES INDIVIDUALLY AND COMEINED FOR-DOFEN LOW DWARF v ~ T
' BIRCH-WILLOW, N IS THE NUMBER OF SAMFLING UNITS., THE ESTIMATED SAMPLE
» SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIKED TD SAMFLE THE
TTTTTTUUTIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE, ~~ ~ == e R
i - 2 :
" CATEGORY (N = S9) 0T R TTTTTTTTTIR_UToog T T N TTUUNHAT 0 WITHING WNTTUWNHATTT UBMETNE TTTATTEN T BNHAT T
X
;7 TBETULA GLANDULOSA (SEC) "7 7RAVTTTTTTLLETTT U972, T T 59T T4 T174466 0 TS53 17 413746 S g
| BETULA PAPYRIFERA (SEC) 1, 0,3 5.0 59 107 ° 4,73 53 101 8,22 5 175
i SALIX PULCHRA (SEC) 14, 1.8 1946 59 41 139,08 53 29 782,79 5 164 .
[7"77SALIX GLAUCA (SER) B T47TTTTTTO.TT O 34,400 T 89 7 B 29,99 © B3 T 77T T TTTTTEINGSR TR U207
[ SALIX LANATA (SEC) 8, 2,8 475,0 59 346 457,56 53 333 659457 5 480
| _SALIX ALAXENSIS (SEC) 2, 0.4 10,2 59 123 9.41 53 113 18,95 5 228
TALNUS SINUATA (SEC) I P 0 3T AT TR T T A TTTS,38 783148 165 170
MOVE TIME BETWEEN FLOTS (SEC) 176, 55.3 180181.3 © 59 239174404,35 53 232 241416,68 5 321
.. _TOTAL_TIHE FER PLOT W MDVE 227, . 55.0 178736.7 59 173556.,93 53 233442,15 5 -
| R_PL (227, . 99.0 178736.7 5% o 93 53 3642,15 |
T
\.
|

48/
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__________________________________________________________________________________________ .
TAHLEABZQ-MEANS{“STANDARﬁkERRORSpWAMﬁ“UhRTANCES FOR TIMES (1 M2) — T

OF SELECTED SHRUE SPECIES INDIVIDUALLY AND COMRBRINED FOR

SITE 3« N IS THE NUMEBER OF SAMFLING UNITS, THE ESTIMATED SAMFLE.

SIZE (NHAT) 15 THE NUMEBER OF SAMFLING UNITS REQUIREL TO SAMFLE THE ) I

TIME WITHIN 20% OF THE MEAN WITH 80Z CONFIDENCE. ‘

- — e ‘ - gy - - " st semt e st e 2 1 2
CATEGORY (N = 12) : A ‘8. 8 ; N NHAT WITHIN WN WNE
X
RETULA GLANDULOSA (SEC) : b 3.4 140.8 12 141
RETULA FAFYRIFERA (SEC) T 1 0.2 0.5 i2 23
SALIX PULCHRA (SER) &~ - o= s o g oo g qmg g e g U
SALIX GLAUCA (SED) 2 0+3 1.2 12 17
5ALIX LANATA (SEQ) - o 1, 0.1 0.2 12 23
SALIX ALAXENBIS (SEC) 8. B Y D 1 73O S 127 ‘ 181 T
ALNUS SINUATA (BECQ) ' ' 1. 0.1 0.2 12 15
MOVE TIME ERETWEEN FLOTS (SEQC) 174, 41,2 20343.,0 12 28
TOTAL TIME FER FLOT W MOVE = 280, - Bh4.7 38564 .9 B ’ ‘“;;;“
TS RS el st m e s i e e e  om  m T a be e e NG R R S e A e A e el St (e S e s G Rk R e e . e T s e e e U 0 R 0 oy o w
O
§ | } L 3 | ] L I 3 ! i ] 3 | 3 LI |
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TABLE 523 MEANS» STANDARD ERRORS» AND VARIANCES FOR TIMES (1 N2)

OF SELECTED SHRUE SPECIES INDIVIDUALLY AND COMRINED FORTOFEN "LOW WILLOW

TYPE. N IG THE NUMBER OF SAMFLING UNITS, THE ESTIMATED SAMPLE )

SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITS RERBUIRED TO SAMFLE THE

_TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. o L
- 2
CATEGORY (N = 12) X 5. 8 N NHAT
X

BETULA GLANDULOSA (SEC) ' 3.4 140.8 12 141
BETULA PARYRIFERA (SEC) N 0.2 0. T T T T 2
SALIX FULCHRA (SEC) 1. 33.9 13829.4 12 69
SALIX GLAUCA (SEC) 2, 0.3 1.2 12
SALIX LANATA (SEC) T, [ % WS 0.2 iz 23
SALIX ALAXENSIS (SEC) S 3.0 106.3 12 181
ALNUS SINUATA (SED) 1. 0.1 0.2 12 15
MOVE TIME BETWEEN FLOTS (SEC) 174, 41,2 20343.,0 12 28
TOTAL TIME FER FLOT W MOVE 280, 56,7 38544.9 12

[ i %} i i ¥ 1 i
o f ™
L
s l,
ML
- ~ —_— I,
|
K |
. i n )
l:
Is q
s e ‘/y/
3
hY <
WITHIN WN  WUNHAT  EM5 N= 1 BN BNHAT {
|
. 3 4
‘a.’
. .. . NE
o |
140,81 11 141 -0.00 0 0 |
C0.55 1123 0. 0 i p
138292.42 11 49 ~0,00 0 0 le
1.1 11 17 0,00 0 1 "
T 0v24 7T 83 0,00 0 (] aE
106.27 11 181 -0.,00 0 0 g
0.20 11 1§ 0. 0 1 e
20343,00 11 28 T 0, "0 1 I
33564.93 11 00 0 }" ‘
[
‘

/6(



TABLE 829 uEANS, STANDART ERRORSs AND VARTANCES FOR TINES (AM2)~

SR e WA e o M S G i WAD MRS A As oM bt mer Sv My S AT s Mae et RN e WS cHSS WD AN Mok mmt wi tHO e G Frs Red e M e M W4 B m A M Sl Me Uk ) b e py W SR B e e S (e T e S DU S M S WA SO whe Gk B ) P e A T e O

OF SELECTED SHRUEB SPECIES INDIVIDUALLY AND COMEINED FOR
SITE 10, N IS THE NUMEBER OF SAMPLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUMEBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE

TIME WITHIN 20%Z OF THE MEAN WITH 80X CONFIDENCE.

—a s peee o e e S e N WO L e W e e e e T A mee e G Me i e A el fem fem T BN M B S M e e s Bl B B M M Sl He G T O IO I Gvm e M e e feis B MO G55 G M e e i S B e R W S UM OIN T MR S HOE e M Gt e

I _ _ 2 -

CATEGORY (N = 10) : X 5. 8 N NHAT WITHIN WN  WNHAT
X

EETULA GLANDULOSA (SEC) S 8%, 3.8 145.,4 10 _ 2

_ BETULA PAFYRIFERA (BEC) 1. 0.3 1.2 ~ 10 41 -
SALIX FULCHRA (SEC) T 29, K- I 25 - .5 S
SALIX GLAUCA (SEC) : 7+ 3l P54 10 78

_SALIX LANATA (SEC) . 3, 1.0 10.8 10 57
SALIX ALAXENSIS (SEC) R P 0.7 B3 107 76
ALNUS SINUATA (SEC) L 1, 042 0.2 10 - 2
MOVE TIME BETWEEN FLOTS (BEC) ?7 33+1 10724.4 10 48
TOTAL TIME FER FLOT W MOVE 777199, 38,7 14981.1 I ¥ ' R
PN mm AN M G ten e e S GG R R e R e M B e e T W AR W R e e me RE G A W S T S om W T WA M W T M MY B W ML MM S Ma Ml G s e TR Do AN Tes S R SN B SN S M e M O e S e W G me A A ﬁ

.
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VARIANCES

TABLE 825 MEANS
OF SELECTED
SITE 11, N
SIZE (NHAT)

STANDARD
SHRUB SFECIES
I8 THE NUMEER OF
IS THE NUMBER OF

ERRORSy

AN
CINDIVIDUALLY AND
SAMPLING UNITS
SAMFLING UNITS REGUIRED

FOR TIMES
COMBINED

THE ESTIMATED SAMFLE
~TO SAMFLE THE

TIME WITHIN 207 OF THE MLﬁN'UITH 80% CONFIDENCE,"

e e e Mk meh G e AL e Ml e M M LR e MM MM e A A A g e B s b et e

- pere e

- e M s hee Wi wan wie e Mas 0l Gese L Sew mee Mu

2
CATEGORY (N = 10) ~ 7 7UTTTTO%Y B 8
X
BETULA GLANHULOSA (BECY ™ - 28, b7 A4S, 47
RETULA PAFYRIFERA (SEC) ’ 2, 0.9 8.4
‘SALIX FULCHRA (SEC) , 4, 1.2 13.8
SALIX GLAUCA (SECY T TrrTmTTIE T T o 12,4
SALIX LANATA (SEC) 1 0.3, 0.8
_ BALIX ALAXENSIS (8EC) o 1. 0.2 0.3
ALNUS SINUATA (SEC) i 1. 0.2 0.5
MOVE TIME RETWEEN FLOTS (SLC) 107, 18.2 3327.6
TOTAL TIME FER FLOT W MDUE 196, 22.5 5048,0

(4M“)
FOR

L

|

¥ 1 1

N

P L R Ty ey

R

TNHAT

R b B

10 107
10 42
g e
10 99
10 17
10 3%
10 12
10

e Lt o g e e b M o o R faie Sk e e G S e e e are e o e e e A ke

WNHAT

WITHIN UWN™




-( TARLE B2¢ MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
‘ OF SELECTED SHRUR SFECIES INDIVIODUALLY AND COMEINED FOR WOODLAND ELACK-

; WHITE SFRUCE TYFE., N IS NUMBER OF SAMFLING UNITS,
v B8IZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE =
| TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

| CATEGORY (N = 20) X 5. 5 N NHAT
| X
‘ BETULA GLANDULOSA (SEC) 48, 4.5 400,5 20 8
| ___BETULA FAPYRIFERA (SEC) 1, 0.5 4,7 20 92
1 ‘SALIX FULCHRA (SEC) AT AT T 3804 20 7 T SE
| SALIX GLAUCA (SEC) 5, 1.7 55,5 20 90
1 SALIX LANATA (SEC) 2, 0.4 beb . 20 B4
: SALIX ALAXENSIS (SEC) T 1. 0.4 TRV TR0 70
ALNUS SINUATA (SEC) 1, 0,1 0,3 20 28
MOVE TIME EETMEEN FLOTS (SEC) 102, 18,4 477843 20 27
TOTAL TIME FER FLOT W MOVE  ~172,7777"82.3 ° 9949,5 20

THE ESTIMATED SANFLE

WITHIN

299,50
4,81
222,350

53.94
5.84

I T

0,34
71246.,00
10014.,53

WN  WNHAT  BMS N= 2 BN ENHAT
18 b 2289,80 1 a1
18 74 . 2.45 1 48
T1B 34T 3225780 I 492
18 87 84,05 1 135
18 74 20,00 1 253
1876 —3.20 1 78
18 29 -0.00 1. 0o
18 28 520,20 1 3
jg o T 9189,20 0 1

1ol

esai
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TARLE B27 MEANS, STANDARD ERRORS, AMD VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUE SFECIES INDIVIDUALLY AND COMRINED FOR

SITE 14, N IS THE NUMEER OF SAMFLIMG UNITS. THE ESTIMATED GAHFLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE HEAN WITH 80% CONFIDENCE.

i g R e et e e m G MU G i M e P A ey LR M EE e S A et L Gl bed mm W M A e me s M m EA e NTE R M W s Em S e e R GRS e N i e e 0 B el W R e het Sk B M e W S MG RS M W e b e ae

2

CATEGDRY (N = 10} X 5. 2] M NHAT
W .

e W 4h AN e e e R R s e RR wE e e el S BN e e e e A e RS WE e B e AN A N A ER SRR R See AR S W SR e S N EE e S

708.5 10 S

e BE AN e e R e . N AL 4L RS AR S e e e e e S M b e @ e o W mm W

EETULA GLANDULOSA (SEC) 79,
RETULA FARYRIFERA (8EC) E
SALIX FULCHRA (SEC) be
SALIX GLAUCA (SEC) 1,
SALIX LANATA (BECY 777 77TTTTTRY
SALIX ALAXENSIS (8EC) : 1,
ALNUS SINUATA (SEC) 1.
MOVE TIME BETWEEN PLOTS (SEC) 6.
TOTAL TIME FER FLOT W MODVE 125, 1

-

<O M ra F'J_N-bmli-b

119.6 10 151
0.7 10 57
B I S
0.3 10 17
0,4 10 - 26

552.0 R ¥« I

2237.8 10

m m AR M e e A m EP ARG e M= e e AT e e m M i aa Ml e b

- -~ - - * &

N OO O WO m

- »

WN  WNH(

e T R T T Mttt
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CANII VARTANCES FOR TIMES (4M2)

OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEINEDI FOR

8ITE 15, N I8 THE NUMRER OF SAMPLING UMITS. THE ESTIMATED SAMFLE -

BIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED 7O SAMFLE THE 7
TIME WITHIN 20% OF THE MEAN WITH 80%Z CONFIDENCE.

G AT P ML s ek e M mA ER MW S e mas Mes rrm Gl Y Ml ES e et el e Mp AR e GO RE W M B e Sl b P e B S b N e M MM Lk G wl e me e e A SN W e W SR M M s B B L e M Mee My s e M S NS RS mE e mm Em e

- - 2

10) X 5. 8 N
' X

EETULA GLANDULOSA (SEC) 63, b 432, 0
RETULA FARFYRIFERA (SEC) 1, 0.2 0.5 10
SALIX FULCHRA (SECY ~ 777 7
SALIX GLAUCA (SEC) 1, 0.2
SALIX LANATA (SED) 1, 0.2
SALIX ALAXENSIS (HEC) 777 7TUTTTY{, T T g.a
ALNUS SINUATA (SEC) 1, 0.2
MOVE TIME RETWEEN FLOTS (BEC) 125, 23,4 54736 10 15
TOTAL TIME FER FLOT W MOVE ) o

TARLE B28 MEANS, "STANDARL ERKORS)

CATEGORY (N = MHAT

10 %
1

20
44

0.2 i0
0,3 10
0.3 et
0.2 10 - 20

203, 2147 470447 10

SR M M sm ms M S Ae M s e me R e e e ST EE G G R G ST s me SR R R R Gw B Lo el me e M ey e He Lk b A s e rv R ETY RE mb R bd me me e e mm le v e W R R me WA MR RE et e N Mk Al e e -

G AT T SRR IO TS S S SRRSO SRS SRR SRCENE ST SRR S S

T Y N YT 7 S T R SRR
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TABLE 829 MEANS, STANDARD ERRORS» ANI VARIANCES FOR TIMES (4M2)

OF SELECTED SHRUER SPECIES INDIVIDUALLY ANI caﬁﬁfnsn”ﬁdﬁ““ :
SITE 18, N IS THE NUMRER OF SAHFLING UMITS THE ESTIMATED SAMFLE

STZE (NHAT) I8 THE NUMEER OF SAMFLING UNITS REGUIRED TO SAMFLE THE

TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDNENCE.,

SN 4G i ma e e we W e W o A e mm e e o e

2

G b et e e M S W M E e gt S = e A U W EE R b U R ks ek b e A G mr MM e e e s M H R e R A R M Gkl B e G S e B e e B R A = e e U A

CATEGORY (M = 10y ; TG o g T T RTTTTTUTTTTUNHAT

v o M e e o s e ek M e M MR M mm e e I BN R e e e e

%

BFTULA GLANDULOS ﬁ (SEC) Nmmmwwmmmw43. - 5.3 - Btd ' D N

RETULA FAFYRIFERA (S5EC) ‘ 1. 0,2 Q.3 10 31
SALTIX FULCHRA (SEC) : 24, 4.8 229.,9 10 17

CTWITHIN

SALIX GLAUCA (SEC) e SO TN £ N 10 e

SALIX LANATA (SEL) ) 34, 10,4 1072.3 10 18
SALIY. ALAXENSIS (8EC) X, 0.8 6.¢ 10 : 3
ALNUS SINUATA (SEC) S T O

MOVE TIME RBRETWEEN FLOTS (SEC) 73, 12.5

TOTAL TIME FER FLOT W MOVE 181. 15.3 2344.,7 10

I T N T R e e ek e L R L S e e

0.1 10 b

P R s A s e e e e ma o ki MU e n e e i S HW Abm e mR e A M e AN LR e

1534646.1 10 13

UN

WNHAT



'TARLE B30 MEANSs STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)

