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1 - INTRODUCTION

efficient methods of sampling browse in this area.

1

The primary

.-

objective of this study was to look 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 latter 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 1_m2 quadrants. The

Cooperative River Basin Study covers many of the drainages of the

Susitna River from Cook Inlet to the glaciers in the Alaska range.

Approximately 85 locations were sampled in the middle and upper Susitna

basins for timber inventor,y, ground cover, productivity, stem density,

soils, and wildlife habitat information. Two basic approaches VJere

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 Olderneyer

and Regelin (1980). The sample allocation problem was addressed only

for sites and vegeta t i on types, not for geographical areas.

__--- ~__a__' _
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1.1 - Abridged Literature Review

~~any studies have been perfonned to assess efficient methods of ""'"

samp1 ing browse or other components of woody species. This 1iterature

may represent a biased sample of all such studies because most

researchers report positive findings. ~1any dimension analysis studies

regress total weight or total current growth against shrub measurements,

rather than using total twig weight (browse) as the dependent variable.

A few studies have investigated plot sizes for clipped plots.

Parker and Morton (1978) compared contiguous subplots 2xl m to evaluate

2 2plots of size 2 to 10 m. They found 6 m was the best plot size but

predicted that over 200 plots may be required to adequately sample ~oose

forage ~~ithin 20% of the mean 95% of the time across all sites. Twig

counts were used for deciduous shrubs, and height times basal dia~eter

was used for balsam fir. Logarithmic transfonns of both dependent and

independent variables were used for twigs while untransformed data were
')

used for the balsam fir data (r'-=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 c1 ipped browse

in 484 1-milacre plots on a O.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 \t~ith increased hypothetical location ti~e

with 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-nan crew for 1-milacre plots.

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

. 1 1 2 .harvest technique ln severa deciduous forest types. Pots 21 [11 ln
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size app1eared most useful. The effect of site was deJTlonstrated by the

variability in 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-diameter relations to estimate

browse. ~1any other studies have used similar techniques, however Bobek

and Bergstrom (1978) found that twig count Plethods did not work well

~..,hen browse was dense as in thickets. Similarly Parker and ~~orton

(1978) used twig counts on deciduous shrubs but used dimensi on ana lys i s

on balsa.m 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.

~lany studi es have successfully used shrub dimens ions to estima te

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 centra 1 Sweden. They obta i ned r2 values in the range of
~

0.96 0.98. Pa rker and norton (1978) obta i ned an 2 of 0.93 relatingto r

-

-
-

oven dried twig weight to height times diameter for balsarr fir in

northcentral Newfoundland. ~Jhisenant and Burzloff (1978) obtained r 2
=

0.87 for green weight of mesquite versus the stem area at 60 cm ahove

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 linear and allometric forms of the equation. Their

r 2 values were in the 0.11 to 0.60 range. Actual diameters produced

better results than diameter classes. Height was only measured in 15-cPl

increments which may have accounted for its low correlations.
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Uresk et al. (1977) found volu~e and area best to predict live wood

weights of 20 big sagebrush plants (r2
=0.80). Peek (1970) used volume

and area as the best predictors al so. Ludwig et al. (1975) used area

and volume to obtain high r 2 (0.99) values for 10 shrubs of each

species. Bentley et al. (1970) used crown volume classes to decompose

the variability and obtain r 2 values rangi.ng from 0.93 to 0.96. nanyof

these studies used logarithmic transfomations to stabilize the

variances.

Chew and Chew (1965) selected shrubs that were sy~~etrically shaped

whi 1e Peek (1970) also commented on the advantages of a symmetri ca 1

canopy. Other studies selected nonrandom shrubs across a range of size

classes. Observers may have had a conscious or unconscious tendency to

select well-fonned

correlations found.

individuals. This could result in the high
·2

Also, many researchers do not report low r or all

the independent variables that might have been tried unsuccessfully.

This brief review is meant only to give a little perspective and not to

be a complete synthesis of the literature on browse sampling.

We would like to thank Dr. Wayne 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. ~'acCracken and Pa tri ck V. Mayer

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. lrJood and

Kathleen Wells provided clerical services for preparation of this

manuscript.
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2 - STUDY AREA

The study area is located 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 ~1aclaren River and extends approximately 16 km on

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

r·1aclaren River.

Topography of the study area has been strongly influenced by past

glacial action and associated creek and river erosion. Generally, the

area is abroad U-shaped valley with a relatively narrow V-shaped valley

occupi ed by the Sus itna River. Upstream gl aci ers probably previ ousl y

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 nake 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.

~1cKendrick 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, soil s,

and moisture regimes. The steep, well drained river channel slopes arp

domi na ted by forest commu niti es su ch as the mi xed bi rch-sprucE' fares t

and open coniferous forests on both sides of the river. The benches

above the river contain primarily shrub communites on 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 sarlpled

were selected from aircraft over-flights and prior familiarity with the

vegetation composition. Specific sites were selected based on

presence/absence of key plant speci es cons idered importa nt as rloose

browse. Six vegetation types visually classified to Level IV of Viereck

et al. (l982) 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 low dwarf birch (Betula glandulosa) - willow

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

j

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

papyrifera, Salix alaxensis (felt leaf willow), ~. glauca (glaucous

willow),~. lanata (lanate willow), and~. pulchra (diamondleaf willow).

At each site,2 parallel 50-m line 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 mL.

with 56 cm radius, 4 m
2

vJith 113 cm radius, and 18 m
2

with 178 crl

radius. Plot sizes were randomly drawn from the pool of 30 total plots,

without replacement, and then randomly assigned to the 15 roints along

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

Circular plots were delineated by rotating a rope l1arked 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.

All stems of the selected shrub species rooted within the plot were

counted. Only stems that exceeded a height of 40 em \A/ere counted for

Betula i!..landu1osa. A stem \lIas defined as a lone branch protruding from

ground level. A single observer counted stems in the 1-m2 and 4_m2

plots wh i1 e a second researcher recorded data. Both observers counted

stems in the 10-m2 plot.

Stems of each shrub species in each plot were counted separately

and in the· following sequential order: Betula glandu1osa, Salix

.-

pu1chra, S. glauca, ~. 1anata, 2. a1axensis, 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 ti~es were

calculated later. The total time required to count sterns for all

species ~~as 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. Density

of shrub stems was not counted at sites 1 and 2.

3.1.2 - ~eight Per Individual

At 10-m intervals along each transect, the nearest steP1 of each

selected shrub species within approximately 5 m was selected for

P.1easurement and harvest of current annual growth. For Betu1 a

gl andu1 osa, only stems that exceeded 40 em in maximum verti ca 1 he; ght

were selected for measurement. Stems were measured for basal steP1

diameter at ground level in millimeters, maximum vertical height in

centimeters, maximum depth of the leaf canopy along the longitudinal

axis of the stem in centimeters, maximum horizontal length (labelled

"width"in Po1ycorder and printouts) of the leaf canopy in centirr:eters,
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and maximum horizontal ltJidth (labelled lI r ight angle" in Polycorder and

printouts) of the leaf canopy measured at right angle to the length in

centir:leters.

Total weight of current annual growth of twigs and leaves fron

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 1eaves were then c,l i pped and bagged together by hei ght ca tegori es.

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 frol'l

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 lt/ere separated in the laboratory into

leaf and twig components and then weighed to the nearest tenth of a

gram.

Beginning and ending times in seconds were recorded for measurinC]

basal diameter; measuring height, depth, length, and width of the leaf

canopy as a single time unit; ocularly estimating total current annual

growth; and clipping and bagging current annual growth tlt/igs 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.

t,'leasurements for biomass at sites 1 and 2 were identical to those

at the remaining sites with the following exceptions: r::aximuIT' height

was measured along the longitudinal axis of the stem rather than

vertically; ocular estimates of the current annual gro1tJth of twigs and

leaves were made for each height category; and twigs and leaves '",ere

clipped for each height category and weighed separately in the field.
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3.1.3 - ~lipped Plots

Up to 10 I_m2 circular plots spaced 10 m apart along a line

transect were clipped for current annual growth of twigs and leaves at

each site. These plots were located independently of any other plots.

Current annual growth of shrubs within the vertical projection of the

plot boundary was cl ipped by species from 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 plot were recorded. ~IO 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 pri or to and a fter the stems \'/ere

counted for each species. The total time elapsed to count all sterns

from all species was computed, as well as the time reoui red to move

bebJeen 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 times were

recorded at each site; the first plot established on each transect did

not have an accompanyi ng move time. These computations were incl uded

•
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with the original density values in a reformatted file for use by

programs from statistical packages. This file ViaS then checked for

errors, negative times, and missing data through several means: by

program control that flagged negative times, by reformatting the ra\I/

data into labelled output, and by hand.

Density of stems were analyzed for mean, standard error, variance,

-

and estimated sample size to adequately sample within 20% of the mean -,

with 80% confi dence. Dens i ty of stems for a 11 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 stef'lS

for all species in each plot with plots averaged for each site, and with

sites combined into 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 detennine the

time within 20% of the mean with 80% confidence for each speci es, 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 ['1ay

be somewhat biased because sites were not randomly located.

Average time requi red 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 estir.late of the

time that would be required to sample that many plots. This calculation

was also 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 - ~eight Per Individual

Raw field data from individual shrub measurements in each site were

first edited then concatenated into one file containing all sites. Dry

Heights of field-collected plant samples \'1ere obtained in the laboratory

and entered into a data file. Field wet weights of plant samples were

ed ited and entered into a da ta fil e. These 3 fi 1es 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 wei ght data under both program control and by hand. Dependent

variables of dry twig plus leaf "'/eight and dry twig \.\feight were plotted

against individual shrub dimensions and ocular estimates. Appropriate

transformations of data were perfomed in cases "'Jhere relationships were

non-linear. Stepwise regression analysis was used to determine which

individual shrub measurements, singly and in cOPlbination, "'Jere the best

estimators of current annual growth. ~'ore details on these methods are

included in Results because of the stepwtse 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 of clipped plots required to adequately safTlple the

current annual growth within 20% of the mean with 80% confidence. All

biomass values were multiplied by a constant of 10 to produce hionass

estimates on a 10-m2 basis. Total time to clip each plot and r:love tifT1e
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between plots were also calculated. Total time was multiplied by the

estirlated sample size calculated for total biomass of all species to

estimate the time required to adequately sample a site. Sites v.Jere

combined into Level IV vegetation types using nested analysis of

variance. These mean squares can then be used to calculate estirlated

average number of plots within sites and number of sites within

vegetation types. Non random selection of sites, however, may lirlit 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). Tre 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

2 2The average number of stems counted for each species in 1-m , 4-1"1 ,

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 cOf'1parisons of the 3. plot

2sizes easier. Standard errors (s_), variances (s ), number of plotsx
(N), and estimated samples size (NHAT) are al so shown for each species

-
(Appendix A). Sample sizes were calculated for estimates of the

required number of plots to sample density of steflls within 20% of the

fllean 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

vegetation type.

Stern densities were averaged across sites and combined into Level

IV vegetation types for each plot size (Appendix A). In addition to the

same statistics calculated for individual sites, within site n'IITHIN)

and between site (B~1S) 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. \,Iith 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 10-m2 plot size may be due

in part to stems missed in counting. Care was necessary with the 10-1'1
2

plot size to insure that all stems were counted exactly once. Two

persons counting in the 10-m2 plot size facilitated this effort. LOri

density species (e.g., 1-5 stems/l0 m
2

) occasionally had lower 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 low

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 \"ith

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

ale (l983) for comparably classified Level IV vegetation types were

usually lower than estimates obtained from this study, particularly for

abundant species (Table 2). Stem density estimates for 1982 were

obtained using a 4_m2 circular plot. Density differences \A/ere probably

a result of selecting particular sites in 1983, rather than the random

site selection of 1982. Sites in 1982 were randomly selected from a

selected for certain species composition in the specified vegetation

grid overlaying a vegetation map of the Susitna River Basin. Because

only certain vegetation types were to be sampled during 1983, sites were

types. Density estimates It/ere probably biased because of this -
selection. Between-site variances were large because sites were only

classified to Level IV of Viereck et ale (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

222move to a new plot in l-m , 4-171 , and 10-171 plot sizes. Elapsed time

\'I'as 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 is shown in Table 4. Time to count
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stems increased with the' size of the plot because PlOre stems were

present. One person counted ste~s in the 1_m2 and 4_m2 plot sizes while

a second person recorded the da ta. However, 2 persons counted the stems

2in the 10-m JPlot size with one of those persons recording the data. If

only one person had counted the stems in a 10_rn2 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 little

elapsed time, but probably results in more man-hours spent.

2Problems encountered with only one person counting in the 1O-f'1

plot were most obvi ous when many tall, woody stems impeded movef'1ents

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

2of which stems had been counted in the 10-m 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 1_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 more· errors may be

introduced. For thi s study, however, el apsed time ra ther than rna n-tiT'1e

...,as used for comparison among the 3 plot sizes. Two persons were ahlays

present during the density sampl ing and both 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 f'1aximize

data obtained in a given period of time.

Average time in minutes requi red to count stems for an estimated
'l 2 2

adequate number of plots in 1-m'-, 4-m, and 10-m plot sizes vIas

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

(Table 5). These estimates were calculated by multiplying the mean tine
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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 p10t size consistently required less time to sample

the estimated adequate number of plots than the other two plot sizes

2(Table 5). The I-m plot size appears to require slightly less time to

sample Betula glandu10sa 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 glandu10sa in the open mixed

spruce-paper 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 (Table

5). When the total time for all stems including move time was

calculated, however, the 4_m2 or 10-m2 plot sizes generally had lower

"overall time requirements than the I-m~ 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 lO-m 2 plot, but because more

21-m plots are needed, more time is spent moving between plots. This is

"evident for the open low dwarf birch-willow type where the 1-m~ plot

requires approximately the same or less time than the lO-m2 plot fo~

.,

most species (Table 5). It was only slightly higher in the one

exception. The times to count all species plus move between the plots
2 ~

was almost twice as much for the l-m plot as for the 10-m~ plot. These

numbers are not directly comparable, but they do represent the presented

argument.
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VJhen average time in minutes required to sample the density of

shrub stems for an estimated adequate number of plots at each site was

2
averaged across all 17 sites for each non-zero plot size, the 4-m plot

size had the lowest average time for 5 of the 7 shrub species (Table 6).

2
The I-m plot size had the lowest required time for Salix pulchra and

Alnus sinuata while the 10-m
2

plot size had the lowest required time for

total e"lapsed time including move time (Table 6). This probably

resulted because fewer 10-m2 plots are required, hence fewer move times

a re 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:

Yijk = u + Vi + S(i)j + Pk + VP ik + SP(i)jk

where V = Vegetation type (l 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 si:ze (P
k

) and the interaction of plot size and vegetation type

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

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 nunber

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

pulchra, Salix glauca, and Alnus sinuata (Table 7). i,1ean time for the

10-m2 plot was numerically larger than for either the I_m 2 or 4_m
2

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. ~'ean times

among the 6 vegetation types were significantly 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, limited 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_m 2 or sJ11aller

plot size.
2

tiith a radius of 1.13 cm, the 4-1'1 plot approaches the upper

1imit of the abi1 ity of a person to mentally keep track of stems

previ ous 1y counted or those not yet counted. It was ea s i er to use blo
"l

persons with the lO-m
L

plot but it would be difficult to insure that all

stems were counted exactly once with either 1 or 2 obeservers. The I_m
2

and 4_m2 plots have small enough radii that an observer can see froJ11 the

center to the outer boundary without moving their feet. Perimeter

judgr.1ents were al so more easily made by leaning to the end of the rare

rather th3JJ having to walk to the end of the rope as was the case for

222the 10-m plot size. Both the I-m and 4-m plot sizes were faster to

set up and use than the 10-i 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 e1ininated from further

consideration because of potential inaccuracies and difficulty of use.
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The 4-m
2

plot size requi red the .least time to adequately sample

plots at si te for more shrub speci es than the I-m 2
plot size (Table~ a

6) . The 4-m
2

plot size also had lower variance of stem dens ity

estimates for most dominant species in the vegetation types sampled

(Tab 1e 2:) • 2
The 4-m plot was also consistent with density data

-
-

-

-

previously collected from the Susitna River Basin as well as data

collected from the nearby Alphabet Hills (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

2
the plot sizes under consideration in this study, we recommend the 4-m

plot siz,e 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_m
2

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 appr'oximate allocation of sampling effort in tenns 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. (l977; 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 optirurl

allocation equation:

N. s.
1 1-jC.

1
n. = (n) N.1 L s.

2
1 1

le.
i =1 1
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where N.= size of the i-th vegetation type = percentage of hectares in,
each vegetation type in the Watana and Devil Canyon

impoundments and construction zones UkKendrick 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 species combined (Appendix A), and

C.= the cost at each site = total time per plot including fl10Ve,
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 6 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% in

the open tall willow type, and 18% in the open low d\<Jarf birch-willow

type. The open low \'lillow 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 equation. This exercise was a method to allocate cost given

reasonable variance estinates. 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 would 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-~"illow

vegeta ti on type.

A number of problems are apparent with the use of the foregoi ng

allocation of cost estimates. As mentioned previously, not all

,
-,I

vegetation types considered important for supplying forage for moose are

represented in the analysis. A related problem is that for the

vegetation types that are included, the area of the middle Susitna River

Basin that is the basis for their size or importance (N.) in the
1

equation is the percentage of the vJatana and Devil Canyon impoundments

and construction zones occupied by that type. Thi s di srega rds

-

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 be

weighted more heavily in the allocation of sites while their converses

could be weighted less heavily. Additionally, the fixed variance

estimat€~ used in the optimum allocation equation was for total step1S of
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all species, including Betula glandulosa.

22

If food habits studies

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

diets, this species may not be sampled during the full-scale bro\"/se

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

between mean squares (8MS) as well as the within site esti~ated adequate

sample size (WNHAT) would probably increase for the vegetation tYDes in

which it occurred (Appendix A). Finally, the cost estimates fro~

Aooendix B do not include travel time to a site and the time required to

~w~ ~m ':>11::' tnnsect. 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 cons idered a constant among the

vegetation types for this exercise although in practice is prohab1y

takes longer in the denser and taller vegetation with profuse

undergrowth.

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 inforr-ration that

would increase the usefulness of the estimates. One vvay would be to

remove Betula glandulosa from consideration as an important forage iter-r

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

not yet documented the relative importance of Betula glandulosa in reose

diets, other studies such as those in Denali National Park have

suggested that this species-"ls a rlinor component relative to other shruh

species (V. Van Ballenberghe, personal comt:lunication). Steigers et a1.

(1983) reported low utilization of Betula glandu10sa twigs in 9 of 10

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

-
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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. ~. glandulosa will

probably not be sampled in the full-scale browse inventory. Thus it

vii 11 be deleted from consideration in this section for stem density

est"imates 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 us"ing 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 80% to 67%

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

sampled species compo?ition. 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 uti1 izing modified stem density information from studies

conducted in 1982 by Steigers et a1. (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 study. Average stem density for the

shrub species sampled in this study, exclusive of Betula q1andu1osa, for

3 vegetation types not sampled during this pilot study but saf11p1ed in

1982 are shown in Appendix E. The vegetation types sampled for density
"l

in 1982 using 4_m L 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 sal'1p1ed,
"l

elapsed time per plot including move time, and number of 4-m'- 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 is shown in Table 9. Information from both

~ this pilot study and data modified from Steigers et a1. (1983) are given

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

r.1ove to the subsequent plot for the 3 vegetation types sampled ciuring

1982 was estimated from pilot study vegetation types sir1i1ar in species

composition and density.

A modification of Table 8 to reflect the 3 additional vegetation

types is shown in Tabl e 10. The vJatana and Devi 1 Canyon ir'1poundf'1ents

and construction zones were retained in Table 10 rather than expanding

the area because these zones will receive maximUiT il'1ract frof'l

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. ~Jith fe~J exceptions, every dominant

species of Salix is browsed by moose in the middle Susitna River Basin.

Steigers et al. (l983; 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 is relatively constant across all remaining shrub species that

we sampled.

Optimum allocation of the cost for sampling density of the 8

vegetation types given in 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 "JOuld

be concentrated in spruce forests and approximately 21% in the shrub

types. The open low willow vegetation type was not included in this

all 0 ca t i on .

Based on time required to sample an estimated adequate 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 crevls

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, then up to 680 sites could be

sar.1pled. Narrowing the confidence 1imit 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 in each vegetation type

considered important to moose.

4.2 - Weight Per Individual

The primary statistical analysis for the weight per individual

involved step\'/ise regression analysis relating dry current gro't/th twig

\'seight or dry twig plus leaf weight to various independent variables.

Potential dependent variables included wet weights for twigs and leaves

combi ned for each height category or dry weights for twigs and 1eaves

separately for each height category or combinations. Dry weights were

selected to eliminate the effects of variable moisture. Twig It/eights

were emphasized rather than total or leaf weights, since ",-linter browse

vias the primary area of concern although total dry weights "'Jere 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 \<Jere 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 leaves after they were dried. We assumed that a percentage of

the total weight could be assigned to each component. Initial

regression analyses indicated 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 data 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 lines 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 later 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 varial"1le for

the four major species (Betula glandulosa, Salix pulchra, ~. glauca, and

S. lanata) to determine what mathematical transformations rnight be

appropriate, if any (Appendix G). nost graphs appeared relatively linear

___________."o .•~_. , _
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vJith only slight curvature. Basal diameter~ width~ and right angle

measurements sho~Jed some tendencies toward curvature but it was not

consistent with all species (Table 13). One objective that we It/ere

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

transfomed 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 d 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 pu1chra were

not very good for any variables (Table 14). These species are probably

the most abundant and the most time consuming to cl ip. In other words,

where double sampling could be the most benefit it did not seem to help

much as evidenced by the cl ipped to estimated ratios (Table 15). Note

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 logarithrlic
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transforms or weighted regression analysis (Draper and Smith 1966). The

1oga rithm of dry wei ght and dry twig wei ght were used as dependent

variables while the original shrub measurements and their logarithmic

transformations were used as independent variables in 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 transformation 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

us i ng the formula in Baskervi 11 e (1972) and others. However, it wa s

never calculated because of the low r2• The transfonned equations 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 logarithmic transform were analyzed and vlere

summarized in Table 16. The plots of residuals for all species appeared

rel atively random; however, the correl a ti ons and standa rd error of

estimates were generally not improved with the 1oga ri thrn i c

-

-

transformation. Betula glandulosa correlations for dry twigs dropped

from 0.48 to 0.11, Sal ix pulchra went from 0.69 to 0.20, ~. glauca

stayed about the same, ~. 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 further

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 estirlate

of current fresh weight, and groups were observers. Table 17 summarizes

the slopes by observer and for all observers for each species while

Table 18 summarizes the degrees of freedom and probability 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 significantly 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 }.. pulchra and ~. lanata

appeared to be not significantly different. Comparison of the actual

calculated slopes, however, indicated that the slopes were nUi"1erically

different. Hence, regression estimates v.,IQuld 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. Thi s coul d by why the add it i on 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 might be an artifact of the ocular estimates being f"ade

for total leaves and twigs, rather than just dry t~~igs (dependent

variable). The negative slopes also occurred with untransforr:1ed data.

This might also account for some of the poor correlations. No good

explanation 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 }.. 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 "tine

to ocularly estimate the total fresh weight" rather than IIdry twig

weight ll was used as the dependent variable for the covariate analysis.

This assessed whether observers differed in thei r 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 estif'lation time.

Sometimes site differences were confounded with the observer for less

common species such as Salix alaxensis. The slopes of the regrf'ssions

were generally statistically constant with respect to observers. This

analysis was not critical to the computation of biomass; ho\t~ever, 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 they

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,

Sa.1ix barc1ayi, that he measured. The second researcher observed that

the shrubs he used had a consistent growth form and were generally

un browsed • He suspected that brows i n9 wou1 d aHer the grm'lth fom and

would make prediction equations less precise and less accurate. ~~ost of

our shrubs were browsed. Perhaps better fit could be obtained by using

shrub characteristics such as degree of browsing or size class or

environmental factors such as slope, aspect, or surrounding shrub

density as grouping factors.

Each shrub species had its own structural characteristics which

affected clipping. Betula glandu10sa usually had many short, thin

current growth twigs which were tedious to clip. The leaves were

attached to small, stiff protrusions that nade stripping leaves fron

twigs difficult. ~1any branches existed because the shrub is strongly

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

leaves 'v~ere easier to strip. These characteristics made those two

species time consuming to clip. Salix glauca and ~. lanata were sinilar

in having more robust current growth that was easier to clip and strip

leaves from twigs. Larger leaves and twigs may have made estination

easier. Salix alaxensis \'Jas the most robust of all the willow species

with current twigs reaching lengths of over 1 m. Hand c1 ippers 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 Vias frequently hedged. These growth

factors may have affected the prediction equations and efficiencies.

4.2.2 - Weight Per Individual Times Stem Density

~~eans of dry weight per individual and dry twig to/eight per

individual were calculated for each species on a vegetation type hasis

r .. .'QINj

-
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(Tables 20-25). ~'1eans 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_P12 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 actual 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 cl ipped

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. Somet imes mea ns and/ ar va ri ances vie re repo rted fo r the prod uct

but not for clipped plot (Tables 20-25). This occurred because the

species might have occurred in clipped plots but individuals were not

clipped or vice-versa.

No statistical analyses were used to test differences hetween the

product and the clipped plot weights, so all comparisons are !lased on

numerical and not statistical differences. Clipped plots for Salix

pulchra in the woodland black-white spruce type contained an average of
? 2

1 g dry twigs/10 m"" while weight times density indicated 31 g/10 m

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

The two techniques produced similar values for Salix pulchra in the

woodland black spruce type although the clipped plot variance II/as 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 in

the ,;~eight times density for open mixed spruce-paper birch type (Tahle

22) •
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The cl ipped plot technique resulted in larger weight estimates for

Alnus sinuata, Betula papyrifera, and Salix alaxensis in the open tall

willow vegetation type, although the latter values were comparables

(Table 23). Values for Salix pulchra were smaller. Variances for

cl ipped plots were generally much larger; however, the 1ir.litations of ""'"

the input data may account for a large proportion of the differences.

Clipped plots resulted in larger weight estimates for Salix pulchra

and Betula papYrifera in the open low dwarf birch-willow vegetation type

while values were smaller for Salix glauca and l. lanata (Table 24).

Responses of variance differed: Salix pulchra had larger values for """'l

cl ipped plot, ~. glauca variances were about the same, and S. lanata had

larger variances for weight times density.

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 havp.

revealed many problems with techniques for using a product of 2 randorl

variables with proper sampling designs as well as with later

calculations. Considering the small sample sizes in this study, perhaps

a future analysis could be performed without regard to vegetation type

(although it would still be very limited). Each species at each site

would then be represented by a density, twig weight per individual, and

clipped plot parameter. Overall means and variances could be calculated

and compared.

4.3 - Clipped Plots

Current annual growth twig and leaf biomass for shrubs in cl ipped

plots is shown by site and vegetation type in Appendix H. ~~eans are

shown on a grams per 10 m2 basis for comparison ""lith density/clipped
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individual estimates. Other statistics are also given, as described for

Appendix A. A summary of c1 ipped biomass for vegetation types in

Appendix H is shown in Table 26. Betula glandu10sa was a dominant

component of clipped twig and leaf biomass in the woodland b1ack-\'Jhite

spruce, woodland black spruce, and open low dwarf birch-willow

vegetation types. Approximately one third of the total twig and leaf

biomass in the open low d\varf birch-willow type was Salix pu1chra,

whereas 100% of the biomass occurring in the open low willow type was ~.

pu1chra. Approximately 83% and 15% of the twig biomass and 79% and 18%

of the leaf biomass was Salix a1axensis and Alnus sinuata, respectively,

in the open ta 11 wi 11 ow vegeta ti on type (Table 26). The open tall

willow and open low willow vegetation types had the greatest total twig

and leaf biomass of the 6 types sampled, whereas the open mixed

spruce-paper birch had the least (Table 26).