OF SELECTED GHRUR SFECIES INDIVIDUALLY AND COMBINED FOR

SITE 19. N IS5 THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMPLE = - :

§1ZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE

TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. ] N

T e |
CATEGORY (N = 10) X 5. 5 N NHAT  WITHIN WN  WNHi
N L. N NHAT W CWNCWNH

RETULA GLANDULOSA (SEC) 31, 5,7  325.3 10 o B
BETULA PAPYRIFERA (SEC) S e T e T
SALIX FULCHRA (SEC) 11, 2.9 8 10 30
SALIX GLAUCA (SEC) 1. 0.3 10 w3

SALIX LANATA (SEC) T 1.7 0.2
SALIX ALAXENSIS (SEC) 1. 0.2
ALMUS SINUATA (SEC) 1, 0.7
MOVE TIME RETWEEN FLOTS (SEC) 74, 13.6

1o T TTRG
10 31
10 103
10 14

- * e e »

P =R =]
S S IPR AT

foy
[=2]
[}

TOTAL TIME FER FLOT W MOVE 121, 15.7 2469 .2 10 : Q)

MM e e v R EW W e ey v MG e MR R o s RE NE PM e e me e AR S W S R RS HA A K vs e e me MR MR RS G BB G e e S T sem R M e Rl WA A Ha S ok e 0 N W e e m B RS R e S e UM o e S e e e e

S0 NEVE T BRSPS TP IR SR RUR NS PSS I R BN SR ST R S . R



TAELE 3] MEANS, STANDARD ERRORS» ANIC VARIANCES FOR TIMES ¢4M2) ] |
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMKINED FOR WOODLAND ELACK =~~~ = 7777 T Y
SFRUCE TYFE, M IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATEDR SAMFLE B
SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE

TIME WITHIN 20X OF THE MEAN WITH 80X CONFIDENCE., = T o ST -

3 o
CATEGORY (N = 40) CTTX T sl 8 N NHAT WITHIN UN  WUNHAT “7BMS N2 7 747 BN TBNHAT .
X
TBETULA GLANDULOSA (SEC) CUSATTTTTT AT 74804 07 0 T 400 T T L 436,09 3677 4495.57 3 &4
EETULA FAFYRIFERA (SEC) 1. 0.2 1.7 40 95 1.73 36 98 0.97 3 55
SALIX FULCHRA (SEC) 13, 2.2 201.6 .40 49 168,42 36 4 600,33 3 146
SALIX GLAUCA (BEE) L ST TN TTTTTTOLVE TR0 T T AT 1,04 360 T 297 T 8747 3 232
SALIX LANATA (SEC) 9. 3.4 466.6 40 231 268.32 36 .133 2845,40 3 . 1408
SALIX ALAXENSIS (SEC) 1. 03 2.8 40 72 1094 36 49 13.43 3 337
ALNUS SINUATA (SEC) B TR T 1,2 A0 58 1.24 36 60 T 0069 I 34T
MOVE TIME BETWEEN FLOTS (SEC) 77, 2.0 3216.9 40 23 2360.83 36 17 13490,03 3 93
TOTAL TIME FER FLOT W MOVE 158, 10,0 3998.8 40 2939.08 36 16715,07 3 ke

b6/
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TABLE 832 MEANS; BTANDARD ERROKSY AND VARTANCES FOR TIMES (4R2)™ o
OF SELECTED SHRUE SFECIES INDIVIDUALLY ANMD COMEINED FOR
SBITE 16, N IS THE NUMBER OF SAMFLING UNITS, THE ESTIMATED SAMPLE
SIZE (NHAT) I8 THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMPLE THE ~~ — 77 ]
TIME WITHIN 20% OF THE MEAN WITH 80% CONFILENCE.

CATEGORY (N = 10) X S. 8 ' N NHAT WITHIMN UWN WNHA
X

e M AN B U s mm MR Ss AR EE R EA S R T E R e A e e el M ae M R Ee R EE EA M Y R e R T T e e MG MK MM N e ME MR S R AR M Se e e mm e SRR AW R EE W RN M TS 4 MW e e S e S M e 4B MR A e e

BETULA GLANDULOSA (SEC) 28, 4,1 165.8 10 9
RETULA FAFYRIFERA (SEC) | 1, 0.1 0.2 10 12

SALIX FULCHRA (SECY TTEL BT 7400 T TTTTTTTIOTT T T 44 T T ST
SALIX GLAUCA (SEC) 1 0.2 0,5 10 19
SALIX LANATA (SEC) | e 003 0.9 10 37 ) o

SALIX ALAXENSIS (SEC) 1. 7770.3 0.8 KT ggmTw
ALNUS SINUATA (SEC) 3. 2.1 45,7 160 239

MOVE TIME RBETWEEN PLOTS (SEC) 74, 16.7 2798.5 10 22
TOTAL TIME PER FLOT W HMOVE 112. 17.3 3002.7 10

s o e e s e S e e e R o i N R il B MR EE S A e s e e e M B L GE NR M W e R e R R T e GG AR S NG B R S 68 Mk @ we e e T B e AN R M e S v T = e —h ma AR e S AW e

oos
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TAELE 33 MEANS, STANDARD ERRORS, ANL VARIANCES FUR TIMES (4M2)
OF SELECTEN SHRUER SFECIES INDIVILUALLY AND COMEIMED FOR™ 7
SITE 17, N IS THE HUHMRER OF SAMFLING UNITS., THE ESTIMATED SAMFLE
SIZE (MHAT) IS THE MUMEER OF SAMFLING UNITS REQUIRED TO SAMFLE THE®
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE. o B

U e e e e e i s M R R e W ey i e Sl s M M R e e =M el m6 Re Bw e

e bor s e e o o e o o o o ik a6 S s e = A AR e R e W S S S S e W e i v o e e e e iy e e choh b ia
3
LS

CATEGORY (N = 10y D - I 5 N T NHAT

X

24,1 B ¢ Y < 0
Seb 10 103
G.3 10 46
0.7 i 12
0.3 10 44
Q.3 10 31
0.2 ' 10 20

e e e e s e o iy o e e 4 e i . T e o - m e i ik et R A e o o D e e o o e e s e

BETULA GLANDULOSA (SECY 7 4,
BETULA FAPYRIFERA (8EC) 2,

SALIX FULCHRA (SEC) 1.

SALIX GLAUCA «(SECY L, T
SALIX LANATA (SEC) i.

SALIX ALAXENSIS (SEC) 1.

ALNUS STNUATA (SECY 7 A,

MOVE TIME RETWEEN FLOTS (SEC) 72, 932.0 10 ~
TOTAL TIME FER FLODT W MOVE B1. 459 .4 10

- e e s
N T R SR r mn R we sm e AR e e B S P W e e e R R e B e e mo M e e Wl UM G Wi NI MW R EE Ek e R M S RN AR e 46 Ul W L M EE e e e MM mie SHe W M N N A SR e me A W e M

NS OO O O
* e v e * e e .
el NN A I AR X RN :

WITHIN

WH

UHHA



TakLE B3Y HEANS, STANIARD ERRORS, AND VARTANCES® FOR TIHES (4M2Y

ot ot o e e e e o R R AL e e o = e R e = e e = A o T PR R S B A v e = ms = mm v mn M A e i o e At o v R S R AN e o e e A s % P W

DF SELECTEI' SHRUE SFECIES INDIVIDUALLY AND COMBINED FOR OFEN MIXED
SPRUCE~BIRCH TYFE, N IS NUMBER OF SAMFLING UNITS., ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITE REGUIRED TO SAMFLE THE

TIME WITHIN 20% OF THE MEAN WITH 80% CONFINENCE.
___________________ - - et ;_____ . -
CATEGORY (N = 200 X 8. g N NHAT WITHIN
FETULA GLANDULDSA (SEC) i6, 3.5 239,0 20 40 94,94
~ EETULA FAFYRIFERA (SEC) i, 0.4 2,9 20 8y 2,89
SALIX FULCHRA (SEC) iV TTTINATT T ael e T 20 7 250 374016
SALIX GLAUCA (BEC) i, 0,1 0.4 , 20 17 0.36
SALIX LANATA (SEC) 1. 0.2 0.6 20 46 0.58
SALIX ALAXENSIS (SEC) A P T~ B 0.5 T T T 207 4577770456
ALNUS SINUATA (SEC) 2, 1.1 22,9 20 307 22,98
MOVE TIME BETWEEN FLOTS ¢(SEC) 73, 8.9 1578.2 20 13 1665,25
TOTAL TIME FER FLOT W MOVE Ty T, BTTTTL906,0 0 T T 20 T 731,03
0 IREEARS: IS R TEPFES NS JES | ¥ 3 ) R

A

WN

i8
18

187

is
ig
18
i8
is
18

WNHAT EME N= 2 EN ENHAT
16 2B32,20 1 44635
70 24495 i 76
2357 T 7T T4V OS T T 1T TR0 :
17 0.43 1 21 :
43 1,23 i 92 i
< 47 7T TTTTTTTTTONRO0 | 17
108 22.05 1 295
13 11.25 i 1
ST TTTTTR0s46, 20 T T T
-t
i | B . P



TAELE B35 MEANS, STANRARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTEDN SHRUR SFECIES INDIVIDUALLY AND COMEINED FOR

TOTAL TIME FER FLOT W MOVE 7~ 7 72B4&,  4b,1 21243,8

SITE 8, N IS THE NUMBER OF SAMPLING UNITS. THE EST

IMATEDI SAMFLE

SIZE (NHAT) 16 THE NUMBRER OF SAMPLING UNITS REQUIRED TD SAMFLE THE 7
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
e A S - e e
CATEGORY (N = 10) X S. 2] N NHAT
X
BETULA GLANDULOSA (SEC) 24, 21.3 4517.8 10 323
EETULA FAFYRIFERA (SEC) 10, 4.0 160 .3 10 729
SALIX FULCHRA (SECY —— = . 5 I T, S P 7oy
SALIX GLAUCA (SEDC) 1. 0,3 0.8 10 34
~ BALIX LANATA (SED) 1, 0.1 0,2 10 b

SALIX ALAXENSIS (S8EC) 7 T e, A8E T 3Aa3e 1 T T T s
ALNUS SINUATA (5EC) 37 b+ 7 4746.,2 10 1%
MOVE TIME RETWEEN FLOTS (SEC) 112, 20.0 J3980.4 10 13

Y S

s Bk WA b e b AS MM M e esh et RS Bt ek BE Mt mar Gme e Mt B YR e de Rt i e B G e e bk MO el e MU Hed e i B L e e R TR b fem e v M Rl G E R S e AN T e WA G R S L R e R o G e e

WITHIN

WN

WNHAT



IABLE 53@ MEANGS s STANDARD ERRORS: ANTt VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUR SFECIES INRIVIDUALLY AND COMBINED FOR
SITE 9. N IS THE NUMREER QF SAMPLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUNEER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TINE WITHIN 20% OF THE HEAN WITH 80% CONFIDENCE, """~ - B —— T
- 2 :
CATEGORY T T T —
X
KETULA GLANDULOSA (SEC) ""ﬁ“‘ R DU W 14,8 10T 126 B
RETULA FAPYRIFERA (SEC) 1. 0.3 0.7 10 28
SALIX FULCHRA (SEC) 35, 647 450, & 10 15
SALIX GLAUCA (SEC)Y T8, S 23.2 I N T 37 T
SALIX LANATA (SEC) 1. 0.3, 1.2 10 25
SALIX ALAXENSIS (BEC) 32, 8.4 708.8 10 29
ALNUS SINUATA (SECY g lr Ta,7 73,1 R 1 B .12 B
MOVE TIME BRETWEEN FLODTS (SEG) 143, ?.1 g32.9 10 2
TOTAL TIME FER FLOT W MOVE 224, 18,1 3242, 4 10
------------------------------------------------------------------------------------------------------ N
[
£,
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TTTABLE B37 MEANS, STANDARD ERRORS: ANK VARTANCES FOR TIMES TaM2) "
OF SELECTEDR SHRUE SFECIES INDIVINWALLY AND COMEBINED FOR TALL

WILLOW TYFE., N IS THE NUMBER OF SAMPLIMG UNITS., THE ESTIMATED SAMFLE
15 THE NUMBER OF BAMFLING UMITE REQUIRED TO SAMPLE THE

SIZE (NHAT)
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
R e - -
CATEGORY (N = 20) X 5. 8 N NHAT WITHIN
X

BETULA GLANDULOSA (8SEC) 13. 10,7 2272.1 20 S543  2266.31
ERETULA FAFYRIFERA (SEC) N 242 ?3.7 20 140 80.47
SALIX FULCHRA (SEC) 19, 85,10 512.0 20 61 234,31
SALIX GLAUCA (SED) 3 0.9 16,0 20 73 11.99
S5ALIX LANATA (SEC) 1. 0.2 0.6 20 14 0.6467
SALIX ALAXENSIS (SEC) eSS T MARY T AT 31777 2073,92
ALNUS SINUATA (SEC) 21, S.2 53%9.9 20 vl 274.48
MOVE TIME BETWEEN FLOTS (GEC) 127, 11.2 2321.4 20. 7 2404.45
TOTAL TIME FER FLOT W MOVE 255, 25.1 12561%.8 ' 20 12253.11

| | 1 i )]

S S
"UN  WNHAT  EMS N= 2 BN ENHAT
18 541 2376,20 1 568
18 118 349,80 1 540
182 TTTTTTTSS117200 17T 653
18 S5 88.20 1 402
18 17 0,20 1 5

18—="20 22378705 1 25—
18 264 5313,80 1 494
18 7 4550.,45 1 12

18 - 19220,00 1 e

S0z
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) TABLE B38 MEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SFECIES INDIVITDUALLY AND COMRINED FOR

SITE 12. N I8 THE NUMBER OF SAMFLING UNITS.,  THE ESTIMATED SAMPLE ™ 7 & wmooms s meees

- SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITS REQUIKED TO SAMFLE THE
o TIME WITHIN 20% QF THE MEAN WITH B0z CONFINENCE. .

o s et it L e M S M e R n e mAl e M e R Ee e M e Gt A e B R T G G BA S B G e e BT R ST res W e i e e e e W e mh e BN RO M AN B AN TR AN W MG R EE WM MU WA R R RS e G0 R e bE A e

CATEGORY (N = 10 R . -

T

e T T R em s Wis e me ME e A Bm e Er e W S P e P e e e e M MR SIS M M N MY e W NN A e W SR ST M R T e e e i e G e i e e e ek L N N G GE ER LR BE RS R UR LS AR AR SR NR KA e R e . =R e

RETULA GLANDULDSA (SEC) 52,

BETULA FAFYRIFERA (SECY 773,777
, SALIX FULCHRA (SEC) 27

SALIX GLAUCA (SEC) o b
: SALIX LANATA (SEC) N B
, SALIX ALAXENSIS (BEC) 1.

ALNUS SINUATA (SEC) ' 1.