The open low willow vegetation type required the longest average
')

time to clip 1-m~ plots (Table 27). This was partially due to the dense

growth of Salix pu1chra (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 techniques \"ias

undoubtedly hidden within the clip time for the 6 plots conducted there.

Plots in the open low dwarf birch-willow vegetation type required about

7-8 minutes longer to clip than plots in either of the spruce-doninated

types (Table 27). This was probably partly because of the dominance of

both Betula glandu10sa and Salix pu1chra in the open low dwarf

birch-\lJi110w 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 lower

average time to clip (Table 27). Salix a1axensis 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

cl i p than other shrubs because of thei r robust growth of new 1eaders.

The open mixed spruce-paper birch vegetation type required the

least 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. Fe\'1 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 vegetation

types (Table 27). r'1ove time ,?veraged 1.5 minutes at the 4 sites ln the

woodland black spruce vegetation type. Only 54 seconds \'/aS required in

the open mixed spruce-paper birch type (Table 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 requi red to c1 ip an estimated adequate

number of plots was obtained for each measured species in the 6 sa(Tlpled

vegetation types (Table 28). Calculations were performed as descrihed

for Table 5. All estimated times for individual species in Table 28 are

approximations because only the total elapsed time to clip the

vegetation in each plot was record-ed. The time required to clip twigs

and leaves 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 a1axensis and Alnus sinuata in the open tall willow vegetation

~i
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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 cl ip these 2 species might have been too high had other

species that were more time-consuming tp 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 biomass (Table 26).

Betula glandulosa was the most tedious shrub to cl ip and requi red the

most time input per unit weight of biomass collected. Thus the tiJ'1e

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 inadequate. Using a between-site

variance calculated from this study and ~~endenhall 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 'tlhich

minimizes cost for a fixed variance, 24% of the effort in terms of the

percentage of totals ites sampl ed for cl i pped plots among the 6

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-m'- 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 low 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

I

-

forage for moose. In this pilot study both twig and leaf current annual II!I!l
!

growth was clipped. Leaf current annual growth was clipped to determine

summer biomass. The time required to clip l-m2 plots could be

substantially reduced if leaves were not taken. The el imination of

Betul a glandulosa as a viable source of forage for moose woul d a1so

substantially reduce clipping time, especially in vegetation types

doninated by this shrub species (e.g. open low dwarf birch type). As

previously discussed for the density plots, decreasing the confidence

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 techniques is

difficult because of the limited sample size and the adequacy of current

sampling. For a reliable interpretation, the paired values of N, NHAT;

UN, 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 Hl1). Similarly

one would not sample 820 sites based on a nUlTlber calculated frol11 2

sites. vJoddland 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, in 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 be

sampled much more rapidly. The ubiquitousness of Betula glandulosa

apparently reduced variances and increased means so that estirlated

sample sizes were smaller.
,.,

Data collected from O.5-m"- cl ipped 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 vegeta ti on types. For th i sana 1ys is, the 0.5-1',2 and

l_m2 clipped 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 til'1e 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 cl ipped plots ranged from 22 to 169

ninutes 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 least ~ 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 Hand J, the percentage of cost in terms of effort

expended to sample clipped plots is 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_m
2

density plots, approximately 90% of

the sites would be allocated to the open white spruce, open hlack

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 INDIVIDUAL AND CLIPPED PLOTS

5.1 - Density-Height Per Individual

2The 4-m plot was selected as the overall most efficient size to

use for sampling density of the selected shrubs in the rliddle 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 4_m2 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 using density estimates for the

intended purpose of combining them with weight per individual to produce

2weight per area. Stems in a 4-m plot cannot efficiently be counted by

height category. Some knowledge of the heights of species in the

dens i ty plots is requi red unl ess 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 requi red to adequately sample total

twig biomass would probably be greatly increased if the variahility

associated with clipping by height category were introduced. The

results of this pilot study have shown that maximum l1eight of a cl ipped

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 is 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 tenninal

twigs. Because of site variation, it is necessary to sample I'leights of

individuals in the same area (site) as the density estimates \'Jere taken.

Within-site variances will not be available if they are not saf'1plerl 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 in this study, basal diameter is poorly related to twig

biomass. 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 multipl ied

by the average stem density per area of the lIaverage size" individual

counted in a 4_m 2 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 sal'lple 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 its associated number, must go through no fewer than the

following 6 steps: 1) weigh and record ""et 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. ~~orp.

1aboratory time wi 11 be requi red if the number of bags of sampl es

generated from cl ipped individual s exceeds those generated by cl ipped

plots. This would occur if the number of clipped individuals of all

species required at a site exceeded the number of required clipped

plots. This would probably be the case if individuals \'!ere clipped by

height category. Dry weights of twigs clipped from individual stems

were often very small (e.g. below 0.05 g). Variabil ity can be excessive

when fluctuations in weight of twigs in height categories range frol'l

....

-
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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 r.ade 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-weight 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. He 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 nata.

5.2 - Clipped Plots

Only the 1_m
2

clipped plot was tested for this pilot study.

Steigers et al. (1983) used a O.5-m2 rectangular plot for cl ipping

current annual growth of forbs, graminoids, and shrubs. Although the

O.5-m 2 plot required less time to clip, the l_J1l 2 plot may be hetter

where only shrubs are of interest. The larger size plot is 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 equipr:lent that we needed to

transport in the helicopter. The rope was frequently pulled hard enough

against a sometimes wobbly stake to expand the area sl ightly. Al so 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 srla11est

peri meter:a rea ra ti o. Circles, however, tend to encompass less

variability than long, narrow plots under many vegetation patterns,

although this is not ahiays 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 variability is

frequently encountered in one long, narrow plot than one circular plot

of the same area. This \'Jould reduce the between-plot or v.Jithin-site

variance.

Depending on the scale and type of pattern, a different size plot

from l_m2 may be beneficial. If the scale of clumping is l'1uch larger

than 1 1'1
2, 0.5-1'12 plots may not have a much larger variance, but the

clipping time would be reduced. A plot sufficiently large to reduce the

variance greatly may require an unreasonable time to clip, so no

benefits would be gained. Changing the size or shape of the plot may be

a consideration, but vie know of no studies in the boreal forest regions

that have evaluated this.

Average time to cl ip l_m2 plots would be substantially reduced if

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

bJigs vvere cl ipped. Leaves would probably still need to be separated

from t\'Jigs clipped for some species (e.g. Salix pulchra) because the

twigs are small and frail and the leaves are tightly attached. This

separation \vi11 be necessary either in the field or lahoratory

regardless of whether plot or individual stems are clipped. Two persons

~.

-
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2
would work more efficiently at clipping l-m plots than would only one

person, if the vegetation were dense. Generally, one person woule!

probably be more efficient in a I_m
2

plot in these vegetation types to

reduce interference between people.

Estimates of average \'Ieight per area and associated variances for

clipped plots are based on sample sizes ranging from 3 to 10 rlots per

site. Eleven of the 16 sites sampled had less than 10 clipped nlots,

one site was not sampled. Hence, less information is present in these

results than in the density-\~eight per individual results. Larger

sample sizes for all measures \'Iould give a better basis for comparing

the r.1e thod s .

A number of problems also exist for the clipped plots. Plots v~ere

not clipped by height category in this pilot study. Clipping by height

category may increase total clipping tirne 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 ha\:ls to he

labelled. Similar to the density and weight per individual, addinq

height categories will also probably increase the estimated sample size.

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

1eaves, the time increase requi red to cl i p by height ca tegori es may be

more than offset.

Fewer bags may be required to be dried and weighed if the nurrher of

clipped plots to adequately sample a site is less than the nunber of

individual stems for all species required to adequately san):'le weight

per individual.

One of the most important advantages of clipped plots is that

weight by species per plot is converted to weight per larger area sinrly

by multiplying by a constant. This also holds true for weiClht rer 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.

relatively easy to calculate.

6 - RECOt·1MENDATIONS

Variances are

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

detennined. No double-sampling technique we tested held good

predictive ability, especially when height category was

cons ide red.

2) Cl ip twigs of systematic-randomly chosen individual stems of

each species by height category. A large 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). This study was conducted in the

Susitna River basin, and is currently being carried out in the Tanana,

and will be perfonned 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 bei ng improved as more experi ence is acqui red 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.

All current growth and browse measurements obtained in 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 m2) 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
,...

(e.g. branch) lOO-ft2weight of some unit a in the plot, count the

number of units, then cl i p and weigh the one unit to obta in an-
adjustment factor. They were able to use 1arge 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 individual times

density. vIe presume this is for simplicity and reliability of data.

Height per area by clipped plots has only the one source of variation

whi 1e the product of 2 ra ndom va ri ab1es ha s 2 sources of va ri a t ion.

This is just considering sampling error, and not the very real errors

associated with actual measurements.

Si nce the Cooperative River Basin study incl uded productivi ty 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

the Alaska Power Authority. We believe as much existing information as

possible should be used in planning for the full-scale inventory.

-
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TABLE 1. Level IV classification of 17 sites (3-19) sampled for the

Browse Pilot study during August 1983 in the middle Susitna

River Basin.
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Average density of stems per 10 m2 for shrubs in level IV vegetation types in the middle Susitna River Basin,
V'l

TABLE 2. Stem dens i ty wa s rt
t:

calculated for l_m2• 4_m2• and 10_m2 plot sizes in 1983. Stem density from 4_m2 plots sampled during 1982 (from Steigers et al.
a.
~

1983) were included for comparison.

Level IV Vegetation Type a

1982 1982 1982 1982

WB-WS --.!'!L WBS MS-B OS-B TW DB-U DB-W LW LW

Species 1 4 10 4 1 4 10 1 4 10 4 1 4 10 1 4 10 4 1 4 10 4

Betula glandulosa 70 65 61 28 93 98 75 1 4 2 68 56 53 38

Betu1a ~ri feril 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

Sa1i x glauca 6 3 2 1 1 2 2 3

Salix lanata 10 2 1 15 11 7

Salix alaxens is 49 40 30 4 6

Alnus sinuata 1 <,1 <1 3 7 11

Total stems 77 74 66 32 109 118 94 1 6 5 0 73 60 51 112 96 83 43 190 123 94 53 U1
w

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

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



TABLE 3. i Within-site variance of stem density estimates in l_m2• 4_m2, and 10_m2 plot sizes for shrubs in level IV vegetation types

middle Susitna River Basin.
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level IV Vegetation Type a

WB-WS WBS HS-B TN DB-W lW

Species 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10

Betula .9.1andulosa 3834 1209 1671 5966 3476 1787 5 80 48 4835 1475 801

Betula ~ri fera 1 1 1 6 21 2 4

~1!.ulchra 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 26 8 1410 484 138

Sa 1ix alaxensis 3915 749 496 208 180

Alnus sinuata 5 18 35 110 253

Total stems 3514 1865 1816 6987 4001 2114 5 92 73 4104 1113 339 7850 2300 1051 30655 8324 2104

a WB-WS = Woodland Black-White Spruce. WBS = Woodland Black Spruce; ~1S-B = Open ~l1xed Spruce-Paper Birch; TW = Open Tall Willow; DB-W = Open
Ul
.p:.

low Dwarf Birch-Willow; lW = Open Low Willow.

01 1 ,.t :ol
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TABLE 4. Average time (seconds) to count stems in l_m2• 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.
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Level IV Vegetation Type a

WB-WS WBS MS-B TW OB-W LW

Species 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10 1 4 10

Betula gJandulosa 17 48 64 24 54 69 6 16 10 21 52 67

Betula papyrifera 1 1 1 7 5 16 2

Sal ix .Eulchra 5 16 20 6 13 25 3 4 9 19 22 14 34 44 91 102 131

Salix glauca 2 5 11 12 4 8 17

Sa1ix 1ana ta 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
U1
Ul

Total time including move 128 177 250 99 158 197 90 96 137 176 255 313 227 257 303 280 401 420

a 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.
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TABLE 5. Average time (minutes) to count stems for an estimated adequate number of plots at each site in l_m2, 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 IV Vegetation Type a

WB-WS WBS ~'S-B TW DB-~l 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 41 23 44 3 4 3

Betula ~rifera 7 7 7 10 16 45 14

Sa11x .e.u1chra 34 22 42 5 9 19 21 16 4 6 9 4 7 4 56 46 22

Sal ix glauca 10 4 11 58 8 7 14

Sa 1ix 1ana ta 6 ' 5 27 6 5 4

Salix alaxensis 17 11 14 41 30

Alnus sinuata 14 46 10 18 26

Total all species incl. move time 29 24 40 12 11 11 617 86 155 50 32 21 20 12 11 163 154 70 U1
(J)

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

Low Dwarf Birch-Willow; LW =Open Low Willow.
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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 plots at each

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

size.
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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

* alpha < 0.05

58
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TABLE 8. Comparison of vegetation types between the pilot study and McKendrick et a1. (1982).

Percentages of total mapped area in the Watana and Devil Canyon impoundments and

construction zones from McKendrick et a1. (1982; 102. 106) are also given.

Pilot Vegetation Type 1982 Vegetation Type Area (ha) %of total area

co
-so
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-u............
o
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c.n
rt'
C

~

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 -- lIa 0.05a

Open Low Dwarf Birch-Willow Mixed Low Shrub 1,391 6.15

Open Low ~H 11 ow Wi 11 ow Shrub 289
b

1.28b

TOTAL AREA 22.609 100.00

a Estimated percentage derived from the Open Low ~nllow vegetation type

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

U1
\,()



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).

Level IV Vegetation Type

# Sites

Sampled

Time/Plot

(Seconds)

Plots/

Site

Minutes/

Site

Sites/Vegetation

Type
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Open White Sprucea 7 120b 5 10 193

Open Black Sprucea
10 110b 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 Bircha 18 158c 15 40 1,544

Open Low Dwarf Birch-Willow 6 205 5 17 76

Open Low ~Ji 11 ow 1 398 8 53 d

m
a
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(Table 9 continued.)

1 l J "1 1 I 1 1 1 l J 1

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

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

black spruce vegetation type.

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

low dwarf birch-willow vegetation type.

d only 1 site sampled.
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area in the Watana and Devil Canyon impoundments and construction zones from

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

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

(Steigers et ale 1983), and McKendrick et al. (1982). Percentages of total mapped

Level IV Vegetation Type 1982 Vegetation Type Area (ha) %of total area
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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 3.24

Open Tall Willow -- lla 0.05a

Open Low Dwarf Birch Birch Shrub 3,673 16.25

Open Low Dwarf Birch-Willow ~1i xed Low Shrub L39l 6.15

Open Low Willow Willow Shrub 289b 1.28b

TOTAL AREA 22,609 100.00

a 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.
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TABLE 11. 2Percentage of cost to sample density in 4-m plots,

and allocation of 680 maximum sites among 8 level IV

vegetation types. Betula glandulosa has been

excluded.

Level IV Vegetation Type %of CO,st Allocation
..-

Open White Spruce 39 264
F-

Open Black Spruce 23 155

Woodland Black-White Spruce 3 20

Woodland Black Spruce 14 94

~ Open Mixed Spruce-Paper Birch 0.15 2
a

Open Tall Wi14low 0.04 2a
~.

Open Low Dwa rf Birch 11 75

r- Open Low Dwarf Birch-Willow 10 68

a r4inimum of2 sites required.

~
i
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TABLE 12. Summary of plots of dry weight versus ocular estimate by

observer for each species.

64

Sal ix pu1chra

Approximate

Observer N Carr. Res. ~1S Std. Dev. Slope Inter. Curvature Low High

1 40 0.79 7.40 4.34 0.40 1.10 None 1 30

2 25 0.95 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 None 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 None 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



Alnus sinuata

Approximate

Observer N Corr. Res. MS Std. Dev. Slope Inter. Curvature Low High

- 1 2 1.00 0.00 5.66 0.76 -0.80 None 2.5 13

2

3 10 0.97 7.14 11.07 0.91 -5.05 None 8 44

4 2 1.00 0.00 10.82 0.56 1.78 None 15 42
~
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(Table 12 continued.)

be no curvature, correlation would probably be higher, and slope would

be smaller.

66
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TABLE 13. Summary of plots of dry weight versus untransfonned shrub
.,.... dimensions and ocular estimates by speci es for 4 major speci es.

-
Betula glandu10sa n=124 Std. Dev. = 3.26

,~

.:,. ".-",:,'.

'1txpp~pxifuate

Variable Carr. Res. ~1S Slope Inter. Curvature Low' High

Basal diameter(mm) 0.80 3.89 0.09 -3.22 quad 30 160

Height(cm) 0.73 5.02 0.12 -2.70 none

Depth(crn) 0.68 5.69 0.15 -2.01 none-
~Jidth(cm) 0.70 5.49 0.14 -1.02 quad 6.5 104

1""" Right angle(cm) 0.75 4.73 0.24 -.91 quad 2 56

Ocular estimate(g) 0.91 1.82 0.39 +.54 none 1 58
""'"i

Sa 1ix pu1chra n=136 Std. Dev. = 5.19
~

Approximate

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

Basal diameter(mm) 0.70 13.72 0.07 -2.19 quad 16 224

Height(crn) 0.59 17.65 0.16 -2.88 none 13 105

Depth(cm) 0.64 16.04 0.27 -2.25 slight quad 5 58- Width(crn) 0.56 18.54 0.17 +0.32 slight quad 5 135 (55)a

r~ Right angle(cm) 0.68 14.50 0.40 -2.24 quad 3.4 49

Ocular estimate(g) 0.81 9.14 0.48 +0.29 none 1 49
~



Sa1ix 1ana ta n=39 Std. Dev. = 7.24

Approximate

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

Basal diameter(rnm) 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

Oepth(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

Browse Pilot Study

(Table 13 continued.)

a All values except one were less than 55.
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-
TABLE 14. Stepwise regression summaries by species for total dry weight

(leaves plus twigs) and dry twig weight versus all shrub measurements

including transformations and volumes.

fi""

Betula glandulosa N=117
,f/llIWjJf

Dry weight

'MliI1\ Standa rd error

Step r2 of estimate Variables Added

0 3.63

1 0.79 1.68 estima ted width- 2 0.83 1.50 width

,.... 3 0.85 1.43 basal diameter

Dry twigs

Standa rd error

Step 2 of estimate Variables Addedr

0 0.67

1 0.33 0.55 estimated weight-
2 0.37 0.54 depth 2

~ 3 0.44 0.51 height2

4 0.48 0.49 height

Salix pul chra N=126

Dry weight

Standa rd error

Step r2 of estimate Va ri ab1es Added

0 5.24

1 0.65 3.09 estimated weight

2 0.67 3.04 width
r-,

3 0.69 2.97 vol. 2=height x width x right angle



Browse Pilot Study

(Table 14 continued.)

70

-
Dry twigs

Standa rd error

Step r 2 of estimate Variables Added ~

0 1.05

0.37 0.84 estimated weight
~

1

2 0.40 .82 depth
jp/

Salix glauca N=74

Dry weight ~

Standa rd error

Step / of estimate Variables Added

0 6:50

1 0.80 ,2.96 estimated weight

2 0.89 2.23 basal diameter
2 -

3 0.90 2.07 vol 1.=depth x width x right angle

Dry twigs ~

Standa rd error

Step
2 of estimate Variables Addedr

0 2.13

1 0.64 1.29 estimated weight

2 0.73 1.11 basal diameter2

3 0.78 1.03 depth2

4 0.82 0.93 height
2

5 0.84 0.87 width



Browse Pilot Study

(Table 14 continued.)

Salix lanata N=38

Dry weight

Standa rd error

71

Betula papyrifera N=25-

,-

Step

o

1

2

3

Dry twigs

Step

a

1

2

3

Dry weight

Step

a

1

2

3

4

5

0.87

0.94

0.95

0.82

0.89

0.90

0.82

0.89

0.92

0.95

0.96

of estimate

7.27

2.63

1.87

1.73

Standard error

of estimate

2.28

0.97

0.79

0.74

Standard error

of estimate

15.41

6.69

5.40

4.66

3.66

3.42

Va ri ab1es Added

estimated weight

vol. l=depth x width x right angle

depth2

Va ri ab 1es Added

estimated weight

depth2

basal diameter2

Variables Added

height2

estimated ~"eight

observer 1

vol. 4=basal diameter2



Browse Pilot Study

(Table 14 continued.)

Dry twigs

72

..

Step

Standa rd error

of estimate Va ri ab 1es Added

o

1

Dry weight

0.57

2.35

1.57 height

Alnus sinuata N=21 -
Step

Standard error

of estimate Va ri ab1es Added

o·

1

51.65

0.97* 8.45 width
2

*(may be an artifact-largest value hit right on)

Dry twig

Step

o
1

2

3

4

0.38

0.54

0.70

0.64

Standard error

of estimate

7.87

6.34

5.60

4.65

5.01

Va ri ab1es Added

l/wi dth

1/right angl e

l/basa 1 di ameter

remove 1/wi dth

-



Browse Pilot Study

(Table 14 continued.)
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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)

Species

Ocular

Est. Cl ip Diam.

Approxima te
aCrown(4) Move n/n'=est./clip

Betula glandulosa 34 170 12 29 69 3/2

Salix pulchra 37 224 9 28 65 3/2

Sa1ix g1au ca 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.

75
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-
(Table 16 continued.)

1-
log (twig)

Standa rd error
I"""'-

Step 2 of estimate Va ri ab1es Addedr

,.... 0 .419

1 0.64 .256 log (est.) ..
f""" 2 0.72 .230 1og (depth)

Salix a1axensis n=35

log (twi g)

~
Standa rd error

Step r2 of estimate Va ri ab1es Added

0 .475

1 0.79 .222 log (right angle)

2 0.85 .192 est.

~
3 0.87 .180 log (depth)

log (twig)

Standa rd error

Step r2 of estimate Va ri ab 1es Added- 0 .578

1 0.78 .275 log (depth)

2 0.83 .248 log (right angle)

Betula papyrifera n=22

log (dry)

Standa rd error

Step r2 of estimate Va r; ab1es Added
r-,
I a .453

,.,. 1 0.77 .192 log (est. )
I

2 0.85 .158 log (basal diameter)
r-
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log (twig)

Standard error

Step / of estimate Variables Added

0 .453

1 0.56 .309 log (basal diameter)

Alnus sinuata n=20 ~
'!

log (dry)
~

Standa rd error

Step 2 of estimate Va ri ab1es Addedr

a .470

1 0.81 .210 log (depth)

2 0.87 .177 log (width)

log (twig)

Standard error

Step r2 of estimate Variables Added

a .462

1 0.51 .333 log (basal diameter)

(Table 16 continued.)



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.

I )

Observer

-I

1

J ~--l

2

1

3

I 1 )

4

] t

All

.- -] I ]

O::l
"""S

~
III
CD

-a............
o
M-

U'l
Me
0
~

}

Species N Slope N Slope N Slope N Slope N Slope Prob.

Betula ..9.1andul osa ", 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

Sa1i x .9J2.uca 21 .0262 11 .0388 13 .0183 12 .0202 57 0.0243 .120

Sa1i x 1ana ta 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

Betul a papyri fera 7 .0122 4 .0028 4 .0315 7 .0085 22 0.0053 .020

Alnus sinuata 1 a 7 a 10 a 2 a 20 0.0025 a-- -- -- --

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.
&

'"I.D



Browse Pilot Study

Table 18. Results of analysis of covariance with log (dry twig weight)

as dependent variable, observer as the groups, and ocular

es t imate as the cova ri ate.

Equality of Adj. Means Zero Slope Equality of Slope

a Equality 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.

80

-

-

-



-

r

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.

a Equality 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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Table 20. Summaries of dry weights per individual J densities. and dry weight/area based on weight x

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

Dry Wt/lnd. Dry twig/Ind. Dry WtxDens i ty Dry twigxDens i ty

(g/10m2) (g/10m2)

Species

(g/Stem) (g/Stem)

Density

(Stem/10m2)

~1ean Var. Mean Var.

Dry twig

Clipped Plots

(g/10m2)

~1ean Va r.

co
-s
~
VI
I'D

""0......
o
M-

VI
Me
0

Co<

Salix pulchra

Sal ix glauca

Betula papyrifera

5.3

2.6

10.9

2.4

0.6

2.3

13

3

1

69

8

11

10

31

2

2

0.2

1

2

J J I Iwl ,] "cC,)

00
N
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Table 2l. Summaries of dry weights per individual, densities and dry weight/area based in weight x

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

cc
Dry Wt/Ind. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig -s

0
::E

2 2 2 VI

(g/Stem) (g/Stem) (Stem/10m ) (g/10m ) (g/10m ) Cl i pped Plots (\)

"'tJ
2 . .....

Mean Va r. Mean Var.
......

(g/lOm ) 0
cT

Species ~1ean Var. U'l
r+
c:
0-

Co<

Salix pulchra 2.5 1.1 10 23 634 11 136 11 2058

Sal ix lanata 2.6 0.4 38 99 -- 15 -- 0 0.1

OJ
W



Table 22. Summaries 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.

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

0

2 (g/lOm2) (g/10m2)
:E
III

(g/Stem) (g/Stem) (Stem/10m ) Clipped Plots I'D

""0

(9/lOm
2

)
-'.

Mean Var. Mean Var. ......
0
n

Species ~1ean Var. Vl
n
c:
a..
~

Betula ~rifera 4.4 0.2 1 4 -- 0.2

Alnus sinuata 3.3 1.1 1 3 -- 1.1 -- 5

co
.j:>o

..1 .1 .1 I J J ..~J .J J
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Table 23. Summaries of dry weights per individual, densities, and dry weight/area based on weight x

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

Dry Wt/Ind. Dry twig/Ind. Dry WtxDensity Dry twigxDensity
2 2(g/10m ) (g/10m )

Species

(g/Stem) (g/Stem)

Density

(Stem/10m2)

~1ean Var. ~1ean Va r.

Dry twig

Clipped Plots
2(g/10m )

Mean Var.

tp
-s
~
Vl
CIl

-0.....
-.I

o
cT

(/)
cT
s:::::
0
'<

393 1342000

5 296

73 59800

Sa1ix pul chra

Salix alaxensis

Betula papyrifera

Alnus sinuata

1.2

19.3

1.3

2.1

0.3

7.8

0.3

0.7

23

41

2

7

28

750

1

20

39200

3

613

7

301 5910

0.3 0.2

6 50

3 166

co
U1

i
:1



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/lnd. Dry twig/Ind. Density Dry WtxDensity Dry twigxDensity Dry twig
OJ
-s
0

(Stem/lOm2) (g/10m2) (g/10m2)
~

(g/Stem) (g/Stem) Clipped Plots
III
III

(g/lOm2)
""C......

t1ean Var. r1ean Var. ......
0
n-

Species ~1ean Var. VI
rt"s:::
a.

l..<

Salix ~lchra 3.2 0.4 26 69 1420 7 17 22 1800

Sa1i x .9.1 auca 9.0 2.0 4 35 743 8 65 2 71

Sa 1i x 1ana ta 21.8 6.1 22 661 848000 190 70200 2 150

Betula p~pyrifera 4.8 1.3 2 10 -- 3 -- 8 809

co
C7l

~.~I ~] J 01 J I
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Table 25. Summaries of dry weights per individuals densities s and dry weight/area based on weight x

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

Dry Wt/Ind. Dry twig/Ind. Dry HtxDens ity Dry twigxDens ity
2 2(g/10m ) (g/10m )

Species

Salix pulchra

Salix alaxensis

(g/Stem)

3.5

29.2

(g/Stem)

0.5

11.2

Density
2(Stem/10m )

116

6

~1ean

406

175

Va r. Mean Var.