MOVE TIME BETWEEN FLOTS (SEC) 65,
. TOTAL TIME FER FLOT W MOVE 173, 17.1 2936,2 10

i R e m kG e RE e A TR T T S R BT SRR R RN e WE W M W N MR B M e @ S e e T M R T WO e AT AT W S R M e e e el e G M e M6 MR AN MR Mm B M N SR S W W MR R R AR MM e Ee e e e ki WM AN

656.,8 10 37

419,33
1,0 10 a1
0.3 10 17

rle 4 > e + o
O P Ll L S = OO

QOO O 0 @

B T

CefELa T g e

N NHAT

29,6 0 M4

WITHIN WN WNE
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TARLE £59 MEANSs STANDARD ERRORSy AND VARIANCES FOR TIMES (4M2)

OF SELECTED SHRUR SPECTIES INDIVIDUALLY AND COMRBINEDR FOR

SITE 13, N I8 THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFPLE
SIZE (NHAT) IS THE NUMBER OF SAWFLING UNITYS REQUIREN TO BAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 804 CONFIDENCE.

e v e v, M e v P e T ST W S e b ey gk o o ek G} ke Ak o i T i el G MM AR fem e N MG M G Mme RE s LR Lem e mE mE MR R e WE NE R R M e e ey e e B S B bk M W 4% R W RS KA Be WA TR R R e WA
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CATEGORY (N = 10) X 5. 5 N NHAT WITHIN WH WHHA
X

G L ML LR N M M mE ke e R U EE R e A T S S S W e B R R R N T e T R e A AR e W el e i b e S MM A Mel W R R e AE mE G M R S W e e e G e e e WA W em mE e W e o=

BETULA GLANDULOSA (SEC) 33, 5. 350.8 10 14

RETULA FARYRIFERA (SEC) 2. 14,6 10 124 .
SALIX FULCHRA (SECY 77777777 e 47,5 T TThp TTTTTTITRR T T T
SALIX GLAUCA (SEC) . 5 5740 10 90
5ALIX LANATA (SEC) - 1o 1.2 10 41
SALIX ALAXENSIS (8ECY 7 7 7T 6. 7 R TS S ¥ R T S
ALNUS SINUATA (SEC) 1, 0.1 10 b
MOVE TIME RETWEEN FLOTS (SEC) 194, 56313, 4 10 62

TOTAL TIME FER FLOT W MOVE ~~ 246, 777 74,5 55442,5 777710 77
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TAERLE BY0 MEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEBINED FOR
SITE 4. N IS THE NUMRER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE HMEAN WITH 80% CONFIDENCE. S e

Bt A (s Khe ohh M e = e e e e S e N BT S AR (e The M S T M S Meer W M S B M MR Gm e e MR MR R MK RE AR AE EM RE RE mA KE E R e WA NN Ha MM mE RE mE mR Ee WA ML EE R WE EA RN W S M R KA W MR SR R A L G e

(N =11y~ | ; ;(" T e

g g
X
EETULA GLANDWLODSA (SECY ~ 82, 6.9
EETULA FAFYRIFERA (SEC) 4. 2.0
5ALIX FULCHRA (SEC) 90 b b
SALIX GLAUCA (SECY 14, T 4,9 0 28b.8 0
SALIX LANATA (BEC) 24 1.2 17.2 11 213
SALIX ALAXENSIS (SEC) 1. 0.4 1.9 11 37
; 0.5
1

CATEGORY

= HR e A Ne AR A AT ER AW RN e R S N S A G e G Gm me e
L)

e I
45.9 11 124
474,3 11 8

ALNUS SINUATA (SECY 777 i, 777 ‘
MOVE TIME RETWEEN FLOTS (SEC) 189, 79 68854, 4 11 80
TOTAL TIME FER FLOT W MOVE 312, 664570 11

NHAT
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TARLE B4/ MEANSs STANDARD ERRORS, ANII VARIANCES FOR TIMES (4M2)

OF SELECTED SHRUE SPECIES INDIVIDUALLY AND COMBINED FOR .

SITE 5. N IS THE NUMBER OF SAMPLING UNITS, THE ESTIHATED SAMRCE ™

SIZE (NHAT) IS THE NUMBER OF SAMPLING UMNITS KEQUIRED TO SAMPLE THE

TIME WITHIN 20% OF THE MEAM WITH 80% CONFIDRENCE.

- . 2
CATEGORY (N = 10} X 5. g N NHAT WITHIN
R T TN SRS

EETULA GLANDULOSA (SEC) 62, 10,73 1061,7 10 12
BETULA FAFYRIFERA (SEC) 1, 0.2 0.3 10 i
SALIX FULCHRA (SEC)Y 50, 12,0 1437,7 10 24
SALIX GLAUCA (SEM) -2, 0.6 3.6 10 50
SALIX LANATA 7( SECj coommr e 1 ;'h”‘ e 4] o 2 o 0.4 10 . ¥ 4 e
SALIX ALAXENSIS (SEQ) 1, 0.2 0.3 10 31
ALNUS SINUATA (SEC) 1. 0.2 0.3 10 31
MOVE TIME RETWEEN FLOTS (SEC) 111, 14,8 2200,% 10 8
TOTAL TIME FER FLOT W MOVE 227, 28,0 7843.,9 10
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TABLE BYZ HEANS, STANDARD ERRURSs AND VARIANCES FOR TINES (4N2)
OF SELECTED SHRUE SFECIES INDIVIDUALLY AND COMEINED FOR
SITE 6., N IS THE NUMBER OF SAMFLING UNITS., THE ESTIMATED SAMPLE
SIZE (NHAT) I§ THE NUMRER OF SAMFLING UNITS REQUIREDL 70 SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE. :

S e e e s Ma e G L e e me e e R e f R v e AR PR e ¢ S R RE W v R R e S EA b e v G W R s M AL et el MM Sl SN S B HE Ml M Se e e e e e e e e mH mn T W e S e e Ak Mot M s e e e e Mmoo
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CATEGORY (N = 210) X S.. 8 M NHAT
X

S P M e e e e v MR T R B M N WM MK e S el e A me et i e G G M T e e R SR SR IR s e teer O PR R4 MR SN e RN S G SIS I TR et € By MU M3 VIS W UL SN W W TR RN M ME MR W e W M M MG M e G e e R B

635.5 10 ]
1.1 10 31

RETULA GBLANDULDSA (SEC) 79,
RETULA FAPYRIFERA (BEC) 1.
SALTX FULCHRA (SECY 77777 a4,
SALIX GLAUCA (SEC) o 10,
BALIX LANATA (SED) : 4,
5aLIX ALAXENSIS (SEC 2,
ALMUS SINUATA (SEC) 1.
MOVE TIME BETWEEN FLOTS (SEQR) 189,
TOTAL TIME FER FLOT W MOVE 325,

{
!

108.5 10 50
78,7 10 175
1242 1o 04

0.2 10 12
1209289 10 140

123273.8 10
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TAELE AY3 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIHES (AM2)
OF SELECTER SHRUR SFECIES INDIVIDUALLY AND COMBINED FOR & 7
SITE 7., N IS THE NUMRER OF SAMFPLING UNITS., THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUMRER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAM WITH 80% CONFIDENCE. ' T

e e s e ot Mt Sl bt S SR M s e W W T M T el SR e e e M v e M At SR M A e P oy R e Sl LW s B Wt s R e e A Ay Sl B M R s kel B4 R M) Em S e e = NN RE M N T e M S e PR WK R R e Wi e e

k]
CATEGORY (N = 10y T T T 5_ g i H 7 77TTTTNHAT
X

RETULA GLANDULOSA (SECY 7732, 77 5,5 306,00 Ti6TTTT T e
BETULA FAFYRIFERA (SEC) 1. 0.1 0.2 10 10
SALIX FULCHREA (SEC) 25, 5.2 26647 10 18
SALIX GLAUCA (SECY L. T T as 8.0 10 a3
SALIX LANATA (SEC) : 34, 7.5 558,9 10 19
SALIX ALAXENSIS (SEC) i, 0,3 0.7 10 15
ALNUS SINUATA (SECY 77 q, 0.1 0.1 10 &
HOVE TIME KETWEEN PLOTS (SEC) 139, 27.1 7355, 64 10 16
TOTAL TIME FER FLOT W MOVE 253, 2546 4561.8 10
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TTTWITHIN



OF SELECTED

. BIRCH-WILLOW.

BETULA GLANBULDSA
RETULA FARPYRIFERA (SEC)

SALIX FULCHRA (SEC)

SALIX GLAUCA (SEC)

SALIX LANATA (8EC)

SALIX ALAXENSIS (SE()

ALNUS SINUATA (SEC)

MOVE TIME BETWEEN FLOTS (SEC?
TDTAL TIME FER FLOT W MOVE

— - - e - ~
“1aBLE BYY MEANS, STANDART ERROKS, AND VARIANCES FOR TIHES (4Way 7777 = = =
SHRUB SFECIES INDIVIDUALLY AMD COMEINED FOR OFEN LODW DUWARF
N I§ THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMFPLE ; S
SIZE (NHAT) IS THE NUMEBER OF SAMPLING UNITS REQUIRED TO SAMFPLE THE ) B T T - o
TIME WITHIN 20% OF THE MEAN WITH B0XZ CONFINENCE,
o """_"*T:777':75f: _____ f"";i ToTITTTE TTIITTTTITT L S
&1) X 5. S N NHAT WITHIN UWN WNHAT BMS N= 4 BN ENHAT
X
(5EC? 52, 3.5 749, 4 61 12 608.08 5153 10 2304.26 5 33
2 0.5 16.2 61 147 16.27 9% 147 15.47 S 142
‘34, R 7546.0 b1 27 577.71 55 T2 TTTTTT2715021 ST T 99
8. 1.3 101.4 &1 b6 ?2.14 95 60 203,85 <) 133
10. 2.3 323,46 61 134 176,33 59 73 1944.,13 <) 799
B 6.2 g T Ty Tee T T2,700 TR BZT 3.39 ) 133
1. 0:1 0.7 41 38 0.72 99 40 0.27 3 13
148, 26,2 41955.9 61 79 43235,%2 95 B1 27870.467 <) 52
257, 26.46 77 A3174.% 41 441465,34 557 77T TTT3RR74.810 5 0 T
o
S
. ﬁi i ﬂ; i j ,, ; L ! ) ; 3 i g e ;g ; »4‘; . o :’ /,3 \3 aa j —— _g




1 ] i } J i } i } ] } 1 P J 1 1
TAELE ﬁW5’MrAN STANDARD ERRORSs AND VARIANCES FOR TIMES (4M2)
OF ELECTED SHRUE SPECIES INDIVIDUALLY AND COMBINED FOR |
SITE 3, N I8 THE NUMEER OF SAMPLING UNITS, ~THE ESTIMATED SAMFLE ™~ 7 T
SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. S o
_nm_,_",w___n""____,kyn____-____m_:ﬂ_"“"_ﬁ*“___,“““_“_é _____________________________
CATEGORY (N= @) X 5_ 5 N NHAT WITHIN WN  WN
e P - _ Aol ek b P
RETULA GLANDULOSA (SEC) 3. 141 10,0 ? 58
RETULA FAFYRIFERA (8EC) o T 0.2 0.4 A 13T ’
SALIX FULCHRA (SEC) 102, 22,4 4604.46 ? 19
SALIX GLAUCA (SED) 22, 17.2 2662, t 219
SALIX LANATA (SEC) 1, 0.4 1.5 ? 62
SALIX ALAXENSIS (SEC) 10, 4.5 178.4 ? 70
ALNUS SINUATA (SEC) - 1. 0.4 1.8 ? R —
MOVE TIME ERETWEEW FLOTS (BEC) 260, 129,01 150057.,0 777 97 77777791 Ay
TOTAL TIME FER FLOT W MOVE 401, 149.,2 200246.7 9 - ST
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TABLE BYl MEANS, STANDARD ERKORS, ANI VARIANCES FOR TIMES (4M2)

' OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMBINED FOR OFEN LOW WILLOW
TYFE, N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUMBER DF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 207 OF THE MEAN WITH 80% CONFIDENCE. '

2
CATEGORY - (N = 9y O TTUTTTITNTTTTTRLTTTTTTTTR T T U T TN NHAT U7 WITHIN T UNTTTTUNHAT S BRMSTNET I BN OBNHATT
X
RETULA GLANDULDSA (SEC) I T I D N ? 58 10,00 g8 “SsgvT O 0T T T/
BRETULA FAFYRIFERA (SEC) 1. 0.2 0.4 g 13 0.44 8 13 -0.00 0 0
SALIX FULCHRA (SEC) 102, . 2246 4604.,6 9 19  4604.61 8 19 0.00 0 1
SALIX GLAUCA (SEC) S22, i, 2 0 2es2,. 5T T8 219 2662.50 8 21% 0. 0 T
SALIX LANATA (SEC) 1. 0.4 1.5 ' g 62 1,50 (¢} &2 0. 0 1
SALIX ALAXENSIS (SEC) 10. 4.5 178.,4 ? 70 178,44 8 70 -0.00 0 0 e
ALNUS SINUATA (SEC) iy 0.4 i.8 4 35 1.78 8 35 T TTTTTTR0L00 0 0
MOVE TIME RETWEEN FLOTS (SEC) 260, 129.4 150037.0 g ?1150057.,00 a8 71 0, 0 1
_ TOTAL TIME FER FLOT W MOVE 401, 149.2 20024646.7 9 2002446,70 8 ~0.,01 0
N
<
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TaRLE BY7 MEANS, STANDARD ERRORS: AND VARIANCES FOR TIMES

OF SELECTED SHRUEB SFECIES INDIVIDUALLY AND COM
GITE 10, N I8 THE NUMBER OF BAMPLING UNITS.

COMBINED FOR
THE ESTIHATED™

SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
- 2
CATEGORY (N = 10) 5. S
: % .
EETULA GLANTULOSA (8EC) ' B4. 11.2 1245.6
RETULA FAFYRIFERA (SEC) 7 1v 7 77770.4 1.4
SALIX FULCHRA (SEC) _ 364 B.2 6751
8ALIX GLAUCA (SEC) ' 13. Sl 259.4 .
SALIX LANATA (SEC)Wwwwwwmw“mﬂmmﬂffﬁdﬁ””’b“136 3 18%721.8
S5ALIX ALAXENSIS (SEC) : 2 0.7 4.9
ALNUS STNUATA (SEC) 2 0.4 1.8
MOVE TIME RETWEEN FLOTS (BECY 44, 7 5.8 341.4
TOTAL TIME FER FLOT W MOVE 322, 137.4 188708.2

MMM NS AR RS M G mme e e s e e e mE mm R W S e e BN T ML A EE A ik e me s ik A= vl e T e B PR e e R R M o RR AR T b e e R e e b A M e M W R e A s e mm s M W e selw e G0 SHA G S TS e

R 1 [ B i
T ——,—
TO SAMFLE THE
N NHAT _ WITHIN WN  WNHAT
10 8
BV 73
10 22
10 67
1o S ——
10 51
10 30. B
1o - e ‘
10 N
S } U‘\ .
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TARLE AY8 MEANS,
OF SELECTED
SITE 11, N

COMBINED FOR
THE ESTIMATED

SHRUR SPECIES INDIVIDNUALLY AND
IS THE NUMBER OF SAMPLING UNITS.

SAMFIE

SIZE (NHAT) 15 THE NUMBER OF BAMFLING UNITS REQUIRED TO SAMFLE THE — 7

TIME WITHIN 20% OF THE MEAN WITH 80%Z CONFIDENCE.

e FAL AL Mo s Ulh e e et dere e M Rl W B ok Sl b o vy TP P STV v e e g M W e T P LS S e Ao W e e P S M e e G G faw T e S MG M08 Sl ML e Sl W Wk e e WD MW PO See WL Mme MmN M e MUS D WM M M SR s w0

STANDARD ERROKRS, AND VARIANCES FOR TIMES (ioM2)

2
CATEGORY (N = 10 X 5. 5 N NHAT ~ WITHIN WN  UNHAT
X
BETULA GLANDULOSA (SEC) 44, 8.0 638.4 10 .14
BETULA FAFYRIFERA (SEC) 1. 0.7 - 5.6 10 118
SALIX FULCHRA (SECY TS T  oye T sae 10 127
SALIX GLAUCA (SEC) 10, 2.6 ¢ 68,9 10 31
SALIX LANATA (SEC) ° SR T 0,2 0.5 10 12 L m_
SALIX ALAXENSIS (SEC) O - N 1A 107 20 o
ALNUS SINUATA (SEC) 1, 0.2 0.3 10 17
MOVE TINE BETWEEN FLOTS (SEC) 114, 6.1 37649 10 2 e
TOTAL TIME FER FLOT W MOVE 7177, 7.8 611.8 10 ) o s
............................................................ L e o e e n s e S0 S i ey e e B o R o o ~
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TAaBLE 849 MEANS, STANDARD ERRORS: AND  VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUER SPECIES INDIVIDUALLY AND COMBINEN FOR WODDLAND BLACK-

WHITE SPRUCE TYFE., N IS NUMBER OF SANFLING UNITS. THE ESTIMATEDR SAMFLE  — T
SIZE (NHAT) 1S THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

2 .
CATEGORY (N = 20) X 5. 8 N NHAT WITHIN WN  WNHAT  BMS N= 2 BN BNHAT

X
BETULA GLANDULOSA (SEC) 64, B.l 1315.6 20 14 941,98 18 10 B040,0% 1 80
RETULA FAFYRIFERA (SEC) ~ ~ ~ 71,77 770,47 77 3.4 7T T U207 T T1064 3,52 A8 109 T T 4RSS 1T TUE
SALIX FULCHRA (SEC) 20, 5.4 574.2 20 57 340.92 18 34 4774,05 1 473
SALIX GLAUCA (8EC) 11, 2.8 157.9 20 53  164.16 1B 55 45,00 1 15
SALIX LANATA (SEC) 777 T F0% s%gB.2 9299908 T T 8060 T 749 92841.,14 718 78T TYS498720 I 750
SALIX ALAXENSIS (SEC) 1. 0.4 2,9 20 65 2,54 18 58 8,45 1 190
ALNUS SINUATA (SEC) 1. 0.2 1.1 < 20 3 1.07 18 29 2,45 . 1 65 .
MOVE TIME BETWEEN FLOTS (SEC) 77867~ @8.8°  i560.B 7 7~ 777720 = 11 3%9.25 718 37T 23188705 7177150
TOTAL TIME FER FLOT W HOVE 250, 49,0  95256.7 20 94660.01 18 105994.80 1

L17



TAELE 850 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUE SFECIES INDIVIDUALLY AND COMBINED FOR 77 S
SITE 14, N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
GIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRED TOD SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE, T T
- 2
CATEGORY (N= 7107 X L N NHAT 7~ WITHIN WN " UNHAT
X
RETULA GLANDULDSA (SEC) 7 92, 7.2 520,8 10 3 . -
EETULA FAFYRIFERA (SEC) 1, 0.1 0.1 10 &
SALIX FULCHRA (SEC) 16, 11,8 1388, 5 10 234
SALIX GLAUCA (SEC) 7 7 7T, 0.3 . T i 10 28 T
SALIX LANATA (SEC) S 1, 047 4,7 10 192
SALIX ALAXENSIS (SEC) 1, 0.2 0.3 10 34
ALNUS SINUATA (SEC) | 1 0,3 0.8 10 55
HOVE TIME BETWEEN FLOTS (SEC) 49, 4,4 193, 6 10 3 N
TOTAL TIME FER FLOT W MOVE 141, 14,9  2216.5 10 =
L B | A i i ] - B | . 7.1 | . O BN ] Y3
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TARLE B5/ MEANS,
OF SELECTED
SITE 15. N
SIZE (NHAT)
TIME WITHIN

STANDARD

B T e kel e R e

e ot s ) TR L T S e e e Mt M v R e B4 M e

BETULA GLANDULOSA (SEC)

EETULA FARFYRIFERA (SECY 7 77

SALIX FULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEL)
SALIX ALAXENSIS (SEC)

ALNUS SINUATA (SEC)

MOVE TIME BETWEEN FLOTS (8EC)

IS THE NUMEBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
20% OF THE MEAN WITH 80% CONFIDENCE.
““_"#_:“““”“"“uw"un_n"_“"Né .................................
10y i 5_ 5 N NHAT
X . AL
85, 547 320.1 10 2
1. T 0.2 0.2 10 20
24, 10,6 1129.0 10 80
1, 0,2 0.3 10 31
10 002 003 10 4()
S 1, 0.1 0.2 1o 12
oA 0.2 0.4 1o 26
130, 20,1 4028.1 10 10
24%, 22,6 5086, 2 10

TOTAL TIME FPER FLOT W MOVE

" R A R e B e e e e e s M e e G M en e R e e e MW ER P

ERRORSE
SHRUE SFPECIES
I8 THE NUMEER OF SAMPLIMG UNITS.

ANDI' VARTANCES FOR TIMES (10M2)
INDIVIDUALLY AND COMBINED FOR

- s et M ME e m e I s e e Sem e MM Mot e e f cek me A G P S et S ke ma hre et St S 8 e 4 e A B e S Fosr aave bo oy b G R B

L]

THE ESTIMATED SAMRLE T 7

WITHIN WN  WNHA
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TABLE B5Z MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUE SFECIES INDIVIDUALLY AND COMBINEDR FOR :
SITE 18, N IS THE NUMRER OF SAMPLING UNITS., THE ESTIMATED SAMPLE
SIZE (NHAT) IS5 THE NUMBER OF SAMFLING UNITS REGUIRED TDVSAHPLE‘THE" o
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.

e o e M i M Kk W G A el MM M S i e e e e e v e s e G ml Gme M RS R B e EM DD W ma G W W MG R S e i e ma e S A ke R G b e mm e i e Mem e e v e e e Sl b A M0 I e

WITHIN WHN WNI

2 v

CATEGORY (N = 10) : X 5. S N MHAT
X

BETULA GLANDULOSA (SEC) 97 dab 128.2 10 2
RETULA FAFYRIFERA (SEC) 1. 0:1 0.2 10 12
SALIX PULCHRA (SECY 7777744, 7.9 b20.4 10 14
SALIX GLAUCA (8EC) b 242 48,3 10 b
SALIX LANATA (SEC) 17, 7.1 905.9 : 10 73
SALIX ALAXENSIS (SECY 7 3, 1.4 . 25,7 10 T 03
ALNUS SIMNUATA (SEC) 1. 0.3 2.9 10 62
MOVE TIME BETWEEN FLOTS (SEG) 468, D43 J02.4 10 3
TOTAL TIME FER FLOT W MOVE 197, 14.5 2101.8 10 '
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TARLE 653 NEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUE SPECIES INDIVIOUALLY AND COMBRINED FOR .
8ITE 19, N IS THE NUMRER OF BAMFLING UNITS., THE ESTIMATEDR SAMFLE
S8IZE (NHAT) IS8 THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

e e A e e e B W Bee e ekl W W e e e B e Fh vk WL e B e vl BN R e o el ke M e o e ek S e BrSe e e 0 Lme e A BB e e e e e e S e W ey e s oo e e e ek o S e W e el R

2

CATEGORY (N = 10 X 52 & N NHAT ™ 7 WITHIN TWN ™ UNS
X

RETULA GLANDULOSA (SECY 40, 7 T&,2  3B1.&6 I ) 10 i
RETULA PAPYRIFERA (SEC) . 1. 0.2 0.3 10 31
SALIX FULCHRA (SEC) K 15, 3.6 131,32 10 23
gal.IX GLAUCA (SEC) T 1. 0.2 0.3 10 T3
SALIX LANATA (SEC) 1. 0.1 0.2 10 12
S5ALIX ALAXENSIS (SEC) 0, 0.2 0.3 10 59
ALNUS SINUATA (SEC) 7 7 1,77 7 D.2 0.3 10 51
MOVE TIME RETWEEN FLOTS (SEC) 130, 29.5 - 84872.4 10 22 N
TOTAL TIME FER FLOT W MOVE 188, 27.3 742847 10 As
_________________________________________________________________________________________ T



TAELE Bﬁy MEANSs STANDARL ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMRINED FOR WOORLAND RLACK
SFRUCE TYFE. N IS THE NUMBRER OF SAMPLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMPLE THE o
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.

Balieiuiadainivtniniuiet T CTLTTITITTTT
CATEGORY (N = 40) X 8_ s N NHAT
X
BETULA GLANDULOSA (SEC) &9, 4,4 761.5 40 7
HETULA FAFYRIFERA (BEC) 1, 0,1 0.2 40 15
SALIX FULCHRA (SEC) 25, 4,7 ‘B93.9 A0 50
SALIX GLAUCA (SEC) : 2, 0.4 15.8 40 162
SALIX LANATA (SEC) S, 2.0 148.0 40 299
SALIX ALAXENSIS (SECY TN 074 2% Y T N "9
ALNUS SINUATA (SEC) 1. 0.2 1.1 40 57
MOVE TIME RETWEEN FLOTS (SEC) 94,  10.5 44093 40 21
TOTAL TIME FER FLOT W MOVE TA97y T 10.9T T 4746907 T 407 o

S g S 0 g g i L S g g o g D R L e e e e L

WITHIN

337,47
0.1%
817.32
12.48
YY1 |
1.11
3303.42

© 4209.0%5

127,75

WN

34
36
36
34
36

“ag

36
3&
36

WN

3

15
38
128
228
174
S7
14

BNHAT
5847.63 3 1
0.17 3 13

SR V:PE- V3 - S V)
55.53 3 569
651,13 3 1158
AR V'S ¥ A S |3
1,20 3 61
17679.22 3 B2

RS § 01y T S T
| B % I |

HAT EMS N= 4
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TAERLE 855 HEANS, STANDARD ERRORSs AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUE SFECIES INDIVIDUALLY AMIN COMEBINED FOR

SITE 14, N IS THE NUMBER OF SAMPLING UNITS., THE ESTIMATED SAMFLE 77—

SIZE (NHAT) IS THE NUMEBER OF SAMPLIMG UNITS REQUIRED TO SAMFLE THE

TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
2
CATEGORY (N = 10) X §_ 8 N
J S e Y e, R
RETULA GLANDULOSA (SEC) . 1B, 5,0 365.3 10
RETULA PAPYRIFERA (SECY 77 "7, 77 77RO 158.7 10 T
SALIX FULCHRA (SEC) : 8. 4,2 174.7 10
SALIX GLAUCA (SEC) > S 3.4 114.8 10
SALIX LANATA (SECY 777 77TV TS, 0.8 10
SALIX ALAXENSIS (SEC) 1. 0.2 0.6 10
. ALNUS SINUATA (SEC) 20, Bl 651, 4 10
MOVE TIKE RETWEEN FLOTS (SEC) 7 119, 7 38.6 14900.4 10
TOTAL TIME FER FLOT W MOVE 178, 48.8 2378%9.2 10

G 0w s M e M b G e Ll LA M e e P e T e ohe Wb M e Ee M e e e W Gk e e i M e B e H WAL e N wa Th e B s M MM R M e W e e A A A A e Em G W e et e G W M Aed mm R

NHAT

e

e phie o

WITHIN WN WNHAT
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TAELE 856 MEANS, STANDARD ERKRORS, ANI VARIANCES FOR TINES (10M2)
OF SELECTED SHRUE SPECIES INDIVIDUALLY AND COMERINED FOR
SITE 17+ N I8 THE NUMHEER OF SAMFLING UNITS. THE ESTIMATED SAMFILE

SIZE (NHAT) 1S THE NUMEER OF SAMPLING UNITS REQUIRELN TO SAMFLE" THE T T
TIME WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE.
ST _ . R N S
CATEGORY (N = 10 X 5. § N NHAT WITHIN WN  WNI
X
BETULA GLANDULOSA (SEC) 3, 1.1 12.2 10 69
EETULA PAFYRIFERA (SEC) 74 2,9 B2.4 10 73
SALIX FULCHRA (BECY 0. 0.2 0.3 10 T T ey T e
SALIX GLAUCA (SEC) ' 1 0.2 0.2 10 20
SALIX LANATA (SEC) 1. 0.2 03 10 31
SALIX ALAXENSIS (SECY iy T 02 T 0va T T 0T T e T e
ALNUS SINUATA (SEC) 1, 0.2 0.2 10 20
MOVE TIME BETWEEN FLOTS (SEC) 82, 11,4 1288.4 10 B
TOTAL TIME FER FLOT W MOVE 9%, 12,4  1533.9 10 ) N
_________________________________________________________________________________________________ N
S et e+ et e SR
1 1 1 1 1 1 .3 1 i 1 1 1 4 | 3 B A



© et

TABLE B85 7 MEANS, STANDARD ERRORS: AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEBINED FOR DFEN MIXED T
SFRUCE-KIRCH TYFE. N IS NUMEER OF SAMFLING UNITS. ESTIMATED SAMFLE ' Coo ’ : :
SIZE (NHAT) 1S THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE :
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE,

2
CATEGORY (N = 200 % 5. 5 N NHAT WITHIN WN  WNHAT  BMS N= 2 BN BNHAT
X
________________________________________________________________________________ A
BETULA GLANDULODSA (SEC) 10. 3.5 242,1 20 91 1BB.76 18 71 1201,25 1 451 7
"BETULA FAFYRIFERA (SEC) . =~ ~7oyy7 BLATTTTAA T T T T2 29 120.53  ig "i04 T T 0.20 T 1 X N
SALIX FULCHRA (SEC) a, 2,2 96,2 20 253 B7.4% 18 230 252,05 1 662
SALIX GLAUCA (SED) 3. 1.7 5%.1 ‘ 20 309 57.50 18 301 88.20 1 A8l ]
BALIX LaNATA (SEC) T Ty T g T ey T T T TR 32 p.52 18 30 T U425 721
SALIX ALAXENSIS (SED) 1, 0.2 0,5 20 22 0.51 18 21 : 0.80 1 33
ALNUS SINUATA (SEC) 10, 4.5 403,7 20 159 325,50 18 129 1805,00 1 7113
MOVE TIME BETWMEEN FLOTHE (SECQ) 101, 20,0 8020,7 Co20 33 80%4.,40 18 33 T 8697 .B07 1 28
TOTAL TIME FER FLOT 4 MOVE 137, 26,3  13829.9 20 12661.52 18 34861.,25 1

Sc7



TAKLE 5% MEANS. STANDARD ERRORS: AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMBINED FOR
SITE 8, N IS THE NUMEBER OF SAMFLING UNITS. ~THE ESTIMATED SAMFLE ~ 77 - -
SIZE (NHAT) I8 THE MUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20% OF THE HEAN WITH BOZ CONFIDENCE.
CATEGORY (N = 11D X 5. 5 N NHAT WITHIN WN WNHAT
MMMW__N-memwnmN,Wxﬁwﬁ“ e s e L T I L T T
BETULA GLANDULOSA (SEC) 47¢r"5#” 20.3 7034.6 11 133
EETULA FARYRIFERA (SEC) 7724, 10,0 “10%2,8 1Ly 77 0
SALIX FULCHRA (SEC) ' 11, G.2 301.46 11 28
SALIX GLAUCA (SEC) 1. 0.3 0.7 11 35
S5ALIX LANATA (JECjNMWW—MWWJMTWWWﬁm”2§“”"WWMM1.3'"' 18,2 771y 1857
SALIX ALAXENSIS (S8EC) S A 7.8 1035.0 11 9
AlNUS SINUATA (8EC) T 7.1 99346 11 . 8
MOVE TIME RETWEEN FLOTS (8EC) 101, 18.4 3732:9 11 1% N
TOTAL TIME FER FLOT W MOVE 341, 4541 22352. 4 11 AS
................................................................................................. » e
| | ] | o ] i 1 . | 1 .1 B | i .4 1 .4 1 . |



TAELE B59 MEAMS, STANDARD ERKOKSs AMD VARIANCES FOR TIMES (10M2)  ~ ~—7 77 - ‘“““”"W“““””“””“”‘j
OF SELECTED SHRUE SFPECIES INDIVIDUALLY AND COMEBINED FOR
CSITE 9+ N IS THE NUMEER OF SAMPLING UNITS., THE ESTIMATED SAMFLE ]
SIZE (NHAT) IS THE NUMBER OF SAMFLING UNITS REQUIRKED TO SAMFLE THE - T
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
CATEGORY (N = 9) | X 5.. 8 N NHAT WITHIN WN  WNI
—_ - —_ — x —_— — —— —— —— ——
BFTULA GLANDULDSA (SEC) 13, oo™ 12.1 1317.2 9 309
EETULA FAFYRIFERA (SEC) b 3.4 119.4 ¢ 141 ) i
SALIX FULCHRA (SEC)Y T35, T A 1T 333,0 o T Ty
SALIX GLAUCA (SEC) 24, 10.2 44,0 9 &5
SALIX LANATA (SEC) by 4.1 153,46 9 169
SALIX ALAXENSIS (SEC) 27, b7 406,9 9 24
ALNUS SINUATA (SECY 9, 4.0 142.8 9 L S
; N
N
MOVE TIME BETWEEN PLOTS (SEC) 158, 30.3 254.,8 9 14 - ~
TUTAL TIHF FLF\ FL[]T w HUUE *-_._ﬁ_,....???‘_, '51_ 0 o 3654,?“"'"Vw"-“"w 9_' Tt T



TABLE géo MEANS» STANDARD ERRORSy AND VARIANCES FOR TIMES (10M2)
oF SELECTED SHRUR SPECIES INDIVIDUALLY AMD COMRINED FOR TALL
WILLOW TYFE., N I8 THE NUMBER OF SAMFLING UNITS, THE ESTIMATED SAMFLE
SIZE (NHAT) IS8 THE MUMRER OF SAMPLING UNITS REQUIREDR 70 SAMFLE THE
TIME WITHIN 20X OF THE MEAN WITH 80X CONFIDENCE.