58

67

Dry twig

Clipped Plots

(g/10m2)

t~ean Va r.

217

OJ
-s
~
VI
CD

""0.........
a
c+

Vl
c+
C
0«

co
"-J



Table 26. Average current annual growth twig and leaf biomass in grams per 10 m2 for shrubs in 6 level

IV vegetation types. A 1 m2 circular plot was used.

Twig Leaf Twig Leaf Twig Leaf Twig Leaf TWig Leaf Twig Leaf

Level IV Vegetation Type a

Species

WB-WS WBS MS-B TW DB-W L~I

to
-s
a
::e:
11'I
CD

"......--'
a
c-t

VI
M
e
a.
l.<

Betula glandulosa 22 157 24 123 2 15 36 192

Betula papyrifera 5 14 8 12

Salix pu1chra 1 4 11 25 3 10 22 104 217 655

Salix glauca 2 3 2 8

Sal ix 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

a 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
CXl
co

J ~=J ..J :I .1 I ~J J .J _~_J



Browse Pilot Study

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.

Elapsed Time (seconds)

89

Vegetation Type Clip Move Total

Woodland Black-White Spruce 703 138 841

Woodland Black Spruce 649 92 741

Open Mixed Spruce-Paper Birch 59 54 113
p;;ViIl,

Open Tall Willow 504 137 641

i""'" Open Low Dwarf Birch-Willow 1,124 122 1,246

Open Low Willow 1,800 141 1,941



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.

OJ
-so
~
VI
CD

-0.....
--'
o
M-

U"l
M
e:

~

Level IV Vegetation Type a

WB-WS WBS ~1S-B TW DB-W LW

Species Twig Leaf Total b Twig Leaf Total Twig Leaf Total Twig Leaf Total Twig Leaf Tota1 Twig Leaf Total

Betula ~landulosa 22 117 133 17 94 112 4 43 48 33 92 110

~ j>gpyri fera 6 18 24 93 139 232

Salix pulchra 17 57 72 34 48 70 5 14 18 17 55 66 127 180 240

~ glauca 25 34 57 22 82 102

Sal ix lanata 9 ~ 5 20 49 69

Salix alaxensls 45 51 88

Alnus sinuata 16 102 119 30 55 88

Total all species incl. move time 182 99 168 150 104 324

a WB-WS = Woodland Black-White Spruce; WBS = Woodland Black Spruce; MS-B = Open Mixed Spruce-Paper Birch; TW = Open Tall Willow; OB-W =Open \D
0

LoW Dwarf Birch-Willow; L~ = Open Low Willow

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

"I J I J j
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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 1_m2 plots s and number of l_m2 and O.5-m2 plots/sites

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 a1. (1983).

o;J
-s
o
::e:
III
f1)

"............
o
rt

Vl
rt
I:
a.«

Level IV Vegetation Type

# Sites

Sampled

Time/Plota

(Seconds)

Plots/

Site

~1inutes/

Site

Sites/Vegetation

Type



(Table 29 continued.)

a Estimated time based on the percent twig weight of total twig plus leaf weight. Aminimum of

30 seconds/plot was used.

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

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

vegetation type.

d 0.5-m2 clipped plot size; 15 plots/site.

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

birch-willow vegetation type.

f Only 1 site sampled.

o::J
-s
o
~
(I)

-0...........
o
rl-
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rl
c:

~
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Browse Pilot Study

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.

93

....,

Level IV Vegetation Type %of Cost Allocati on
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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

2
~leans, standard errors, variances, and estimated sample sizes for l-m ,

4_m2, and lO-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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TA£iLE ,43. MEMIS, lHf.,IHll\IUI ERRORS, MID -VARIANCES rOR STEM COl/N,TS. (1112)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FQRjWbODl~ND BLACK~
~HITE SPRUCE TYPE. N 15 NUMBER or SAMPLING UNITS. THE-ESTIMATED SAMPLE

'-STzr--rnHA'T) I S THE NUliBER or SAMFllNlr UtIiTS-REOUIREu-nr SAI1PLE THE'-'
DENSITY WITHIN 20Z OF THE MEAN WITH BOX CONFIDENCE.

DNHAT2 [INElMS N=

.,~---------.-- ..' -.- -- _.__. '-'-----_._-----

WNHATWNWITHINNIMTNss_
x

---i .- -- ---- --- -- --- --- -- co. 2--- -0' --- ••---- --- --- ------ .. --

20)(N .0;:CATEGORY

BETULA GLANDULOSA 70. 13,6 3684.2 20 31 3834.44 lEI 33
SALIX PULCHFiA 1. 1.0 20.0 20 820 20.00 18 8.20
GAU x GLAUCfi 6; - -- .. - -- Jj .6 415.5 20 ::;63 425.00 113 :'i7l>
TOTAL ALL SPECIES 77. 1301 3423.9 ! 20 24 3513.89 ifl 25

980.00
20.00

245.00'
180:5.00
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1
1
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9
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TABLE A~ MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
DF SELF.: CTEDSHHlJII SPEC! ElJ'TNurvrDuALLY'" ANxr'·COffB I NEIl'" FOR

.SITEl4. N IS THE NUMBEI::: OF BAMPl. I NG UN tTB. THE EST H1ATED SM1PLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DE:Nf.-i I TY \.,11 nn N20%OF"THE--HE('Hr'~JTTH-BO/;CONFIDENCE.···· . ... .._... -.. --

rl
Ii..

CfHEGORY -- ( tr--:.:----.:nyy---.·----------X~--------~g_.:--- ---------.....-S---------··---·-·-------·----·-~_r----···------N HAT----· WIT HI N . 1,.J N ...----"\..1 NI·,

X

:0 ETUL (..\ GLt.l NIt ULns11Jj·~·-·--···----···---·-·--""B~r;--·--·----27 '~-":j"--""-"'757 ~r~-~~

TOTAL ALL SPECIES 88. 27.5 7573.3
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TrIB L. E AS: "'MEAfnr,'-ST ANrj"~IRTr-~r~FmT~S,-'-~llnrVAf(nIN"[~"E::S-FOf~STErr'c 0UNTS--CI.f12 r,-' -'.
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
5ITE 15; N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHtllr,·ts'--nU=.--F/Urmr::frm= -sAHFTl RG'''UNl nr HElnJ:rI~EI:t-"'O''SA"MPLE''THE''---'''--

DENSITY WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
___ N ~ ~ "~ • ~ ~ ~- • __ ~ • • ~ _

w CI~TEGf)f<Y

_'.u._' " .. • _, ._......__~•• __.r..~" ..............--..- '".,._..

(N :=: 10)
._.
x £;.•.

x
S',.

2' .'. "._.--

N UH(.H 1,r..IITHIN l~N v
--~ . ,._--,_ , .. - ~ .. ~_. _... _.. . -- -, .

_____ ~ M w _

____ 4 ~ ~ ~ _

d

.~

w

"
'-'

DETULA GI...I1:lNDULOSA . 173. ~~O. 0 9023.3
!H1LIX F'lILCHI\(.i 19. 1~~.7 1876.7
TnT I~IL. t~~L.i...· SPECIES--------.---~... ,.--'·--'T92-;·--~~-'··-32;--r-·-··-l0328~ 9
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TABLE A'. MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
DF SC[ten::ri--~jHRIJIf--SFr::GTES--INIfrVrnUr.![LYAND-COHnI NED 'r 0 R-- -- - .. --- ..-...-..--..-
SITE 18' N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
nENS·r TY---WIT Hnr-:ZUi.-OFTIH::f1EAN-14TTFf-·a-O-7.:-;--C ONF IIIEN CE··;-·· -- .... -.. -------. --.-._~-_ ..... '.---- -.-
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CI~ITEDnF\Y . (fr~:;;--rOT-·-·_·_·_-·..--- --·.... -x-- -'.""--"-"" -,.... ". .~-- ._-
;;)-

x
s

~~
... ····N- NH(.H

·\

WITHIN ~J N-WN

_ _~ ._w__· _.,~·.._' "_."_~. __. ~_~_ ._ '_.. __ __ ". ... ~ .. " _~,_w•. ~~,;r.__•_________~ •• ~_~. • •__ ~. •__ ~ .~ __ ~.__ • • ~~.~ " ~ •.~u_ ..__~~__

~ .

,
,

BETULA -GLf.llltTUCOSf.l
S(IL IX PULCHRA
TOTAL ALL SPECIES

47-;-----·-- -16-~'5--------':271 2 .'2
21. 13.4 1801.1
74. 19.6 3826.7
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WNHWITHIN lJN

'Hl
:lJ 8 -

3D

NHATN

10
10
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1")
<I..

C'd8_.
. - X·-
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x

63. 21.3 4556.7
i. If.- ---_. i,O. 2- _.- 1 o:~~,~. 2

.B2. 24.9 6217.8
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TABLEA7. MEANS, STANDARD ERRORS~ AND VARIANCES FOR STEM COUNTS (1M2)
OF SELEcTtn SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR

-'UTTF.--fl1. H_I S' THE -NUMBER'-Or'SMiPL. I NG' UN ITS. THE' EST I MATEf.t Sf-I t'lF'L E
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE •

Cr-,TEDor,,!

BETULA GLANDULOSA
SALIX PULCHRA
TOTAL ALL SPECIES

..~~H_M._M_~ .. ~~ ~"_M_.__ .M
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TABLE AR. 11EANS, STAlHiM[I ERRIlRS, AlHi VARIANCES FOR STEl1 COUNUL,(,1112.,L...."..,~,.....
OF SELECTH £aJriUII SPECIES INDIVHlUALLY' MlD COMBHIED FOR"'tfuOllrliNV'-I1LACI\"'"'
SPRUCE TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUNDER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
[IENSIT '( WITHI N 20X OF THEliEAW"WlTW" 80rCm~FIDEt~CE-;--"-._----" ",'

CATEGORV (N '" 40)'
:2

·····1(-·"----····-5::."·- . S - - ..".'- -"W-

X
-- NHAT WITHIN WN ". WNHAT--El~lS' W=-'1----11N"' ---IlI1F-m~

bEtUlA GLANDULOSA
SALIX PULCHRA
TOTAL ALL SPECIES

93;--------r'l;T-·· '''792£1'';1- ",.L 40 3S'" 5966 • 39 36 29- "._.. -31469 ;17 .."-
16. 5.5 USBd 40 185 un .50 36,0 183 1315.83

109. 14.9 8829.7 40 31 6986.67 36 25 30946.l>7

. 3" ---150--,
J 205 ...
3 107
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TABLE At MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
S I Tf.=.-1li. -If'''J S'- THE ""NUnBER--OF-Sr-j ~1 P[TNG-UNI TS.- "T HE'" ESTHfA TErr- 5 AMF'L t:.-- .'--_'__'_-'--'---" .
SIZE CNHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

_. __ .,. .. __, __~._ .' •.•.__M._ . _ .•.• ' ,_ .._~. __ .. ._, ••••~_.''''. __ •. ~.••.. __ . ~__ ._~_.'_. ._ -----,.. ...._ .•___ • .N M ._M ~ ~__ .~ __ " • _

'1
L. c

S ...' .._,---~ .....--~ . .,.. .-.......,...-....._. '.~ ~...._'> .-_....-cr-nEGmn (N:::: 10) X S_.... --.- .,.-.. -.----.--~~--_ -.._-- - - _··X· · _ _..__ ..
?'

N . NHAT WITHIN WN WNHAT

_ •. _d ".R__ • ._M .... ~-~--~---"~ .__• ~_. __ ~_. . ... • __ ._ •• • _

BETULA GLANDULOSA
TOTAL ALL SPECIES
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"i'(lBI...EA/O. HEM-IS, STANDAF.;D EF\fWHS, MW IJArnANCES For.; STD1 COUNTS <H12>
OF BELEClE[I -8Hr.:iH~-SPECI~!3 -nmrrn nUA[LY--MHi- emu'! I NED-For~ ---- -.. --- -.-
ISITE~17~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE-MEAN WITH80%-CONFIDENCE.
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.... •••• _ ••••_. ~_ •••• __ " •••• ,_ _ •• _ MOo __ .. __ __ __ ••_ _ _ ' " " - -" .-- _ •••• ~ - •••• _ •• _ .

J J I J ..1 ,_-,_,,1 I J

.......o
. ,.10<3



1 J 1 -1 l' 1 J I I ) - "I '1 '11
2

----.....-_..- ..~_._-- _. _..~---_._--_._.~_.

~.-. __._-_._---- .._--,... --~.-~- ---- ...----- ------- -----~----------~---- I

lAlIL£ /til. 11EMlS. STM~IiARlI Efif(ORS. ANIf VARIANCES TOR STEM-COUNTS' n H2) ,------ - --....-
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR'OPEN'MIXE~

SPRUCE-BIRCH TYPE. N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
SIll:: <NHAl) HI THE: NUMBER OF- SAMPLI NG-utH T!TREOUI RED TO SAMPL:E -HIE
DENSITY WITHIN 20~ OF THE MEAN WITH ao~ CONFIDENCE •

, ..-._-- _._ ...__.._---_ ..~---

-. ------ ----- .. ---- _ ----~ h __• --- -- __ e. -~ _ I

- .•. __ --.--. •.._. __ • •• ••••• •. _. ._. _. __ . .,·r· _. _

--.-._,'... ,- -_.---.--_._.__._.'_._---_._----_._- ..-. ---~. ..._~--_ .. -_....... '._...... __ ..
_ •••• __ ••• ·._ •• _. __ •••• __ MR __ •• ---.-._----------------7----------------
BETULA GLANDULOSA
TOTAL ALL SPECIES

~._------ --_._---- ~_.--------- .. __ ._- _._-."_...".." ... -._.- -,,_. -------------------------_. __._---._-------------

BNUAT[eN'1
_.