2
CATEGORY (N = 20) X b. 5 N NHAT
X

BETULA GLANDULOSA (SEC) 32,050 45,1 456040 20 187
BETULA FAFYRIFERA (SEC) T ls. T T 4.0 712,64 20 115
SALIX FULCHRA (SEC) 22, 4.7 441.35 20 39
SALIX GLAUCA (SEC) 2. 9.2 542.2 20 148
"GALIX LANATA (SED) T T AT 200 T 808 AT 2067
SALIX ALAXEMNSIS (BEC) 47, 10,2 2085.5 20 20
ALNUS SINUATA (SEC) 35, 6.7 892.2 20 31
MOYE TIME RETWEEN FLOTS (SEC) 127, 7 17.7 4$283,2 20 16
TOTAL TIHE FER FLOT W MOVE 313. 28. 46 16404.8 20

. | T B R _— b o3 .13 | .1

WITHIN

4504.46%5
660,14
315,57
419.95

S 78,36 77

768,98
371.01
5742.40
14244.462

WN

i
18

ig
i8
18
18
18
18
18

WNHAT EMS N= 2 BN ENHAT
. .
185 5556.81 1 228§
107 77T 165467427 267 -
28 2709.02 1 234
131 2741.,87 1 850 .
RO T2ERYT 1 1} S—
8 25819.44 1 240 g
13 10272.78 1 354
15 16014.22 17 ~”7ﬂf4_*“_
18928.,72 1
N
SV
. | i | 1 I |
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TaRLE Be! MEANS, STANDARD ERRORS»
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND
SITE 12, N IS THE NUMEER
SIZE (NHAT) IS THE NUMEER OF SAMFLING UNITS REQUIRED TO SAMPFLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. e

B e et o et MEL B et et ele o LA e e e e A A B B S B AL W b vy e e fes e e rord vt G mel s e e A e e e B i e e e e B MBS

e ke e B e e A S e e A Sl s o me b SHR S0 RO frm Py L B T e e e A R 0 e B et e mE e e e S e

RETULA GLANDULOSA (SEC) —
BETULA FARYRIFERA (SEC)
SALIX FULCHRA (SEC)

SALIX GLAUCA (SEC)
SALIX LANATA (BED)

SALIX ALAXENRIS (SEC)
ALNUS SINUATA (SEC)

VARIANCES
COMBINED

OF SAMFLING THE ESTIMATED

S e e EU oy ey e L et S e Heb S R M R R e M W WA NE mm S W A e

7 U UNHAT 0 WITHIN  WN WN

o o et T M e e ek i M e o OB WA G (e e Sk NN e M e G EM ew e G S e

§|—~Oo—~c~u:\la-0~:
(D DU NN

Py .

HOVE TIWE BETWEEN FLOTS (SEC)

TOTAL TIME PER FLOT W HOVE
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TABLE BLZ MEANSs STANDARD ERRORSy ANIN VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMBINED FOR
SITE 13, N I8 THE NUMBER OF SAMPILING UNITS. THE ESTIMATED SAMFPLE
5IZE (NHAT) IS THE NUMEBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE.
TIME WITHIN 20X OF THE MEAN WITH 807% CONFIDENCE.

Bk Nt s v Y G Y W G G WD M A me A R R M M R e N OMB LA e sl mo M A G B WA R A HE M Wl TSR Wl S0 Wt mvo BP e M S G Mel S RE RN G5 M6 N (NN e amm oS St Moy Mv Bel SN MAS W Ber MR mt s o BN BT MR MW SIS W G e

2
CATEGORY (N = 10) X 5. 8 N NHAT
. e T e X , L

BETULA GLANDULOSA (SEC) 44, ey 97647 10 12
RETULA PAFYRIFERA (SECY — 1, 7 7 0.2 0.3 o1 17
SALIX FUL.CHRA (SEC) 15, 3.8 148.2 10 27
5ALIX GLAUCA (8EGC) g. 2.7 7241 10 48
SALTX LANATA (BER) - = mmmmmss o gy oo g g e g
SALIX ALAXENSIS (SEC) 1. 0.2 0+3 10 3%
ALNUS SINUATA (SEC) 1, 0.2 0.3 10 46
MOVE TIME BETWEEN FLOTS (SEC) 132, ' 2644 6956.0 10 17
TOTAL TIME FPER FLOT W MOVE 204, 33,1 10925.3 10

Mt ML L i e et e e L RAE AR W S G ey W TP O e e A W W e S W e b e Tk Wer PV e S e e e e M S S mE B S e e M e S W R S B M LN N MR L e e WS e e S e e S mE B RS A S et Wel G5 e Mie e

WITHIN WN  UWNH

e i e
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TAELE 863 MEANS, STANDARD ERRORS, AND UARIANCES FOR TIMES (loM2y ~ — 7~ i - T
OF SELECTED SHRUE SFECIES INDIVIDUALLY AND COMBINED FOR
SITE 4., N IS THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE e o

SIZE (NHAT) IS8 THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMPLE THE —
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE. :

LEL Bh B e M el R SR MK SR Rih AL S ed A A M S S M e mtr e e e e TR St M el A e ey Sre W W PSS e N P P MR e o B e e e e b M A M e s R MR R e B e W e e e o s G e 4 M0

2

CATEGORY (N = 10) X 5. 5 N NHAT WITHIN WN WNHAT
e e e e B e - -

BETULA GLANDULOSA (SEC) ' 79, 6.2 3184.8 10 3

BETULA FAFYRIFERA (SEC) 1, 0.2 0.2 10 4

SALIX FULCHRA (SECY 84, = 4.3 " 397.,4 R ¢ T SR B

QALIX GLAUCA (SEC) ‘ 44, 20,64 4253,3 10 82

SALIX LANATA (SECD) ‘ 3, 1.1 13.2 10 65"

SALIX ALAXENSIS (8ECY 3, 0.7 544 10 o 33 R

ALMUS SINUATA (SEC) 1. 0.3 1.1 10 31 W

MOVE TIME BETWEEN FLOTS (SEC) 231, 113.1  127%70.,9 10 28 o~

TOTAL TIME FER FLOT W MOVE 77 448, 124.,1 154004.5 R ¢ B T

e e g i MM e e 0 MO Lt M b ot el e e o Bl e e e e W G e e R ek R e e bl e Sl A S M e e ek mm mth e i s bem e M e e SR A e Be W M EER ST SN MR PR M M S e R e R e e e S i bese Min M
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TABLE 86"'[ MEAMSy STANDARD ERRORSs AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMEINED FOR 7 7
SITE G, N IS8 THE NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFPLE
SIZE (NHAT) 1S5 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE -

TIME WITHIN 207 OF THE HEAN WITH 80% CONFIDENCE., T
- 2
CATEGORY (N = 10) X s s 77N NHAT 7 TWITHIN WN WMHAT
X _
RETULA GLANDULOSA (SECY — 72, b4+9 481.4 10 4
RETULA FARYRIFERA (SEC) 2, 04+4 2.0 10 25
SALIX FULCHRA (SEC) A8, A4 b 213.8 10 4 )
SALTX GLAUCA (SECY  — o2, 0.3 I 1 R £
SALIX LANATA (SEC) 1, 0.2 0.3 10 17
SALTX ALAXENSIS (SEE) ’ 1 0+1 0.1 10 & -
ALHUS SINUATA (SECY 1. 0.1 0.2 7 10 10
MOVE TIME RBETWEEN FLOTS (SEC) 142, 30.7 F440,4 10 20
TOTAL TIME FER FLOT W MOVE - 26B., 27.9 7800.7 10 ﬁ -

r m wE m mE e e EE e T DD DE MK S5 68 B Gl S e e o SR T S R A MR R e R R me A T R e e i eme e e e w= e R s A e ol e s ek e ke M5 KA G RE LA MM KR G AR RS WA EE G N D R MM EE S D e O
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TAELE géfﬁEANS! STANDARD ERRORSs ANIN VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SFECIES INDIVIDUALLY AND COMERINED FOR
SITE 6. N IS THE NUMBER OF SAMPLING UMITS, THE ESTIMATED SAMFLE ™ o
STIZE (NHAT) IS5 THE NUMRER OF SAMPLING UNITS REQUIRED TO SAMFLE TRE
TIME WITHIN 2074 OF THE MEAN WITH 80%Z CONFIDENCE.

- e e e e e s W e M W A e e G R e e me me i i Sem N R R R AW AN MR AR AR M e tie SR MR GRS AR e Sy mm e bl e Wi s Mo HH A MM M s EM LN mE KA R A e R e WS mR e W i eE SR R e s

2
CATEGORY (N = 10) X S 5 N NHAT  WITHIN WN  WNHAT
= 10 R N _ | WITHIN WM
BETULA GLANDULOSA (SEC) 94, 8.5 724, 4 10 4 ) o
RETULA PARYRIFERA (SEC) 7777774, 77 "7 0.4 1.3 10 5%
SALIX FULCHRA (SEC) 52, 7.0 487.4 10 8
SALIX GLAUCA (SEC) 8. 2,7 74.2 10 4% )
SALIX LANATA (SEC) 7 7 7TTTTTTTs. T 2,470 58,0 1077 T
SALIX ALAXENSIS (SEC) 1, 0,5 ° 2,3 10 48
ALNUS SINUATA (SEC) 2, 0.5 2.5 10 40
MOVE TIME BETWEEN FLOTS (SEC) = 131, 38,3 14640,1 10 35 -
TOTAL TIME FEK FLOT W MOVE 294, 19,6 15649,3 10

seC
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TaRLE 866 NEANS: STANDAKD ERKORSs AND UARTANGES FOR TIMES (LOMZY " "7 70 = © o o o
OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMEBINED FOR
SITE 7, N IS THE NUMRER OF SAMPLING UNITS. THE ESTIMATED SAMFLE
SIZE (NHAT) 16 THE NUMEER OF SANPLING UNITS REQUIRED TO SAMPLE THE ™™~ 7 s e
TIME WITHIN 20% OF THE MEAN lnllTH B80% CONMFIDENCE.

LS ekt o Gy SN s M e e S R MG WA 0 S0 TR i M T et O BT PO DM M MM M0 Do ek B B0 W O B K i TR e e e e B W e G R M S N RN RS W RE SH Re TEE EE SN L e e L A e A el M AW M NE SR AR Gl e ow e e

” mTTTT e

CATEGDRY (N = 10) X 5. 5 N NHAT WITHIN WN  WNH
X

BETULA GLANDULOSA (SEC) ) 39. 7.2 518.5 10 15

RETULA PAPYRIFERA (SEC) 1, 0.3 0.7 10 28

SALIX FULCHEA (SEC) oo T ag, v 9.4 48,7 10 T "

SALIX GLAUCA (SEC) 26, 10.6 1128,2 10 48

SALIX LANATA (SEC) 38, 5.3 280, 4 10 8

SALIX ALAXENSIS (SEC) 1, 0.2 046 10 18

ALNUS SINUATA (SEC) 1. 0. 0.1 10 &

MOVE TIME EETWEEN FLOTS (SEC) 251, BO.B  45324.4 10 43 ) L

TATAL TIME FER PFLOT W MOVE 3B4, 84,1  74190.7 10 T



"TaRLE B¢7 MEANS, STANDARD ERRORSy ANl VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUR SPECIES INDIVIDUALLY AND COMEBINED FOR OFEN LOW DWARF
BIRCH-WILLOW, N I5 THE NUMBER DF SAMFLING UNITS.  THE ESTIMATED SAMFLE™
SIZE (NHAT) IS THE NUMEER OF SAMFPLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 20%Z OF THE MEAN WITH BOX CONFIDENCE.

]
CATEGORY (N = 60 X 5. 2 N NHAT
e e PO . -
BETULA GLANDULOSA (BEC) &7, 3.9 852.3 60 8
" BETULA PAFYRIFERA (SEC) 1, 0.2 3.5 50 67
SALIX PULGHRA (SEC) 44, 3.6 757.4 40 17
SALIX GLAUCA (SEC) 17. 4,3 1094.8 &0 159
TTSALIX LANATA (SEC) DT3B 4T T 339,00 7 T A0 T 1
SALIX ALAXENSIS (SEC) 2. 0.3 5.4 : 60 64
ALNUS SINUATA (SEC) 1, 0.1 0.9 50 35
MOVE TIME EETWEEN FLUTS (SEC) 158 T T 25,477 3R647,6 7 T T80 T b4
TOTAL TIME FER FLOT W MOVE 303, 28.3 48165.6 60

o o i At e e o o A o m R m e ek i b SRR e = S A e = e e o R Sk ey e e o e e S o o o Al G Ma B T v e = e o e e - dm AN e am

WITHIN

528.08
3,30
311,82
940,10

" 137.13
4,11
0.%1
37595.70
44142,17

- 04

i i i i 1 i
WN  WNHAT  BMS N= & EN BNHAT
54 5 4354 ,35 5 40
54 43T T T §.35TT U8 UTTloaT T
54 7 5569.12 5 118
54 137 27465.20 5 402

B - S—1 € A 5 E56
54 49 19.83 5 234
54 33 1.35 5 49 .
54 42 T TTTT50008,32 05 T H2T -
54 914618,75 5

ss7



e L

W e oo gt S AT R s e i v O TS ML At 00 e mid T M STW M Ml e ae e U m0b e PSS Desd M T BMIE st e e gy W W e M MR I M Wl b S e e WO e e i M e MM B WL Ge feed dree bree S B e S B R Mt el A v e BE mE

TARLE BQ? MEANS, STANDARD ERRORS» AND VARIANCES FOR TIMES (10M2)

SPECIES INDIVIDUALLY AND
N IS THE NUMEER OF SAHFLING UNITS.

OF SELECTED
SITE 3.

HIZE (NHAT) 185 THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMFLE THE
TIME WITHIN 207 OF THE MEAN WITH 80% CONFIDENCE. "~ 77 T

COMBINED
THE ESTIMATED SAMFLE

M it R e o e e M b e Y M e e e R 4 e R o Trw S G el M M R ke S e ey v MY A s Tt e W HAS e e P ST e P S Mk ha el ekt Akt i S ey e G WL B R il S b e SN N e e S e it

MR S Sk st T ke v M pen W R e e M e ma Wer PR MW M M AL MMM S W kel T DM e W A e e BN S G b e e YW W T e WM A BN e vl e R S SR ST D 060 W S ke s e W BN EW D WE WE B AN WA G4 B om em0 e ST

RETULA GLANDULOSA (SEC)Y

EETULA FPAFYRIFERA (SEC)
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TAELE ﬁéﬂ MEANS, STANDARD ERRORS, AND VARTANCES FOR TIMES (10M2) ' ‘ - -
OF SELECTED SHRUB SFECIES INDIVIDUALLY AND COMEBINED FOR OFEN LOW WILLOW
TYFE, N IS THE NUMBER OF SAMFLING UNITS., THE ESTIMATED SAMFLE

SIZE (NHAT) IS5 THE NUMBER OF SAMFLING UNITS REQUIRED TO SAMPLE THE s CoT T T e

TIME WITHIN 20% OF THE MEAN WITH 80%Z CONFIDENCE.

CATEGORY (N= 9 X 8 N NHAT WITHIN WN  WNHAT  EMS N= 1 EN BNHAT
EETULA GLANDULOSA (SEC) 13, 11.6 1216.8 9 295 121675 8 295 0, 0 1
BETULA FAFYRIFERA (SEC) B8, 644 366.5 9 211 366,53 8 211 0.00 0 1
C SALIX FULCHRA (SEC) 7 131, 24,3 5300.5 ) g T T T 13775300,507 8 T 13 - 0% 0 {
SALIX GLAUCA (SEC) 8., 5.0 224.6 , 9 148 224,61 8 148 , 0.00 0 1 :
SALIX LANATA (SEC) 2. 0.9 7.7 ' ? 64 7469 8 64 0,00 0 1 >
© SALIX ALAXENSIS (SEC) = 7§77 T AET 111,30 0 0@ 183 ° 111,25 7877183 0. 0 I <
ALNUS SINUATA (SEC) 1, 0.3 0.8 9 31 0,75 8 3 0, 0 1
MOVE TIME BETWEEN FLOTS (SEC) 251, 105.5 100167.3 9 65100167.25 8 65 0, 0 1
TOTAL TIME FER FLOT W MOVE 420, 93,3  78B267.9 9 78267.86 8 -0.00 0
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Browse Pilot Study

APPENDIX C
DENSITY STATISTICS WITHOUT Betula glandulosa

. . . 2
Means, standard errors, variances, and estimated sample sizes for 4-m

plot size density estimates for selected shrub species. Betula glandulosa has

been excluded from the analysis. Density estimates are presented by level IV
vegetation type. The within estimated sample size (WHNAT) is the total number
of 4:&2 plots required to sample the density in the vegetation type within 20% —
of tﬁé“mean with 67% confidence. These density plot are theﬁ evenly allocated

Eo the number of sites sampled in-the type.

3
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TARLE £, HMEANS, STANDARD ERRORS, AND VARIANGES FOR STEN COUNTS (4H2) ]
COF SELECTED SHRUE SFECIES IHDIVIDUALLY AND COMRBINED FOR WOODLAND BLALK- ) o
WHITE SFRUCE TYFE., N I8 NUMBER OF SAMFLING UNITS. THE ESTIMATED SAMFLE
SIZE (MHAT) 1S THE NUMRER OF SAMPLING UNITS REQUIRELF TO SAMFLE THE
T DERSITY WITHIN 20% OF THE KEAN WITH &7Z CUNFIDENCE, "~~~ "" -~ 7= =77~ — T
- s ‘* N

CATEGORY (o= 20) X 5. § N NHAT WITHIN WN WNHAT EMS N= 2 EN EBNHAT

FETULA FAFYRIFERA — I O TV R 13 SR TS0l .75 18 501 1725
SALIX FULGCHRA 7. 3.2 209.4 20 120 172,26 18 99 877.81
S5ALIX GLAUCA 3. 0 15,7 20 52 16,93 1B -~ 85~ 1.25
TTOTAL ALL SFECIES 10, 3 50.8 20 49 21@,09 i@ 8% 7T U @IFVBLTTLC

657
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ToBLE £2 MEANES Yy STaNDARD FRRORS, AND VARIANCES FOR STEM COUNTS (4AHD)
N kﬁ-;Qﬁlﬂ“pECTEﬁ SHRUL &F S INDIVIOUALLY AND COMRINED FOR WOODLAND RLACK . o T h T .

UMEER OF SAMPLING UNITE, THE ESTIMATED SAMPLE )
ROOF SGAMFLING UNITE REQUIRED 70 SaMPLE THE %
T OTHE MEAN WITH 474 CONFIDENCE. ) D K

g ) TYFE. N
H1IZE (NMAT)Y T8 THE
COBEMSITY WITHIN

2
&

CaTESORY (W= A0 ? 5 g i NHAT WITHIN WN WNHAT™ © BME N=" 47 "FH  "7BHHAT 777

SALIX TULCHRA 11, 3.4 4742 a0 102 476,16 34 302 450,16 T3 97 7
SALTX LARATA 10. 3.9 402.3 49 167 351,67 26 @248 3410,00 3 1001
TOTAL ALL SRPECTIED 20 943 1103.3 40 &7 687 .84 34 HE D 36H4,.32 3 223
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TARLE €3  MEANS, STANDARD ERRURS: AND VARIANCES FOR STEM CDUNTS (4H2)
T OF SELECTED BHRUBR SFECIES INDIVITWALLY "aMI COMBINED FOR OFEN MIXED
SPRUCE-RIRCH TYFPE, N IS5 HUMBER OF SAMFLING UNITS. ESTIMATED SAMFLE
GIZE (NHAT) I8 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
DENSTTY WITHIN 20% OF THE MEAN WITH 47% CONFIDENCE.

S

THHATT  TUWITHIN

TTCATEGORY TN = 200

' 0 T 501
SALIX FULCHRA 1. 0 501 15.31
ALNUS SINUATA . 1, 0 201 5.00 18 3501
"TOTAL ALL SFECIES ' -T2, | igy T iv.é2 T i 1

e e e b e o S  mn o A A b o o e o S A e e A b B Mo A Ak L A el 4 el B Al e el KR A= A A Ba ma WE SE RS e AN R L ER L A MR B AR AU AL EE R e AL =8 T R T W = =

1425 187 5017

TTUNHAT UBMSTN=E 27BN

RS Y- SR ST 5 S

BNHAT

901
501

15.31 1
9:00 1

240

25,31 1
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TaBLE €4 E¢
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TAELE 5 HEANS dmurmr\n ERRORS, AND vARIANCES FOR STEM COLINTC‘ (aM2) N
© . DF BETECTEL GHRUW SFECIES INRNTUINUALLY ANT COMEINET FUR OFEN LOW DWARF ‘ .
7! BIRCH~WILLOW, N IS THE NUMBER OF SAMFLING UNITS. - THE ESTIMATED SAMFLE S
_BIZE (NHAT) IS THE mmm—:n OF SAMFLING UNITE REQUIRED TO SANPLE THE : S
B e e
N NHAT WITHIN WN T UNHAT BMSW K TN““ rmnﬂ'
TRETULA FAFYRIFERA™ TG T T O1BEE T8, 687T 55 1523 ' 3778 5
BALIX FULCHRA 50 1107.656 55 Al 407%.80 S
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TARLE €6  MEaMS, STANDA DRG. AND UARIANCES FOR STEM COUNTS (412
OF SELECTEDR SHRUR © "8 INDIVIDUALLY AND COMEINED FOR OFEN LOW WILLOW

TYFE. # 195 THE WUMBER OF SAMFLIMG URITS. THE ESTIMATED SAMPLE

R (HHATY 15 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE

AITY WITHIN 20% 0F THE MEAN WITH &7% CONFIDENCE.
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CaTEGORY o= 73 A S. 8 N
X
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Browse Pilot Study

APPENDIX D
TIME TO ESTIMATE DENSITY WITHOUT Betula glandulosa

Means, standard errors, and variances for 4-m2 plot size density time
estimates. Time to count stems of each selected shrub species and move time

between plots is presented by level 1V vegetation type. Betula glandulosa has

been excluded from the analysis., Estimated sample sizes for times are not

used.
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TADLE D2 7 nean

S, STANDART ERROR

TANCES FOR TIMES (4M2) ST e e

5, ANI VAR

OF SELFCTED GHRUE SFECIES INDIVIDUALLY AMD COMEINED FOR WOODLAND BLACK !
SFRUCE TYFE. N IS THE HUMBER OF SANFLING UNITS. THE ESTINATED SAMFLE ¥
SIZE (MHAT) 15 THE NUMEER OF SAMPLING UNITS REGUIRED TO SAMFLE THE
TIME WITHIN TO% OF THE WEAM WITH 47% CONFIDENCE. .
. T T T - - e
CATEGDRY (N = 40) X §. 8 N NHAT WITHIN WH  WNHAT  BHS N= 4 Eil BNHAT

1.7 40 53 1.7%3 36 40 ‘ 0.97
201.4 40 20 148,42 34 25 400,33

1.6 40 27 1,04 36 18 T TR 4y
4644 40 141 PERLED X6 @R 284T,40

2,8 40 44 1.94 36 30 13,43
ALNUG SINUATE (SEC) 1. Y ¢ 1,0 20 24 1.24 ) 39 . - 0 a9
MOVE TIME RETWEEN FLOTS (SEC) 7. 9.0 3216,9 . 40 14 2340.83 36 10 13490.03
_TOTAL TIME F FLOT W HOVE 10,3 4214.8 40 10 2890.73 34 7 20129.,17
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TakE Djr MEANSy STANDART EREORSy AND VARTANCES FOR TIMES {4H2) B
©DF SELECTED SHRUR GPECIES INDIVIDUALLY AND COMRINED FOR OFEHN LOW DWARF ' ST
EERCH-WILLOW. N 16 THE MUNBER OF SAMPLING UMITH. THE ESTINATEDR SANFLE
SLZE (HHAT: 16 HME NIHBER OF SAMPLING UNITS REQUIRED TO SAMFLE THE
TOTIME WITHIN 20% OF THE MEAM WITH 47X CONFIDENCE. o o oo e y:
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LaTEGORY (= 461 5 M NHAT WITHIN Wi WNHAT EHS N= 4 RN T BNHAT 7]

e
2]

RETULA FAPYRIFERA (SEC) ’ 2. 0. 16,020 61 T 146,27 9% L 2 - - S I - A
GALIX FULGCHRA (8EC) 34, 3.5 786.0 a1 17 w7279 G5 13 271%.21 ] 5 s
AL Tx GLAUCA (SEC) 8. 1.3 101.4 &1 41 G214 i 37 203.89 G 81 E
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Browse Pilot Study

APPENDIX E

DENSITY STATISTICS, 4M2 PLOTS, FROM 1982

Means, standard errors, variances, and estimated sample sizes for 4-m2
plot size density estimates for selected shrub species. Modified from data

collected in 1982 by Steigers et al. (1983). Betula glandulosa and other

shrubs not sampled in the pilot study are excluded. Density estimates are
presented by level IV vegetation type. The within estimated sample size
(WNHAT) 1is the total number of 4-m2 plots required to sample the density in
the vegetation type within 20% of the mean with 67% confidence. These density

plots are then evenly allocated to the number of sites sampled in the type.
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. Table £3
.o 22210 DWARF BIRCH — .

CATEGORY

(N = 287)

8 N NHAT
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Wi WHHAT BMS N= 18
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BNHAT
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Browse Pilot Study

shrub

APPENDIX F
GRAPHS OF DRY WEIGHT VS OCULAR ESTIMATES

Plots of dry weight against ocular estimates for each observer for each

species

to determine requirements for mathematical

transformations.



24 £ 5 EBMIOF&D OCULAR EST., REGRESSION - 257

. 9‘:‘91-+'o+ooo0‘}‘0o+++0105"}‘@900'}'1-000‘2’”0000'}‘0ooo+ee§§+g¢gx+ep+.+}§¢o+eeq4+g,§+‘(.'l’

' LE /. .
TAB F OBSERVER #1;

12.0 %+
e . bt .
o + B +
F10.5 4 R 4
3 = +
~ . R R
. e U . . e . . . .

F4+00 +

+ B +
o + +
£ 74504 -———— F-— - B- - - - +
L‘ + *
T ' .
T - ‘ :
* B *
£.00 4 E +

Lo $ - L e —— e —— -~ - — - -
* B *

-

+ *
' E .
4,50 4 +
e . E 3
Fy00 § e o +
- , B K '
) + E .

¢ ~ —_— _4._£{ e e e e rt e e i i e [ - N ——— ———y
* B P L 4
~1.50 4 E K E : +
e e e ,_-_ABB B [RUR [ B___ e e e e e e e N . AP . L .
Y BEE B _ '
b + B ] ' ’ +
0,00 + . +
6'5'x000-+0DOO'ILO00i+00—00+0000+0000+‘P000—+0000+000—0+000!+t1~0 +0 00.}'0000+00it+0

+ +
e B0 7550 AR5 17,5 - o 22,5 27.5 32,5 -

Q.00 .00 10.0 15.0 20.0 23.0 30,0 35.0

40
o 4 B e 2 7

HEAN ST.DEV, REGRESSION LINE RES.ME,
A 747350- —840033 - X= 1.813I¥Y+ 1.2433 - 25,349 » S -
7, 3.5800 33,4593 Y= ,33BB2AX$ 95921 4.7366

YARIABLE -~ 11 -ETWT .~ VUS. VARIABLE--22 DWT- -~ - - GROUF=EEGL s SYMEDL=B S

T T U, P N . N e R N ]



.

- iE 13 EBHDF6L OCULAR EST. REGRESSION

"THARLE F2,

- _,___5_ g T
10

e - 15 R,

20

I

~3 m

=971t - -
MEAN ST.LEV,
194687 21,243
12,263 12,103

REGRESSION LINE
X= 1.7045%Y-2,917%
Y=

Hiae

YARIABLE 11 ETWT- — . U5, . MARIABLE 22 LWT —

oz

. 25_ ——— .

30

+D3330%X+ 2.3674

L
i ,,...35 e e e e

40

45

RES . MG,
29,949

?.7204

20

U ETu'F S e el e mee

-GROUF=BEFA -

55

- P

&0

63

SYHEROL=F -

758

oooe'l‘oo'oo'}‘oooo‘}';oo{-';'ooo;+e0;0+0.e&+5.ot+to0a+o504+oovo"l"eo»o+'ooo+oooo+ooX'

- .

+ » 4 *

+ .

P S

-

o

*

000+0000+000i+0000+§000+§5'0+§9’0+0’l'

70




VARTABLE--11-ETWT~ - VS. VARIABLE 21 WWT -— - GROUF=REGL » SYMEOL=E -
257
7 EMDF6D OCULAR EST. REGRESSION . -

et e o - . L] (] ) K 1 . 1
o“‘*‘otoa'}“o.o#‘:"oooo‘reoioTpono I'bl-o-l»}"il!I-T’l§0+00'00+l-000+}lob+!ix-ﬂn+l10!+0000+

' TABLE F3, | -

Fy S m %

16 + T

* - +

Y ] Y

¥ T TETmITT T s e e S — »

» . +

14 + - +

+ - ie

» 7 +

N 8 8 N

, : R T -
12+ it

. 5 e

¥ T T T T T - T - T - . m *

¥ S S e

+ ) e

[ Gt - N —— T T ek
28 + 7’.
T R 5 e
Y - - T T T T T L +

. 5 -,

8., + 5 s ot

N L e e e o e e —— it e i 1 e e — —— ' .

: 5 -

» i
i e e e e I - i,
G + S 8 +

* MB *

¥ A T - e I — - - - - ' e

. S g .

£ 2 M L 3

SR S A - S — - S — it
. g s S .

* S .

- e - S - e S PN
[} |

2. + S 8% S +
e - — S, SS F U e — — "!} .
. S 5 ‘ol

Y § .

" S [ e e —— e o m e e o+ te s et —— e - - B - S ey

0. + 88 - i
0+0O§X‘}‘lfi0+f‘bi+‘lﬂ.0-}'700O+QO§}+PPOO+."0+fiif+lﬂ.00+.!’I‘§+I‘I‘}i+000’+lfl4~}*9
e D 0 7,50 - 12,5 -—-=-17.5 o 23,5 - 27.5 - 32,5 - -

Q.00 S5.00 10,0 15.0 20.0 25.0 30,0 3,
H= 40
COR=—s7854 USRI R i ¢ 10 S . . e

-
ME&N 8T.DHZV, REGRESSIOH LINE REGE.MG. -

E
10,6350 8.5170 X= 1.5422%Y+ 2,3873 28
3.3575 4.3375 Y= L40000%X+ 1.0975 7 s

-




TABE 9 EﬁDFSU DCULAR EST. REGRESZSION ' -ZQCD

- “‘r+0‘r‘b0+0060+0e|§+oi’0+o;10+0@0&’{'{000"'0009"!‘0001'}'0400’}‘0000+000X+050#+0¢Y'+0

-  THBLE FY¥. :

+*

24 - 4 - - & G +

) »

= . .

- g e — - .

. +

-~ 2 + +

I T - - - ¥

+ = +

g + *

: P— e e e e o — . - - .

i8 + +

+ G .

ﬁ ° B * — - - - o R - *

| . G *

. *

B 5 e - - R - 1

! ' .

sl . G G +

. - E— — — —- G .

* +*

12 4 5 "

R — — — i e e e e e s e e e g
- e . S —— e - -

~0
+

P e i
+

- .‘-

o . G +
R e c IE TR e e . e e
+ . GG G

N I e e+ e e i .
: ' G ,
3 » + .‘.

—;um e e e G, . e — - - .-
‘ * GG +

- ﬂ"‘; - -y — . e - [ e i e e+ i 2 = [ P . -
0. Y T
0+!J\00+0010+000’+0i|0+0000+i00|‘+§900+0000+b0f0+0000+0|~bb+00i0+bﬁ|‘0+00i0.l0

o g B B 1 Rl T 1 1 TR Y= o
~ O 10 20 30 - 40 50 40 70
B 27
ORr=—s9&1-2 B =l -1 1 LR TR —— - e — s
§ HEAN ST.DEV, +  REGRESSION LINE RES.HS.
R 209933 - — 165193 —X= 24 1642%Y+--3.5072 - 51,229 - -
T B.0519 4.7430 Y= ,3I7528%X+ L19441 8.8827

U ARIABLE— 11 -ETWT-——-—V5,- VARIAELE- 22 DWT - - BROUF=SAGL . - » SYMEOL=G. — -

i

EnGE i6 BHDPéH UCULQR EST. REGEE oIDN



s e ""'"F‘f'i"‘o"d":‘&'+0'1“0'f’+0 . o++o o++++ + y'o'{"s 3R] o++ [ l+00 + b+i§6|—+fi ot‘l‘oo + t+ooo b++&t t+&'l~'m

"TRABLE F5.