[eMS N;WN WNUAT

._._... _--_ .._--- .._------

I I

.- .--_.--,-- --------.-----.~~--- ..---- .. ----- -------~--i
18 820 5.00 1 820 'I
10 82'0 5.00 1 820 ~
.' - ~,-._.~.-----.------ ------ -1

i
,---~)

5.00
5.00

WITHIN

820
820

NUAlN

20
20

5.0
5.0
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X

0.5
0.5
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1 •

x
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TABLEA~ MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2) .
DF SELECTEI:i - SHRUIi·-S"F'r::.·(~lE:"g_TNIH\JrDUAT[Y ·'ANn-'ClJMF.fI NED FOr~ -""'- .....----.
SITE at N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENS ITYW ITHIN-20r.-'OFiHF.::-'-MEAN-'I..JTTH--aOX-CONFltIENCE;- .... .... .---- .. _- ..-

2•

•
UITEGDHY ( N "::: "·"9 r--' ......---..--- _·..·_-·x... --~ ... -. --"---5 ~::. .-- .. . !r

x
-N .. - NHAT WITIHN WN-- WNHI

. . .. -"_.- - ..- ....-_.... - ~. ... - -.. , - , .___M.M.~~M ~_._~ __ • d ~__••_". ~~ •••_~ -_._4"M . M ~_."_. ~ • __

5 t~l L I X Al. AXENS IS' --.. ·----·-·----·---·~_ ....·_.:-~----9 0.."------.."-3 0'. 0 ....:., ....... B100 • 0 .

ALNUS SINUATA 6. 2.9 77.B
TOTAL ALL SPECIES 96. 28.0 7077.8
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"i~~BI...E AIZ HEANS, STANDARD Eri:"HIRS, AND IJARIANCES FOR 8TEI'1 COUNTS (H12)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 9, N' IS-THE' NmiBEFCOF~SAf1PLI NG"UN ITS'.' 'THE ESTlf1ATED'SAt1PLE-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE •

~.
_~_~"__.._H. __.'"__._._M .. .. _.__ .__~_.H R~R ~ __ ·_.~ ".". •• • __ • __• __• H_H_. • ri ~_N_._._. .__N_. __H

C(.ITEGDHY

SALIX PULCHRA 38. B.8 856.4 11 25
SAL. I X (II {:l Xt: ~i H1S -~"-- ..-····-"-··-·-----··..··-·...-..·--·--r~) ~--~---. i; 2--,. " ~5·l;··7 ~3· ..··-'· .. -.- -..---1'1-· --------9U·..-·_-
T()TI~i1.• (.:11 1.. SPECIES 5·4. 12.5 172~::;.5 11 25
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TABLE AI~ MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
OF SELECTED SIHWII SF'ECIESIN[IlVnUALlY' ANtI COI-l[IINED FOR TALIf'- -

,WILLOW TYPE' N IS THE NUMDER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
[IENSITY WlTHW 20% Or:1'HEMEAN Wlnr130I.CONFIIiEIICE;·
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CAtEGORY IN '" ~~O)

2
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X
NHAT WITHIN WN' 'WNHAT ..-. BMSN=·--Z--·BW---·-Bmnn--

SALIX PULtHRA
SALIX ALAXENSIS
ALNUS SINUATA
TOTAL ALL SPECIES

. 21 ;------ ._.- '1,;'4" . 830;5
49. 16.1 5156.8
3. 1.4 40.8

73;' ---'14;7 4346 oJ.
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Tf.HlL.E AI$' nU:INS, BTANDARD EF~F\()F\S; AND VAfnANCEf:l FOR STEM COUNTS (H12)
OF SEl. f.: e TE:IY-SHI~Uf.i-S·F.-r:.CI E'9-TN [frlJln1r~i[l:Y---AHn--COMBT RE n---FUR----- --.----.-:,..--.,-..- ..----.-..-.. -- ..--.-- ...-------..... -- '--'.. -.. --.

·SITE 12~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMJER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
I:tEHS I TY 'l~I THTN-ZOX--nrrnE---l1EAN-liJTTH·-ElOX-CONFTDENCE-;--------.--...----- -.------.----
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TABLE AI' MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
OF !3[LECTED' SHI~LJ!f'SF·~elrS-·TNr:ilvIf.lUA[L.Y Milt 'COMIHNElI FOR
,SITE 13~ N IS THE NUMBER OF SAMPLING UNITS, THE ESTIMATED SAMPLE
SIZE <NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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TABLE All MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY ANDCOMDINED FOR
STTF41· ··N IS--THE-NUMBER--Or·SAMP[TNG1INITr:r~'· THE EST It-1ATED· SAMPLE'------·
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE.
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TABLE Ali MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2>
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
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SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE.

~.- _._- ,_ _---_.- ------ _-~ ~--.-

~..•~.-.- .. __ _--~ __.~.~-~----~.__._ _-~-",.__._..__ ----,_.__ ._ .. _. ,_ ~-,'--. -". -~.
• ~.• o>_ •__ • ~.. _ •••• _ ."~_".. • •• _ .• ••_

_ .•• ,.. _ ..... ,~,. ._- '_.". .11:

I_J

··r._~..... ~.. '> •. ,~. ~~••__._._._••,_._ .••

~ •. " ,..,..~ _ ",,_" .,,__ _. ._•. . __.__..__., -... '..--·_w __.__ .'_" ~'.~.; .. __. ~•.. ..;_ _. • _ .., _,.••_•.. ~ •...,._ , '~' .

2
C(.·ITEGDF~Y (N "" 1. 0 ) x "0_.

X

t~
:;) N NHAT ~nTHIN WN WN

BETULA GLANDULOSA 81. 19.7
f;)f1L. I >: Pl.JL.CHRli--·---·--·----·--·---:--··~----7T.·· ...- '-'2A.6· _.

TOTAL. ALL SPECIES 158. 30.0

J J '. _., ,_J

3B98.9
b045~6

B99;:5.6

, J

."0' ,._ ••. '._ ._.•_ ~._.••~.__~ " _.,

10
.. ~ c -' •• __ _. ':1. ()

10

,J

:::~ ~~':.i

42
:I. ~:;

.J
--6"'-

.1



1 1 1 ] -~J 1 1 -OJ

". _ 0. _•• " '_n_' _ . " __,,_ ..~ ••~ ._.

) 1 1

'\": '-1 f:' A/ 4 1"\'"AlIi"' ·~'t·1' 1. 1 ["'1""." !:"I'r"OI"(",o"-"A''~Ir' ··VAI·IAI'·... '~·tn F()F' Cl'I'-11 ('OllIITC (, II"!)'I IH·.i ... ~. " "\~.', ,)' b r-l ~ ..11-'1\\,1 ~~. '\'; 1\ ~'l , . I' I I'" \ ,,'~ C c. ~i ...( ,J :.' .• . 'j ~1 :.' ,._

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE &. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
nIlE (NH(.:\'r) I B nH::-- fmHF.n:Fr-tH~--~:rATir;:CnmTINI Tlr-RECHII REf! rrrSAMPLE .. THE----·--'·
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

_. __,,_., _. _. __",__,." '._ .__•....• __'__""'_'·__ ~'_.~_"'~_'_._'__'_~__-'_""""_W" ...~._._•••.'~ _

Ci'-lTE:GClr\:'( (N·::: lO)
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OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 7. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
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OF SELECTED BHr,lIB SPECIES INDIVIDUALLY MHI COMBINED FOR .,Of~ENi<uOWiUIJWAf'f

·BIRCH-WILLO~. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
5 I IE ( NHAn IS TIlE NUI1BER OF SAMPU NGUr'll TS--REQU I REDT 0- SAMPLE"" THE --
DENSITY WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE.
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I BETULA GLANDULOSA
SALIX PULCHRA
SALIX GLAUCA
SALIX LANATA
TDTAL ALL SPECIES
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68. 9.4 5248.5 59 47 4834.95 53 44 9632.27 5 86
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! OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
I ·SITE 3~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
I '

SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
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TABLE A~3 MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (1M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR-OPEN LOW WILLOW
TYPE. N IS THE NUMBER OF SAMPLING-UNITS~--THEESTIMATED SAMPLE-~-

SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REOUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH aoz CONFIDENCE.
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CATEGOf,Y <N C~ 12) x S_
..._~-- .. oX
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N NHAT WITHIN WN WNHAT BtlS N:::: 1 {IN I1NHAT

SALIX PULCHRA
SALIX ALAXENSIS· .
TOTAL ALL SPECIES

186. 50.6 30772.0 12 37 :30771.97 11 37
. 4 •..-. ---0._'1 • 2 ·208.3 12 492 208.3:3 11 492
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TABLE AZ¥ MEANS, STAffDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2)
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SITE 10. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE <NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE.
DENSITY WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE •
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Tf.IBl.E JJt~ tiEriNS, BTMHlAF(It EF~fWRS, AND ~)ARIANCES FOR STEt1 COUNHI (4t12)
OF SELECTED· BHRlJBSPECIESINDIVIIH.JM.LY MID CDt1HINED FOr-:.:
SITE 11. N IS THE NUMBER OF SAMPLING UNITS. THE ESTItiATED SAMPl.E
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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l_TiHILE AZ' MEANS. SH,NDARlt ERrwr~s. AND VARIANCES FOR STEM COUtHS·,(4M2) ,",
,or SELECTEli SHRUB SPECIES INlHVI[IUALLY ANI.) COMBINE[t fORlwOODLAtHt BLACK"'"
WHITE SPRUCE TYPE. N IS NUMDER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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DENSITY WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
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CATEGORY 04 '" 20) x 5_ s
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N NHAT WITHIN loiN WNHAT liM5 N; 2 liN BNHAT
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TABLE A21 MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
HITEI.4~·· N-TS·-n·IE··NlItiBER OF-SAllf'LING 'UNrTS~" -THE ESTIMr,TEDSANPL.E
SIZE (NHAT) 19 THE NUMBER OF·SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TABLE AZg MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2>
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR

SITE 15. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
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TABLEAZ9 MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2)
DF SELEe TE[I' SHRLJ II SF' ECIE S- r NDI VI DUA LI...Y-A ND- COli [I I NEIl FOR '
SITE 18. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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T?lIH..E AjO t1EANB, 8TM.I[If.1F~n ERFWf.;B, AND VARHINCES FOR STEt1 COUNTS (4H;'~)

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 19. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
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TABLEA.3 I MEANS,' STAtHiArmERRORS,--AND--VARTANCES"-FUWSTEt1-COUNT!h~(4M2);';,,:.,. ,,~ .. : --' .._, -~- .
)JF.SEkE:€TED SHIWII SPECIES IN[IIVI DUALLY AND COMDINED FOR !~09~LA~[i :EiLACK]
SPRUCE TYP~. N IS THE NUMBER OF SAMPLING. UNITS. THE ESTIMATED SAMPLE
SIZE (NH(lT) IS TilE NUMIIER OF SAllF'UNG'UNITSREQUIRED' TO' SAMPLE' THE'
DENSITY WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE.
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SITE 16. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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TABLEA33 MEANSr STANDARD'ERRORSy AND VARIANCES FOR STEM COUNTS (4M2)
DF . BELF~Cn::n·BHI:;:l.W ·rrPEC Ir::rr··InnrV I DlJi;-LI...Y /~dH}TONB I NEIl F OF;;···· ..... - ...-.-.. -.-.
SITE 17. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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TABLE AJ1 MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS C4M2)
OF SELECTED SHRUB SF'ECIES INrtIVHiUAllY lUlU COMBlNErr- FOR'-UPEN MIXED-' .--- ..... , 
SPRUCE-BIRCH TYPE. N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
SIZE <NIlAT) 18 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 207. OF TIlE MEAlr-WITW·80i.'·CONFIJ)ENCE,-----------------·-----
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TABLE AJ5 MEANS, STANDARD ERROgS, AND VARIANCES FOR STEM COUNTS (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE B~·····N-~IS--THE--NlHlIlER-OF':'-SAMPTTNuLJNITS-;---THEESTTMATEIr'SAMPLc-··_---'· " ....--.. '
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE.
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\: TABl.E: AJ." MEANS, STANIIARD EI~RORSf AND VAIUANCES FOR STEM COUNTS (4M2)

,. 0 F" 'fJ tCEe'l' Ef.i···-Si:~ rdTil 9ft e ~rES i N[iTOI[l07-{[1''-''t-JlUi"l~'OfHj nH::-rf-rOR-~'-' --_.
SITE 9. N IS THE NUMBER OF SAMPLING UNI~S. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TABL·t AJ7 IIEMJ S, 51 AN DARD ERRORS, AND VAR lANCE S FOR STEl'l COUNT B (41'1~!)

OF SELECTED SHRUB SPECIES INDIVIDUAllY AND COMBINED FOR TAll
WILLOW TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE INHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE.

CATEGOF:Y IN = 20) x s..:
X

s
2

N IlIiAT WITHIN ~IN WIHlATlms N","2 _. liN . BNHAT--",

BETULA PAPYRIFERA ., 1.0' 22.0· 20 401 21.4f.. 18 391.'.. .
st,LIX PULCHR(, 12. 3. ·4 232.4 20 71 11:3.92 HI 35
Sr,LIX (ILAXENSIS 40. 6.6 877.8 20 23 749.48 HI 19
ALNUS SINUATr, 7. 2.6 130.3 20 118 10'1.]9 18 99
TOTAL ALL SPECIES 60. 7.5 1121.6 20 13 1112.85 :L8 13

31..25
2:56S.3:L
3187.81

500;00
1280.00

. 1

1
1
1
1

569
717

81
4::;0 - -

15 _

V>\_

~



I' .
I,r
, "
t ,.
I H

r I'

f
,
I
I"
if'
\ rp

t ;,

!