- -

4G

35 +
+
[ - U -
30 +
Ty ST —— - — — e - - —
+
A-—R e — e e -

»

*

15+

’ +
S i o o L

“ et e m e+ e e e e e n = = e e e+« e+ m i e =

Oi— 1" R
‘{0+X§i0+!0{-i+." .+0'i.++0'0+..!0+000i+4ii{-+{-l+l+§0{i+i.0+
2. is 24 32 AQ 48

MEAN 5T,DEV, REGRESSION LINE RES.HM5.
28,200 22,095 K= 1.4125%Y+ 10.446 A48.2%52
12,560 14,782 Y= .63327%X-5.2%981 30.377

w)

VAR EABEE-—i 1 —ETWE ——-V5, - VARIABLE —22-OWT-—— — - BROUF=5ALA-—— —2- SYHEOL=L -

TACE 10 BMTIEAT DO AR FQT. RENBRECSQTNMAN

P A, S u__w"m_w_“,u___wwm;gruﬁ_.mw__m""_,____m_ww“wmw,"

26/

[

+
3

56

#D6++|’..+.|’

3

.";) +

ES

*+ =+ &

-

e -r -

* s

.

r = + =

-

60 -




ﬁ .
50,0 4
P‘l +
= 52,5 ;4
+
500 e - i
W [ )
I .
M—‘l \.'.!705 +
[Ty e = -
| 0.0 4+
o
. 4
| . A
o 22— - - B —
I ) _ )
- .
; 1-J00 'IL
R Tt i"} —— m e e — -
7.50 +
‘ A DA
— Y A
4 12,50 37 .50 62,50 87.50
25,00 50,00 75,00 100.0
T U

o

i~ UﬁF\IﬁE\Lc_

e

(

17 BMDF&D QCULAR

*TABLE Fé.

EET.

REGRESSION

COR=

b4
Y

7849

HEAN ———8&T+DEV,.

453,688
17.800

FAGE

38.7262 A“
21.683 Y=

18 EMOF&DT OCULAR

11 ETHT VS,

REBFE

SION LINE -

2.46782%Y-1,9843
f36220%K+ 1.2520

UﬁﬁIﬁBLE

EST.

22 DWT

ETUT

—RES.ME.
121,352
146.434

REGRESSION

GROUF=5AaAL

11:.0«._!

125

-

-
2

262

00000+000t+099o+ooo++oo.o+oaoo‘n‘e0o9+o0+e+0§0¢Tbob¢+0!05+09+0+0ii0+i099x Y

137.5

14

SYMEOL =

[

¢

-l - -

SRR QPEREREE, SO o'r’}"o 0".0+00{0+00!F+9'0 ertrrrrterarstorrertons rFeoraton + o++ v et e

182.5



0000+0000+0#ib++000‘}'0'0.+0000+00!’0+0te¥+0+06’:’#9!01"##00'}“0&60+§+0i++6&0+f’

« TABLE F 7. nl

g U e e e . e i

—

[—— & e e e s e s e o el e - e

O 3 JE S — e - e e e e e o e - - C—— . -

T R . R L

1 b

ff'l+009b+00#0-}0000—}0000+0Q.0+0-0§0+0f0f+f00.+§000+'!0.+f&00+00!Q.}0f§0+00
TGO ey REO— —G s PGl B2 250« —-F, 750 e 211,25 - 1275

3.000 4,300 6.000 7+.500 7.000 16,30 12,00

== =

o

COR= 1.000 _ ETWT

MEAN ST.DEV, REGRESSION LINE RES . HS. 3
KT 7500——F 74246~ ~X="13F125KY+-12 0562050000 — - e e e
Y 5,1000  5.6549 Y= ,76190%X-.80476  0.0000 -

VARIABLE-—11-ETWT - -~ U8B, VARTIARLE --22 HWT - GROUF=ALST - -+ SYMEROL=I

FARF t4  RMTFATI NCULAR EST. REGRESSION




= - - . - e -

AGE 5 EBHLPADR DCULAR EST.

REGRESSION ' 26’7/

0+0000+0000+00¢0+0000+0v00+0'00+'0‘i+0;0‘+‘000+00|0+0000+0000X!i00+\{000+0

‘.f‘“" . F ) .
‘ _77%%Egﬂmwg o DBSERVER 3 2

pr=
: . R
14,00 + e = R o o . +
’ E .
\ e — — - e e e S - .
16,50 T o ) N

)
N
| :
o
- e e le
Lo}

!
r
I
!
I

5 P — —-

~N

-

o
. < .
,o‘ i
* v G- e + o

* e ¢ o« +0:.00'—}‘0000.‘+0.0

-

|
|
|
|
{
i
i
i
{
1
¥
!

|
!
!
|
|
|

I

-

(4]

L]
t ‘D i
+.‘.¢‘;+¢ 050"+l0

1.750 B

™ . EEBRE

Lo + EERE B T o
+ EE
. BB

22}

s}
. . : l
B N N T

0,000 Y
X+P000+0000+0000+0.00+0Qi0+0000+000P+0000+.000+P.0.+0’?§.}-0Q00+00‘0+0000+
2430 7.+ 50 12.5 17,5 22.5 27.5 32,5

0.00 5,00 16,0 15,0 20,0 25,0 30,0 35.(

MEAN ST.LEV., REGRESSION LINE RES .+ #S5.
C X 5.5758 &6.7377 X= 2.0084%Y+ 018356 J3+10%1

Y Re7e97 T TTETLEY 7 TVE VARA06KRE V9373 I ULz T

o

- VARTAERLE 11 ETWT

VS, VARIABLE 22 DUT BROUF=EEBL

r SYMROL=E

L BROUR=ERERL =




FAGE 13 ~EMDFSD OCULAR EST. REGRESSION 7~~~ 7 7777 ——3 &

o+op0o+ooooToooo+0ooo+|o¢o+oooo+o'wo'l'vpoo']‘oo00'}"0'00+oogn+,’..+"',+,;;i’1’

ABLE' F7

1

———
——————

_&0.0

R
;

P
wi
-+ .
3

!
-
(=
‘I 3
~+Eoooo
X
|
{
i
i
{

* F )
el PR— —— e - —_ -
' k
L]
T 37.5 4+ g
T —_ e e
T .
*
— .. ’___ e e - - - e e -"“
30,0 + |
*
S . e
- * :
*
22,5 - - T
. ;
. F
15.0 .

F -

+Qoo'i+vo

F' )

T0.00

T RN
-
|

+0l00+'000+!'00“‘0000"’0000+0'00+0000+.0"#+§0i5+0605+000‘0+0000+000.+00.i+
.. 17.50 52,50 87.50  122,5  157.5 192.5 22705
0,000 3500 76700 10570 1407067 7717500 T TRIe 0T 5

M= 9

COR= ,9984 ETWT

ME AN 5T.DEY,  REBRESSION LIME RES.MS.
X 70,900 92,459 X= 4,1035%Y-7,1487 32.312
Y 19,030 8EVEQT V= L JAZ00XXF 1L.7910 1.9135 o -

v ]
VARIABLE 11 ETWT VS, VARIABLE 22 DWT BROUP=REFA » SYMEOL=F i



AGE 7 EMDF4D OCULAR EST. REGRESSION

= 0000+0000-}'0000+0000+0900+0099+¢'00+000§-}'0000+0of"}'9§90+99§9+'000r+0‘)0#"}'!00
| - TABLE F/0. | 8 X
N .
* +
T 14,00 4 ) T
*
* *
o .. — - - [ [ —— — - ——— e el
: ; .
12.25 + - +
s * - ) - ) - B B ) T ) - N - T ’"
l_ ’
* *
. ‘ — e I - I ;-
™ 10.50 + +
. + o
— .: e e e
Fow, * L
i . .
w 8,750 + o I
T ' !
: S e s e i 5 2+t i e e — - m———— *

2G¢

* e -

. ] ] .
i, = M S — - —— — r .
3.230 + 8 § +
. . T T 5 T T T I T
— 3.500 4+ - 8 - T T T T T Y
\ + s +
R - - B - o e ey
f’"'_"’ . S8 *
l1.750 + R %
‘ ' § 888 o T T CoTT T ey
poen + S S +
- v S_ e — S e e - — e

x#0£+9000+0000+0900+00'0+90’.+'.00+0000+'000+'0'.+0.’0+0000+00,0+’00f+500

5.250

8.750 12.25

7,000 10050

15.75

HEAN 5T.LEV. REGRESSION LINE RES.MS.
6.2240 3.58592 X= 1.46B81%kY+ 06438 2.9260

I3+63207 3,1606 Y= J53979%XF L29236 . 923872

Ik

VARIAELE 11 ETWT

ol

VS, VARIARLE 22 DUT

GROUP=SAFU

19.25
14,00 17,50

22.75

21500777 T 724050

» SYMEOL=5




-

267

Q+§000+|!&’+0000+?ii'+i0il".?00+l000+0’00+00.0+"'0+006}+|f‘0+000.+.f@x

77H8L£7 i://

FAGE ¢ EHDF&D OCULAR EST, REGRESSION =~

no17.s + o -
W . o T
T R
N A N R - - I =y
14,0 +
L3
S . . S,
R G
10,5 + - T T m
B S . _ e
7.00 + G ) ] B 3
. G !
. GG ‘ L B o
St ) I e _ o o
3.+990 + G G G -
* G
. B -~
PR S — - .

OYO'.X +"00+.00.+0I‘00+0000+000.+0000‘+070f+0700+790f+|'090+0007+!‘000+05‘0_r
3, 9. 15 21 27 33 39

o T8, s, 12 ig 24 1o S 7 S
N= 15 o
COR= ,9383 ETWT

]
o -
ME AN ST.DEV. REGRESSION LINE RES.MS. i
X 11,767 10.3546 X= 1.2955%Y4+ 2.4301 13.767 L

7.2067
VARIARLE

7 5015 Y= J&79B7KK~.79309

S

11 ETUT VARIABLE

22 DWT

7+2244

GROUF=SABL

¥

SYMRBOL=G

S e e



FABE 11

BﬁﬂPéHWGCULARWEST{'REGRESSIDN o

- e aeat L= 1]
S

x?éu?

L ..+ + * % P + *r e }- * ¢4 + * e + * e + * e ® + LR B I + L I I I ) + ¥ r e }. L 2N I I ) + + o X + * & e Y L 2K K I ) + *r ey + »
‘TABLE F/2. L
T o1s 4 3
P + :
14+ - M
- g i} . "
m [ 3 - L B - T ) T T T _v'
‘u “10A +A +
W, o L T T T .
@Eﬁl
= B, + L +
. L .
w * L ]
CTTETTTE ) T I
T S e , .
. L L T T T R T T +
4, + +
e . e e - ) ’
f= . T L L L B N T T T,
2. 4 +
e L ) ’
?" . L *
o v L — ;
oy L . 3

T

ik ]
t OR= .92

MEAN

0Xo000+0000+0000+0000+0000+0000+0000+000
2.30 7+390 17.5

e T T I sTo

1..0d

10,67 1

’+.0.’+'..0+'..0+0000+00.0+00..+0

8T .DIEY.

REGRESSION LIME

7.8367

HARTABLE

4,8533

7.7953
4,7327

11 ETWT

X= 1.32B6%Y+

Y= L SA343KKE

VS, VARIAELE

+ 42789

LA43227

sl
Fagpos

RES.MS.
?.0774

DWT

T334

22.5 27.3 32.5
20,0 25,0 C30.0 7 350
GROUF=5aLA » SYMROL=L




0.0§0+9’0’+.00’+0§§’+10§’+0.*’+§I"0+’0I‘°+000I‘+..'.+0.lO+ii§0+xiii+09wq&a'
. TABLE. F/A.. . 269
OBSERVER #J

. -

. . o B

10.00 +

B . §
7.500 + - E -
4 '
R 1}"
n RN B S T
W 65.250 4 1
T o o—_ B ¢
N R .

TR [ [T e —

N BE RE E . o~
1 ;“2'5 0 __}'"_ B_‘__ »—_‘B B B o TTOUITITTIIT OIS T mm T s s e s T e memem e “m .
+ ERE “
. B B E
"YEB EE

¥

1x{|-|-+0|-0b+0iliT’ii0+00{’+0000+0}00+§0QOT000’+00’0T00i|+{000+0000+f|’90+’~

2., &, TG 14 B : - - P )
4, - B 12 14 20 . 24 8
M= 43 |
COR= ,9034 ETWT

 MEAN  ST.DEV.,  REGRESSION LINE RES, 1S,
X 77,8884 77,4920 TXET2,1868KYY L356727 T 100577
Y 3,4442  3.,094% Y= ,3I7ILBEA+ 50042 - 1.8047

VARIABLE 11 ETWT VS, VARIAELE 22 DWT ~~ GROUFSEEGL ~ 7 SYMBOL=ER —

Fe m o= <. Y N N e T L N E W ol o e of Ao T




el

TABLE _F/Y.

270

0..041‘-’000—"0000+!00’+§000+0..0+..l.+'..0+..00+0.0.+l.0!+0000+00.0+0b!.+0'

0,  +F

; T35 10,5 17.5 24,5 ITvs T
7400 14,0 21.0 28,0 35.0

M= S

={OR= ,9781 ETWT

38,5

oo
% . P
‘ - + e e i Aa R B e mE. 8t et et ABemmmEs e em oo ¢ Cee— ——— L C e —— — o a— —— e ——— s v :
- 43+ !
- .
i 42+ . e et
e ) _ o )
35 + -
- L e
*
- * - »
o 30 + T ) i T -
] .
T N
e - - e e — - ——— _ —_— —_ e - m———— e
. +
24 + -
- D _ S . e
- T + o - o ) T
: ig +
- - - e _ _
ﬁ”“\ * Fl
12 + B ) B ) h T T o
*
T 6. 4
- s F ] . P
: = . — . e

g . 00YXP+000.-}'.0'0+0-.0’+0l00+0000+0f.0+0000+0000+.000+0+09+0’00+000++0f!0+0

42.0

45,5

49 41

MEAN ST.DEY, REGRESSION LINE REé.ﬁS-

X 148,560 T2TV087 Y= LOB392%YE 370014 25,631
Y 13.780 20,963 Y= .97241%X-2.3231 25,331

VARIABLE 11 ETWT VS, VARIABLE 22 LWT ~~  GRDUP=REFA

R

5 SYMEOL=F




FAGE

7

BMDF 6D OCULLAR EST. REGRESSION

27/ -

0+0)00+00¢0F0+00+¢009+!060+0006+0000+0000+00'0¥'0'0v+0000+ X;.-E-....+.,,.+
*

T/‘FBLE ~/5"

mﬁ'

- : e : L o i

24 4 N

. =3 -
21+ L B e
] :

. R e e e — - ———— i e e _._‘_ﬂ.

i8 + S +
T ) T P
D15+ T T I
(}j * S ;;"
T . ’ : o
; S__, o e e e e e e oo e -.;.

+ S S Lo 2

12 + ;

. 8 .

e 1 — — ——m L3
. S’ S v

+ R

7.+ 8 4
- o -_ S "
* 8 s
h . yoUUOTTTTTTTTTTTTTTT T g T g T ) i o "ﬁ+
. S5 '

——— . ’ - S_H e - - — e - 'ﬁ.

. 88 S8 S = .

_ 3. 3 5 8 8 I +
. . 5 S R - T T T m'

. 5388 5 8 s

- + . B585 _ e &
e e e ¥ SS'S — — e —_— e
0. +SD m..'.
.A0+KQQ9+6606+01'00+0000+006§+9666+6690+0666+6006+6!#6'}_0000+60§0+0006+§§#¢ -3

N= 43

127

TTTTTTTTT T T '

’ 20 ol
48

4, 28 36 T a4

40

2

0. 8, 16 24 3

COR= .8329 TTETWY T T e
MEAN ST.HEV. REGRESSION LINE RES.HMS. -
X T10.691 T 10,4857 X=T1.6838%Y+ 2,0888°  35.3585 . T
Y 5.108% 5.2719 Y= .41205%X4+ 70365 g8.7082
-

VARIABLE

11 ETWT

yg. o

e

VARTAELE 22

DUT  TTTGROUFESAFU

FAGE &

BHIF AT

OQCULAR

EST.

REGRESSION

7T BYMBOL=S5




et OGE ? EMDF&D OCULAR EST. REGRESSION

272

’."+""+§.'¥+O¥’0+§0f.+0§’0+0"0+"'0+09"'+0100+'."+.Q.§+OO"+.‘..+"

- TRBLE Flo. SO,

. . - - e s

8]

Y
e .

73]

e B S I —_— .
+
21+ e =
_ 18~ +
I KR — T T e — - B
k] .
T s G
™ 12
- G

)

L R S I S S

0‘00+000'+0000+06!0T0.00+0"i+0600+‘(00+00..+0000+4000+1..0+000'+4!

5 fo.8 2 - B - S & I - T I 10 A
7.00 14.0 21.0 28.0 33,0 42.0 4%.0

COR= ,93246 ETWT

- . s i mm——— i - - B et et e+ ooty otk = ! 7 Bt pmm s e s i

-

e~ MEAN ST.IEV, REGRESSION LINE RES. M3,
X 14,640  14.232 A= 2.0249%Y+ 00135 27,038
Y 6.5500 . 5.9517 Y= ,IF086%X+ ,82783  4,7287

TYARIABLE 11 ETWT VS, VARIABLE 22 DWT GROUF=SAGL 'y SYMROL=G

~



FAGE 11 EBMDF&L QCULAR EST. REGRESSION

”"'+""+".’+"’V’+"">’+"’.’+.'"”7+"0’+*".+"'.+.;""'+’00.+°’.’.+”;X;+ \ﬁ
TABLE F17 h

- - e N MR - [ . . - -

10.00

- - - [ —————— e e

m?
-
=
w
<
. 4 - 0‘-'_0 - -

i
{
|
i

~J
-
(4]
B | ;
i~ ;
+ e v e

+ ]
* *
noT T, - - T ) o
W 6,230 + i
T * .

-
i

[ T S

e
. L L
; T T
2,500 + R
— - ~——— '___. —_— | ¢
. L i T
[ fo) .
R L
1,250 F o I CoTmT -
. L -

B S F

L LL : .
* L *
Y’:'x+00'0+.0"+””+f”’+0’0’+0’0’+’F’0+0’f0+f¢”+”|’+’0’.+0’0’+.’09+ﬁ)0
o 1,50 4,50 7.50 10,5 TTLZVE T UUTTTLeL.S T T 19,5 T
3.00 6,00 ?.00 12,0 15.0 18.0 21.0
N= 14 -
COR=".%9410 '“ - TCETWT T T e s s e

HEAN ST.DEV. REGRESSION LINE RES.HMS.
A 78,0143 7 6 AL3ETTK=TIU7398RY T 114227 75 1036
Y 3.9500 3,4689 Y= .350896%X~, 12895 1.4930 B

VARIABLE 11 ETWT V8, VARIARLE 22 IWT ~~ ~ 7 GROUP=SALA™ — » SYMEOL=L = = T




e v rr vl vyt Tt e e T b e et tE e E L et P et T r vt T arrrT oo o TrersTorerArsoeTerr T

o e I’q’BLE-_E!‘g:_-A.___‘ e e s et e e R . ) AWZ 7‘/

s ‘
o '
[
I

e .

- *
-

£
28]
oo .
e o+

-
-

-
*

*
-

+
- 3&  + o JE .
+* *
+ v
1 - - - [ -
';1’ M » +
1 20 + +
. N T - ) T T
) . *

>
-

3
5

- -‘-v.iv
v

-
I
|
|
{
f
i
{
]
]
1
1
+ »' e

+

R . - : e e e

—
ra

* * e
e 3

+ &l e

o~
-
. +:
. vl e

Qx.'f+b#if+0'.0+0§'0+0900+00'0+0f|‘.+""+'90F+0O"+O.'Q+00!0+0'00+0O00+0'
. e o i e ————————— i £ ot + et s s e e - R, P NP e
15, 45, 75, 105 135 163 193

= 30, 40, 90, 120 150 180 210

COR= L8442 ETWT

T MEAN ST.LEV. REGRESSION LINE RES. M5.
58,000  59.481 X= 3,3295%Y-1,2888 1ica,?
¢ 17.807  15.132 Y= +21403%X+ S5.3935  71.286

RIABLE 11 ETWT . Y5. VARIABLE 22 ©WT ~ 7 "GROUR=SAAL Yy SYHEOL=A~~ 7

s

o . e e e e - e o—

PABE 18 EMDFD OCULAR EST. REGRESSION



OCULAR

=
w

“HGE 1 RMIOFS&T

ES5T. REGRESSIOHN

275

M

t0+i0'§+.|'0+0¥0#+’#i0+";il0+0000++Q00+l{00+0|‘.§+"00'+0000+".00+0700?+-0-0-_.!‘_?

+

+TABLE F/9.

3

40+ - ’ S - ¥

N Y

. e ~ B . B ~ N ~ B I - e

v o T ’

+ B

35+ - +

Badind | —_— S [ e e e e B
0+ +
—t - ..

. : M;.

R "

It 25 + T C R

W v "".

[ S - R S _ v
. T T e e

+ NE'M

20+ I t
[ -— S — L T

+ %

- T T v

15 + -y

. R o '

T - — - — - - e e ;

—”0”7‘__-_ o B o *
10 + T - i I

. I I o
o T T - R e = ____m;‘ﬂ

5. 4 ot

. )

+

) _:{x+’_.._. o+ PR tT oo e

7.
6

=

10

+
e

12

+
[
o}

21 27

18

24

COR= 9738

MEAN ST.IEV.

X 21,0007 T ILL78S

F

! 14,140 11.073

YARIABLE 11 ETWT

Y

REGRESSION LIME RES.HS.,

XETLTOTLARY Y 4TRR50 80880
Y=

+FLAFE&RE-5.0042 7+1403

Sﬁ -

« VARIABLE 22 IWT

TTETHT T

R o

30 36

0'0'-+'"@+.?’0+??0@+?010+.’.0+.l'.‘}-0500+.0'§+l'.'+.?il‘“‘

e S

,_._.._._,_..__4‘)_ PRSI S

42

o

e

T BROUF=ALSI T SYMBOL=I T O




r-J
<
-

O

17.3

S

il

7
+ 23

I' LAl

HMEAHN

¢ i et e o e A
i
i
+

+o:o
e

e e M.

o+00oo+oooo+oooo+.o.r+oooo+oooe+oooo+oo99+0000+0aoo+0001*X0o+T0000f¢0ffo

c TARLE F20. ” B 276 :
+
OBSERVER %4

P

i
e v @

*

-

-

*
-

-
-*

-
-

* = -

-

* ¢ * g .
* * o

+ EE +
* B . *
g . — . e
. BB E ‘ .
Y BB .

>: N J » +
0+.!00+0'00+0}00+00'0+000’+00"+0P00+..00+.."0+0l0’+00l0++0!0+0000+0&0'+0

S 15, 25 32 435 5 &3

0. 10 20 T30 T TTao T T s00 T T U0 T 70
70 N B ETHT i
ST.DEV. REGRESSION LINE RES. MS.
X 2,7037 12,284 X= 2,6512%Y-,91108 13,193

iand 4,0037 44,4342 Y= 34547%X+¥ L 65134 1,7191

"YARTIABLE

]

FAGE 4

=,

11 ETWT US. UﬁRIABLE 22 DNT 7 GFUUF BEGL r SYMEOL=E

EMOFSD DCULAR E5T. REGRESSION — 1 o S T

#+Q..0+0.00+0.'0+0..0+000.+0”.+""T000.+0.’0+00’0+.0|0+"009+00X +0§Y+

*




rAGE 13 BMIOPALN OCULAR EST. REGRESSION

¢+0f00+0.00+0000+.000+0000+000’+0000+.000+0"0+5’#0+€§$0+0000+‘00‘.+000X“‘Y

v TABLE F2/.

o
5]

N W_ﬁ”_m:2:7?rﬁf75

S

+ .
. oo o B - - B T B *
¥ m@
28 4 i
) . R e e e S . =
. ) =,
L 4 ’
T 7<. R — e s et e———— . R e - . I . :
24 4+ -t
+ C
e S - - e _
+ N
B + m’
W20+ T B T o o F
T ’ *
* onid
. ._;,A,ﬁ —— — ——— —— — ———— - ——— e = ——— e r’_
* T
16 + ¥
I - SO R ——— e —— s
. : f,
¥ +
e e i - - - e e e e
12 t +
. .
S N - - e e — ,';; .
. Sk
v F . 4.
g, Sy —— g S et e e o et et PSR - ¥
* m’
* P \
% *
e e o b e e R e e e —e o N
* F F ) +
4, % .
" - - B
IO - ™
_ S S S e e e e e e

Y+i’t’+f"'+f’i{+0'00+ii’0+Gi0'+0000+i0§0+i00-0+”0’+0?06+<|’00+0i0#+”001‘;

30

42 54 56é 78

b= ?
COR= ,5782

36

48

60 72 7

ETUT

REGRESSION LINE
2.3610%Y-,.81713

HEAN
A 20.589

ST.DEV.

24,132

=

v 2.0667 9. 9984 Y= L40531xX+ L72189 4.9235 T T e

UARIQBLEA_}¥_ETUT US, VARIAELE

22 DWT

RES.M5.
2B8.6890

GROUF=EEFA r SYMROL=F

CPAGE 14

EMOP6N OCUOLAR EST. REGRESSION




| 275

raGE 7 BMDPED OCULAR EST. REGRESSION o

=

: !0000+000!+00{!+'0000+0000+0000+0;‘0|+0'00+0000+0000+'000+0‘000+0000+000.+0|‘
*TARLE F22,

40

R

Ol
& ]
i
-+

i
<
L ool}
-+

-
*

*

§

-

rJ
n
L'{" + | e
- .

| P
-
-

-
*

© e — e —— i e e s

ot 1¢ + ) o -+

w

0' + E— PR - [, e e e - -]
0000Y+0X’0+'f’0‘:—’00'+"0.+'0§0+0+|‘0+§0“'+0"|‘.+.0.9+9.?.+"’0+0'.0+00.'+.|

23 74+30 12.5 17.5 22.5 27.5 3245

TTRL00 10,07 71570 2000 7 25,0 T 30.0 3584

podd =
JOR= ,3884

ETWT

- MEAN ST.DEV. REGRESSION LINE RES.MS.
LK 9.1308B  7.8565  X= L PI7ITRYE 4.5738 13.544
Y A.8815 0 T7.4465 Y= LBA208%X-2.8273  12.16% T T o

_BROUF=SAFU  » SYHROL=S

TUARIABLE 11 ETWT VS. VARIABLE 22 TWT




 FAGE 9 EBMDF&L OCULAR EST., REGRESSION

l'00‘+§"0+"§'+'000+0'00+..'0+"0'+06"+0."+"0'+¢'.0+0000-}-0000+0.'0+0,’

F TABLE F23.

v

24+ ) )
¥ — X
— . ——— —_ e - [ e e __,,_AG 8 . -
21+ -
' -
IB__ — + - e e e _ —— e, ;
i -
o 15+ B -t
W . :
T . ;
L S .
12+ G .
. G .
e ) . e . e
. G .
o _ S _ ey
e _ —— - e
. =
6ot _ B} SRS
» @.
. GG o
3.0 4 +
+ =

70"0 Y .

Q.!.+Q.D'+.DO.+000.+.000+"00+'0”+”’Q+l.'f+'l"+"Q.+';’Q+0"9+’*00+4
36

4, 12 20

M= 15
COR=_.9745

8. 16 24

32

4G

i

"

W.

ot

Ay
44 52

48 T

MEAN REGRESSION LIME

X 18.713

ST.REV.

VARIARBLE 11 ETWT VS, VARTIARLE

15.392 X= 2.4820%Y+ .?F1é2
¥ 7.,1400  TE,0434 Y= J3826SRX-L,02061 T 1.9749

22 DUT

FAGE 10 ~EBMUFED OCULAR EST. REGRESSION

RES.HS5.
12.823

GROUF=8AGL

» SYMEOL=0G




#&GE° 11 BHDFAD' OCULAR EST. REGRESSION o

=
Lo

1¢DR=”,?793w

|
|
i

i

A

i

, JARIABLE 11 ETUT

L

@

| AGE

kJ
i8]

980

OQQO.+..O.+"0'+0”.+"'.+’0"+'00.+0000+0"'+""+'"’+0Q"+'0"+0’00+.0

CTABLE T F2¥ o

*
L +
T ) ) L Y
R Y
» *

- e e

-
-

* "

e — e e e S L
13.0 + L +
— ,,’___ e G GO — - )
Az.8 Y — . . . ¥
+ T T

+ +

S : e — —_ e e = - [ B
10.0 + +
+ +

3

MEAN

25.800 13,882 K= 1.,7420%TT 6+49/84
10,800 7.8035 Y= L55073%¥-2.4027 7 3.2455

-
-

-
*

*

+ L
R e I B R

+ +

¥ L ¥
- e - — T

+ L . *

. ’ +

12 EMOF6L OCULAR EST.

+ 1]
OYOX0+0'00+0000+0000+'0900+0'0'+9’06+10’0+0009+00’0+0000+.-0000+"000+0'00+0O

1295 ‘_m{21§ L ) 2205 2795 320d 3795 4205
15.0 20,0 25,0 T 30L,0 350 a0 07 T T TasV0

_ETWT

ST.UEV, REGRESSION LINE RES .MS.,
13,882 XK= 1,7428%YT 6.9783 10,334 7 -

S, VARIABLE 22 |

WV T GROUF=8ALA

; SYMBOL=L

REGRESSION




yaRIAERLE 11 ETHT ~ VUS., VARIARLE 21 WWT ~ BROUF=ALSI 5 SYHBOL®I

257 -

ThGE 17 BMIDFSD OCULAR EST. REGRESSION

I0r0+0000+0000+00!0+000}+0040+0000+0000+0|D.+000t+000!+0&00+0l&ﬁ++§4b+6'P
* TABLE F25. 4
M e it R e e = N . —— - - PR ~ é ,<
: o v . e et g

~
4]
-
<
: < i
goo+$o’ov+1;'00§++.
) -

I
!

|

|

|

i

|
EN
}

|
i
|
|

[&]

e

i

e :

e :
* o+ =+

- i
et . &‘
; B e o B ’;ﬁ
I7+90 1
. . + e e _ ¥ ’

-

-

rJ
&)
-
OI
=N
* - + -

!

i

1

I

1

|

i

i

{

!

)

1]

|
|

0,000 ¥ ' —

.P0.+P0+P+f’+fT”'f+fi0’+01=’f-r0009+0090+0QQV+§000+0900+.0tl—+l'ff"|"..

——— e ———— ———— e —————— s [ [P —— .

1y, a5, 75, 105 135 168 7T TT19s
20. 60, 20, 126 150 180 210

“-J‘:. 8
;DF:: . 983 5»»— e B - — —E‘T:w T—‘——~~ B e R e e e e e e e e e e e e e e _ﬁA

ME i ST.DEV., REGRESSION LINE RES.HMS.

81,713 92,313 X= 2.,0858%Y+ 7.5350 324,67 o T
I5.563 43,528 Y= .46377%X-2.3331 72.187 1

- I

JARTABLE 11 ETUT VS, VARTABLE 22 DWT 7~ BROUF=SAAL 7+ SYMRAU=AT T




¢ 4.
!
i

BHOFGH OCULAR EST. REGRESSION . .. .. - 282

090+0000+000+T0000+0900+f0oo+otto+0voo+..,,+'..‘+. + + + +.yoo
. . " e » L Y [ I S * e

TABLE F26(, , oo

+ -

-
!

-

+
+ *
*

- +

+ .

22 4 +
» -.‘

* *

* L]

i _ — .

-

JR=

o

)
i
‘v,

]

e

l RI

2
-

1,000 ' ETuT

MEAN
29,
18,0

ARLE

14

e ) .
. I .
Y S ¥

-
*

-

00+4000+’000+00.0+0000+.000+0000+0!’0+?000+0000+'000+000.'+0000+00'0+0000

S 22 26 30 54 2 42

14 20 24 28 32 38 407 o

ST.LEV, REGRESSION LINE RES.HMS.
250 19,445 X= 1,7974%Y-3,1923 0.n000 e o o

50 10.81¢ Y= qazsvx+ 1.77647 70,0000

11 ETWT VS, VARIAELE 22 DUT GROUF=ALSI  » SYWEOL=I

RMDF&D QCULAR EST. REGRESSION




APPENDIX G

L

| S




Browse Pilot Study

APPENDIX G
GRAPHS OF DRY WEIGHT VS SHRUB DIMENSIONS

Graphs of dry weight against each independent variable for Betula alandulosa,

Salix pulchra, Salix glauca, and Salix lanata to determine reguirements for

mathematical transformations.
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