• " ._------~._-.....~_.-..-" ........... -+•••_-~ • __•__•__._--_._••_ ••_-_._~_.-.-,-_._._-••__.~_.,--._-'-'--'-'--'--"---'._-~-----.. -~ •• - ~---_._--~~~---_._.__.•__.~-_••- --_. _ •• -••••• -~"-'- -- •

~,_. __ •• _.~-_... • • • • """- .,_•••~__..__• ___'_._.__4 ._, ~ .~ • _________._._.....__...... ....;~__• ........ ._.__._~ ._•• _._.__ .~,•• •.• _ •. r.~._......._.~ ..~ . •. __._~

TABLE Ajg t'1EANS, STANDARD Ef-i:I~ORS,AND VARIANCES Fm:: STEM COUNTS (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
B:t TI~ '1'~~ .--·Il-Tll· THE'-1mH"Bl::T{-OF····rrAHPCrtifG-U NTTS-;-----n-lE" EST! t-fA TErr~sAMPLE-:----------·~--..·~--·
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE..-_... -_..__.... ............... ..,_,_.._~_r . .... . .__.. . "---. ~ . ..__ " '.__. ... ~_._. o--_ ...._~ • ___ ~~~ • • __ • ~ ._ •••• __._••• w .w ~ .

_. __,__ , ·_~_~·4 "--"". __ ,,_. •.•... _. .• '..• _.~.

CtITEDClF~Y (N:::: 10) x
"1...

.5_ S
.._- - _ ·..X--.- --.--. ---- --- -.. N NHAT WITHIN Wt'l WNHf

I" BETUl(., ('ll.,AtmUUlSA 52. 13.9 19:1.8.3 10 30
I ~ B(.1 L I X PUL CHi~ Pl------ --7'. 1-;-7--·-·-3..0";:5·-------..·------""1\)------·-2-[1--------.--- .-.. -.----..---~-_ ..----

I; , BtlLIX GUllJC~1 4. 2.,2 47.5 10 122
(~~~..__.... ~~IL} X ~~ .r-I N.AT~ __ ,... . 15 • 7 • :7 59 0 •3 10 100
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TADLE A31 ME:f~NS, STANDARD ERRORS, AND VARIANCES FOH STEH COUNTS (4i-12)
OF SELECTED SHROB SPECIEBINITIVIDUALLY AND COMBINED FOR
SITE 13. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENB 1TY WrTf,1 rN·20~~-OF'-THE-lfEt}N WIT H'· 130% -CONF I DENCE ; ..._-.

.--.-~ ..~_.- .-. - .'------ - ._ .... ~._ .. _.. --~ .-. - _...._.. .- --··~-·~·_----·---7·'-......~ -. ~~.~- .-,
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[Ii TEGCif;;Y . (N :::: ..···1'0) ._- ..._.......... . - X· ..-.-._ ..
S._

X

r"
;;)

~l

Jl••

N NHriT WITHIN WNWNHAT

BETULA GLANDULOSA
BETULA PAPYRIFERA
SALIX PULCHRA
SALIX GlAUC4
TOTAL ALL SPECIES

. "

·-'-·..----·--:!8~-·····-·-- .. --r2 ;9--:-- ... 1653'.4 ..._.
2. 1.5 . 22.5
6. 2.0 41.9
4; ··4.0' 158.4

50. 14.1 1978.9
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Tti BI...E A¥.O 1·1EAN!), .. t~fATHiAIUI·r::Rr.;a~t:r,-··Afm--lJ ARTANCE: s ··r-m~ ··ST El'1- COllNTrr· r 4M2}····· .
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 4. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NH "I T) -1 S··-T HE---NIJMBERlJr-SAMF'CrNG-U frI TS-·REll IJ I f.; E[I TO·S AMP I':E-THE-.·--~-- --..
DENSITY WITHIN 20% OF THE MEAN WIT.l 80% CONFIDENCE.

cr-ITE(JOF~Y (N;;;: 11> x s_
X

2
t';;> N NHAT WITHIN WN WNH.

____ '.,._._ , ~ . M . .~ _, , " ,__._.__ _. _" ~ __._M._ _..• _ __ .. '_., _.•... ...• __,., , __ 'v ' •• ••• __._ ••__•• _ _ ._ •••• •__• __ ".,_ • • __••_______ N ~_~ ~~~~_~ ~_~ w __ ••" M~ __ .~ ._ •• "_~ ~_~ R "_~_~_~~~~M~_~~ __ ~ ~

BETULA GLANDULOBA 53. 8.4 779.3 11 12
SALIX PULCHRA 45. 11.0 1340.6 11 28
!:l (~L. I X LA~~It.1 Tti··-·---···-·------·-·--··-··~-~~---·--6-·_;_---~····-····-3·;-3--·····---r23·;0 ······················----···Tr·----····---r2s········-. _ - -.---..--- ..-- - -

TOTAL ALI... SPECIES 104. 11.7 1503.0 11 6
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TABLE A'll I1EANS;" STANtltlf~ti-"ERfd)Rfr;'-'-ANII vAFnANeES For~ l:lTEH c()LJNn~ (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 5. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SI lE . (NHATr·TS·-THE""'""NUMBER-·OF---S-Al1FTINGlJNITSREQU I REIIT O·-S·AMPt.:E'--THI:.:----~--··-·-,···---··--·-,·-··,-.. ···- ..,
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

•• <_ _ __ 0 __•• _~ •• _ ......4 .......~._.~.w._.,...:...- .........._ ......._.__. ......._._~_, ._._._~~_. ~__ _~. ..~ ..._.~_ ........ _._._._..,"._ ,", ,. .". __ .'. ... :....._...._. .__•• . ~__ ~ ..__.~ ~, . __
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IJITHIN WN

Sl
~) (, .

NHAT

'''4:1.0
9

" ,.. .' . - ---- ~- --._ ..-_ -.-.- - .., ,- -. , '1

•
1" I CATEGDF\'i <N:: 10) X s_ SoL, N

I"j,tl X
•. f .',-- -. - - ~..-...-.. - -- -. ~....---:..: ::~ :.--:.:::-::'::-.:':::'::=-:-=::::::: .:-:..:-:..--:':-:::'':;-.-:- ::-.::=-=-::-..-=-:::.--.:.-.::..-••.-•• - •• - _.•• - ••...••••.•• - - •. - _. - •• -.••.• - .- - •••. - .- -

It I:: i r~ ET~LA .GL ~~ tHt Ul.. 0 SA ~~ • ~ 1 • 6 1 3 4 ~ • 0 1 0
ul SALIX ~ULLHRA ~~. 20.1 402~.6 10

~;f.H.. I X GL AU crt ....---.... -----.- f'~·--~-_·_··_,· 0-.5-----· ..... 2.5--- . TO

TOTAL ALL SPECIES 135. 19.5 3820.1 10It :"j
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T(,IlLE AlI1. MEtlNS ;··STANDARrr-ERROF{S", AND·VARI ANCES- FOr.: STEf1··COUNTS ._.( 4M2) .. _
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 6. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
f:) l: ZE (NI·IAn -r S·THE-NUMBER....-UFSAl1PI.:TNG-··UNITS·· REQUIRED·TO--SAtiPt"E--ntE-,----·-··---:-·-·······----
DENSITY WITHIN 20% OF THE MEAN WITH OOXCONFIDENCE.

M"_M " N ._. • ~H~ • __~~ •• __•• ~~ __._~~ ~. • .~4 ~_. ·_·_ _ .-----------

_.. ~···~.P--.--- ,_._..._._._.~ ..__~ _.,". _----.....,......~_.~ ~_ ..~....__ ~ ~ ... - _.. .. .__ ._. _.._._ .. ~. __~ __.. ,__..~~_._ ..._~__._ - ..-.-_._- ._..._._... ,._.. , . .__________~ •• ~ M • ~ ~~ __ ." __ • ._ ------

BETULA GLANDULOSA
SALIX PULCHRA

··'T 0TAL' t~L ["SF' ECl ES--"-·_···- -----

00. 15.8 2509.0 10 16
25. 7.2 519.4 10 35

TOS-;·-----r6-;-'6-·-· '-'-27 59;'0 ··---··--·--··----ro-··--·--·--·---····-l-1-- -.'.
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T(lIH. E AL/3 tH::ANS, ~lT ANDArUI EF:R()r~S, AN II lJAR 1 ANCE~; F OF, STEl-t CDUNTS (4t12)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 7, N IS THE NUMBER OF SA"PLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY t~lTHIN··20%-OF~THt.-"HEANWITH 801. ClJNFIDENCE.

.\

""'--,._~._,_.~ .-,,~",._---~---

C(ITEGDHY . (N "" -"TO) -~"'-'-"'_.-,'- '" X· ,- .. --.,. ... _-
0_

x
s

'-j
.,'..

"N- 'NHAT .... WITHIN WN . ,- WNHA

BETULA GLANDULOSA-~
.---,. . .-......----.. - 34.-- "S • 5 725.3 1 0 . 2b

SI~L.IX PULCHI~:A 18. 8.:1. 66~.~.2 10 84
!;{~L I X GL.AUCA 6. 2.6 llS.l 10 f! ::;;
:::1(.iLIX Ll~N(.1T(.:1

-,- . ~ ---- -~.---. -."' . ·t15. -·-·-·····14 • 9' .. 2231..7 10 47
TOTAL ALL SPECIES 102. 12.4. 1535.3 10 7
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TABLE A'll( MEANS. STANDARD ERRORS. AIHi VARIANCES FOR STEM COUNTS 14M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY-AND COMBINED FOR OPEN LOW DWARF
BIRCH-WILLOW. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE INHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY IH TH I N 20Y. OF THE-MEflW lHTW BOY. - CONFIDENCE; --------------------

"

"

::\1-
"

:: 1

11

-'"

i- _:2j; ;-- CATEGORY IN '" 61) -- ---------){------"'-S~----'---S----'---'---------R----- -NHAr---'-WITHIN-'WN--WNHAr-BMSrI=--ll"IJN~lmA""---

(\ __ ~ ~__~ ~__ M~ ~M _.~ R .. _~ __ __ _ h __~~ ~.. __ _~ _~ __ R" _ .. R." __~ _~. ~~ ~ ~~ <>_ ..~ ~ __ ..~_

• r--'---IH::TULA- GLAlHtllLOSA " ---- --'-----5'li. -S; '3 -~--1683; 3--'" - 61'--"'23 --1474; 67 ... , 55-----Z0'---------:397S';7-o---::;---Sr---
BETULA F'?lF'YRIFEI\A O. 0.2 3.7 61 2499 :5.613 5:~ 2495 3.76::; 2549
SALIX F'ULCHRA 26. 4.7 1355.3 61 81 1107.66 55 bb 4079.80::; 243

l SALIX GLAUCA 2. 0.9 47,0 61 341 45.25 55 329 65.82::; 478
SALIX LANATA .. _ _.. ~~ ....2:.4__...!:...97.9 61 241 4a4-,,~:__~16~____ :J049.67 5 1052

~~-----~~._---<-~ -~~-----~-.,¥ - ---- ---_.~ ,., -.. -,..,--- -~-,... _._----~---.~--~~---------~_.

2299.66 ------------TOTAL tlLl_ SF'ECIE5 96. 6.8 280'7.7 61 13
";-:-,---' -- _...- -- ,.. ,. - _.- :..-:;.:: ::'_:':'-:::: _:' :.--=-:.:: -. -. ,. ,..•.-_:'_:-::-::'::-=:::'.-::: ::.~-- - - - - - - - - - --::;:;;-.: :_-::-==-=:::-:::'::::_:=-:::.:::-=-::-::--.:=:: ::':':-'._' --- ---_.. ---

i,
)

55 11 0;395.97 5 38
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T (.1 ElL E A,/5'ME: f.l·NS,· --0 'fA Ntl·AFHI·-E~Rrmf.Hr;-ANti--IJM~niNCE9" FOf\'lH EMeoLINT s-r4"t-'IZJ-------··..-------"-
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 3. N IS THE NUMBER OF SAMPLING UNITS.' THE ESTIMATED SAMPLE
SI:l.E (NIMl)"fg-THr:.r-m.HHiER-nr---l3Alfpcum--UN :rrS-'REGU IRED'TO" SAJ1F'LE-THE'-~----'----'-"

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

---,._.........--_._._-:-.'. -------~._.-.-.-' .. -.•*--_...._-'--_ ..........-.- -~-2 ---- ...,._~~_., ... -.-.
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ii ;,:,
CATEGDfn (N :::: 9) x C'

0-

x
C'l:) N NHf'lT ~JITHIN WN ~JUHA

..t 1 ..__ __.. _ _ ..oo __ _ __ _ _ _ .::.-~-=;::-::::.-.::---::-::.-::::-:.::-'=: ..-';·;:.:;:-~-':: ..oo ':~-':':':':-;;'';;-::' ~~ ':';-';::;' ;;.;,;, .~-.::-:.-;-.:,;, _.;:._:::._:~_:;:;;_;.;.;-;:.;,.:.;.:..M~..:..-;; -... .;;,. -;:.,-;;-:.:,""- _._, ._-,,-_.~--".._.,.~ ., _..__._.~.-~. __ .--'.~--_.
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SALIX PULCHRA 116. 31.0 8653.3
SALIX ALAXENSIS 6. 4.5 179.9

--T 0 TAl. ALL SPEC I ES----·---------·-·---·--"--·--r23~--·-----·3 O--;A-:~-·----·83 2'4-~·r-
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• ,- --- - - TYPE. N I S THE NUM EcER OF - SAl1f'U I4G-UNrTl:r,----THt-- E:':SHHATE:rI'-BAHPL"""E------------ ----- -----.----:l SIZE CNHATI IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

f---~:;::::~~~~~-;:~:~~-;~:-~~CT~~=~~"--~~~~c~g~~~~:-~~~:;~~='CO'-'==7='""~~:::~- ... ~T~H~: -:--::-IA-T-'
l._._-==:-~:=_~:~~:::: ~:..--. -- -- -:-. -- -" -: -:.::::'::" -_.. _.-.- -- -------:- --~_--=:..=..:.:::" ..:=:.=::_:_=::-_~:_.:_-_._:".:::_==_=_:::::~:=.~_::_:::=~:.: ._. . . .__

1SALIX PULCHRA
..-:r-- --8M r:CAl:AXEf~8I~;

. TOTAL ALL SPECIES

116. 31.0 8653.3 9 27 8653.30
-..-. --6;------·- 4;~Y- -----179~g·- ----- -----9 - - -- -----181----- 179 .ll6

123. 30. " 8324.1 9 23 8324.13
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TABLE A~7 MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY ANQ COMBINED FOR
SI TEl 0;--- trrS--T HE-NlJfH-iEf\--U~-SAllPLING-Ul'l I TS- ;----THE"--r:::ST I HlHEU--S-At1P[ E--------------··-·----·---
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE •

•• • ,. __• • __ .. _ ••._'_._._..'~_ ._.,_..... • ••...-' , H~_ .~ ••_.__"_.,_.•__.__. •• _~ ._"._. __ 0_., ~". _,_. ' ..•. '" •• "•••.• _. ~ .• __ ._ .__ ~ __ •• ,._.". .. '._"' •.••~_._,_ ' .•~ftM~__ H ••_. R •• • ." • ." •• • __ •••__ •• __ ._. •••• • _

.- •. _, ,._ •• ~ •• _"_"'c __•.• .~_. • ' ••.••__ • ._._ ...._ •.~ .• _ .. ~_••__., ••••• _ ••c._ .• _ .. ~ _ ,, __••• _ ,...,.. _ _ _ _ .' " •• _. ••
H""•• •• N~ d_M._~M__M __ •• _~ • ~ ~ h ~ __ ~_. _

BETULA GLANDULOSA 78. 13.5 1819.8 10 13
Gtil.. I X F' ULCHr~ A -- -. ----·------------:----S-~--·--·----3;-1·------- - -.- 95'; 0-._--.-- -- --~-----l·O-----·-------- -- -- :I. -is 3 .. -
SALIX GLAUCA 2. 1.6' 24.9 10 255
TOTAL ALL SPECIES 84. 15.1 2272.9 10 14
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TABLE A~f MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
bITE 11 .·-·N···TS~TH'E·-NUHBETCDF-'8I~HPL-IffO-UNrTS .-- -THE EST I l,rATED"'SA~1PLE .. ------ ..-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UH1TS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TABLE AL/9 I1EAIW, STf.llmARII ERRORS, MID VARIANCES FOf( STEM COUIH5 (101121
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR:WODDLAND BLACK-.:
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DENSITY WITHIN 20% OF THE HEAN WITH BOX CONFIDENCE.
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TABLE A5'O ~1EANS, STANDARD ERI~[)RS, AND \JARIANCEt:; FOR STEM COUNTS (10M;~)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AN~ COMBINED FOR
EnTE :1.4.' NTSTHE~NUHBER~·OF 'SM1F'LING UNITS~ THE EBTIl1ATED SAMPU:
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TMH.. £ ASI MEANS, ·5TAlWARn·-ERROR5,-·i~NDl)ARIANCEnFOr';STEi'1 COUNTS·TI0t12) ..
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 15.N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
~HZE: (NH{.Hy·tS THE·NUt-mER-OF 5M·1PLINGUNITSFd::CHlIHED TO S(.IMPL.E THE
DENSITY WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE.
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SITE 19. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHATI IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE T~~E
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TABLE Ai'! MEANS, STANrlARD ERRORS ,AN[I-VARIANCEs-FOR"STEM'COUliJ.S~,' ( 10112)'" ,
DF SELECTED SHfWII SPECIES INDIVHiUALL Y AND COMBINED FOR/WOO[lLAN[I [ILACK'!

!SPRUCE TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE EbtIMATED SAMPLE
J..SIZE-'(NH,~,T) IS THE NU~1[IEf,'OF-SAI1PLING--IJNITS--RE[lUIRED TO SAtlPLE THE

DENSITY WITHIN 20X OF THE MEAN WITH BOX CONFIDENCE.
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17 21,n.78 ;56 10 19926.57
-- -._-~-.-- - -~.

NsS,_
X

x(N"' 40)

- -_. .. _.,--- .._. ,-" ~- .-.- -"-" .-_.<--~,-~.--- .--. ~ --~. ........-_______ _. . . . . . . .__. __ .. _._ .. _M._ .. N ._ _

CATEGOR'(

BETULA GLAHDULOSA 7~'j 0 B.6 2954.9 40
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TriBLE A~5 MEANS, STANnAr~I! ERRor~s, ANI! VARIANCES FOR STEM COUNTS (10M2)
Cl F ····5 r::: LEe TElr-"SHRUT·c-sPEel EblTffiTVTIi IT"ATJ.:V--f.!Nn'-caMFI NErr-F'O·R-'-------~·
SITE 16. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE'
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20r. OF THE MEAN WITH 80% CONFIDENCE.
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OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 17. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE .
BI ZE (NHAT )--1 S---THE---NUMIIER~-OF---SA~1F'CING---UN rTS -REQU 1RED--T O--S('"l'1PCE- THE-------------- ------ ----
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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~. ,;-c-'"-"'tABLE :A~7 litMls',"stMfriMnl "E:lmijiHf;-'UHI-IjMlARtEg---rfHrSTEM-.COUt-fl~r-'n-OR2)'-.- .. -_.- -..~----_ ...
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN MIXED
SPRUCE-BIRCH TYPE. N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20Z OF THE MEAN WITH BOZ CONFIDENCE.
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BETULA GLANDULOSA
BETULA PAPYRIFERA
SALIX PULCHRA
ALNUS SINUATA
TOTAL ALL SPECIES
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TABLE A$K MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (10M2)
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SITE 8. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE CNHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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OF SELECTED SHRUB SPECIES INDIVIDUALLY AND CO~BINED FOR
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SIZE CNHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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TOTAL ALL SPECIES



·",_N __ •.•,.'M.R.R ~_'~N ••,_N __ " __ ~ •• • __ • ._~~ ••~ • •• _. __ -._~__ ". _
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SITE 13. N 15 THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
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,.,
,;..

C(ITEG()F~Y (N·:;; :LO)···_--· .. - .- K--"--- ····e-·---
~ .-

X

,... .
;:) . --··N--····- NH(.iT-- IH n·1 I N WN- -WNHA

II ETUL(ol GLAN DLJ LOS A-.. '. . .
f:)(:,LIX PULCHRf'
tlM.IX GL.t-lIJC(.i
TOTAL AL.L SPECIES

-- ---- -.--.----- ~"1 •.

4.
3.

-_. .---.- '49.

-----11..6
1. .9
1.4

12.1

1356.9
:57 • ~5

20.1
:1.465.8

10
10
10
10

3:5
87
86
26

,.R.M•• _M_.• ._ •• •• Mh "h~ • .~ ~ __._. •••_._"~~_~~__ "~_ •• w • __._._N ~~~__ ft w__~ _

-_._. _. ~- " ..~. -..._._ ......._.

.........
€'..

-C)

.1 ) I J ~J . '. .J .. J J



J 1 -. 1 ._ ..)
~"'-"'l 1 ) 1 J ] J J 1 J J }

•
....._---_ .._._---_._--_._-------------- .. _._-_.__..__.--_._--•

M M.R__M .~ "~ M __ .~_~P ._~ RR M • • R ~ • _

~ .._.. - .. ,.- _....-,_._~-_ .....
..),~

_... _. ~._. . ._P__ d._~ . ~. . .. .~ ..-------------

_____., ._. ~~._. .. _*~ ~_--- .. ~----.----~ .._.. ~ .__. 4_.. _R ~ - . ~_M _

nET UL (.) .GL I\N [ilJcngfi- --·~--------·------s:[-.~ -._._- ·o·;::r-------3 fJ4;-9_.. -.--~-- -,-----ro----------· -----,--.. 7-··-·-------- ..
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SIZE (NHAT) IS THE NUMBER or SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE HE AN WITH 80% CONFIDENCE.
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TABLE A" MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY ANn COMBINED FOR
SITE 7. IrrSTHE--NUMllER OrSAt-1PLING UNITS • THE [STUlt-ITED· S?I1'IF'LC-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TABLE A'7 MEANS, STANDARD ERRORS. AND VARIANCES FOR STEM COUNTS <10M2J
UF 5ELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW DWARF
[{IRCH-·WILLOW. N 18 THf: tlUtmEf~-Or: SAMF-UNG-mHTS .-'~THE ESTIMATEriGAt1F'lE
SIZE <NHATJ 15 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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TABLE A" MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
f.;ITF 3. N IS THE-NlH1BEF:'OF' SAr-1F'I...ItfG UNITS • THE FSTII1ATED SM1PU::
SIZE (NHATJ IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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IABlE A~' MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS <10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW WILLOW
IYPE, N IS THE NUMBER OF SAMPLING UNrTS. THE ESTIMATED"SAMPLE
SIZE (NHAIl IS THF NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DENSITY WITHIN 201 OF THE MEAN WITH aox CONFIDENCE.
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---_ ...-._-----_._----------.._"---.--------_ ...--_ .. -.---- .. -._---_ .. _-------_._-_ .. _._~--_ ..---_._.__ .-_.----_... -._.---"...
SALIX PULCHRA
TOTAL ALL SPECIES

94.
94,

15.3
15.3

2104.4
2104.4

9
9

10 2104.36
1021.04,;56

B
o

10
10

0.00
0.00

o·
o

1
1 '-"._~

.. __ .__ .M.·_ ..._M••••• _._ •• ._ •• •• •• ·~. - •••• --- •••••-.- •••---.---,---.--••------------ •• --.-- •• -.-- •• -- •• -----
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Browse Pilot Study

APPENDIX B

TH1E TO ESTH1ATE DENSITY

2 2 2Means, standard errors, and variances for l-m , 4-m , and lO-m plot size

.- density time estimates. Time to count stems of each shrub species and move

between plots is presented by site. Sites are grouped into level IV

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

,~
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TABLE g, MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 10~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE'---_. .

SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITri REQUIRED TO ~AMPL~ THE
TI ME Wf'tH tW--<~rOX-tltTHE"-·ln~·AlrlJrTfr-Er07.-·COtlr-II1£NCE; .------.------ ......_.-.... - -'._-"'-"-"-'_."-'" .

"I- ,
CATEGORY ----TN-=------l-(j")--------·,-.--x----·--·----5::--··~_·--··S~~~··_-_·--'-------w-.,...~..-·-""NHAr--- .. -lJ IT H1N"~lJN----W NHAT

X

•.•.•.• -.-----__• __• __ . ._' ••••••••• _._ ••_·__.~._~._...'_.__ .~ ••. 4 _ •• _ ••_. • ••• _ ••. _ ~._.- .. __ •• - _ ••••-."

---~--------------------------------------------------------------------~-------I

BETULA GLANDULoSA-TsEC f--"
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC )"----- ---.-..--.
SALIX. LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

22.- .. --··.. 3.2 104.2
1. 0.2 0.3
8. ,2.4 58.7

--2 ;... -- -- ---------1.1 .;-;-- .... ,_. -12 ~-2

2. 0.4 1.3
1. 0.2 0.5
1. 0.2 0.2

57. 12.6 1596.9
94. 13.0 1691.2

-.'" ..-- ..····-·'-·---10·· ..···----· ----- ... 9 .

10 11
10 35

-~-.._---1'0--·---- ---"---"1'0 4- -
10 20
10 82'
10 ,.. 20
10 20
10

........
S'
-..t>
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TABLE 8~ MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 11.. N 1g--lHE-·-NUMIiE~-OF'·SAMF'L I NG-UN ITS. THE EST I MATE [I BAMPL E- .
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE.

,t.•

CATEGORY (N = 10) x S_
X

2
S N NHAT WITHIN loiN WNHI

_ •• ~._. M~ R_ •• __ ~ _

BETULA GLANDULOSA (SEC) 13. 3.5 125.6 10 33
BETULA PAPYRIFE~A (SEC)

, ..~- _.. -.. , ...._- ..
1 • 0.2 0.2 10 20

SALIX PULCHRA (SEC) 2. 0.7 5.0 10 47
SALIX GLAUCA (SEC) ") , 1 •3. 18.2 10 187....
SALIX LANATA (stC) "-,, -.' ,------.-. '-'--'-'--'1'~-' ,,'.-.'- .. ,- -.,. 0.2 ,. ',- 0.3

.. ._. 10 --.. ---. "'46
SALIX ALAXENSIS (SEC) 1. • 0.4 1.4 10 73
ALNUS SINUATA <SEC) 1 • 0.2 0.3 10 46
MOVE TIME BETWEEN PLOTS <SEC)- i43. 74.9 5'6164.5 10 114

,TOTAL TIME PER PLOT W MOVE 162. 73.3 53781.3 10

,t J I .1 ~ J J -) ; J J ,,~ 1

...........

CJ
1
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'of~
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WNHAT--yfMS-N=--2'-DN---nNHAT • ,,'C

';:it"{;,R~:
18' 16----··----46·(J.'BO~ 63'
18 15 0.80 1 41
18 48 198.45 1295

:: --l~i ~:~g; 24r ~r
18 81 0.80 1 67V
18---30 <r;2U-l 2:3--,..
18"119 36295.20 1 149
18 22916.45 1

-..---..-.-_ ...__..• ---.....",..

- 19' '114.89
16 0.28
61 31.85

134------ 15.20
39 0.81
81 0.97
29' 0.26

121 28880.70
27736.25

---_ .. -- _..-~'--.

2
S·-·----------- N~-- -NHAT -_. WITHIN' WN

17.-------- :2.6 133.1 - 20
1. 0.1 0.3 20
5. 1.4 40.6 20

-. 2~-·-----();-9 ._-- ------14 ; 4 -. ----- _.-- 20 -

I • 0.2 1.1 20
1. 0.2 1.0 20
1;------- 0.1--------- 0.3 --- '--20

100. 38.3 29270.9 20
128. 37.1 27482.6 20

..••.... _.- ...~~-_........

-. --)(------·5..::-
X

(N = 20)

TABLE 53 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTEII SHRUB SF'ECI ES i NlHfJIIIUALLy"-ANt)'-COMtitNED -FOR·wOObtAND-t1I.:·ACK~

WHITE SPRUCE-TYPE. N IS NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20" OF THE MEAN WITIlBOX·-CONFtOe:NCE.----- -

CATEGORY

-- - -- - - - - ------ ------- - - - - ---- --------- ------- - ----- - :.._~-;.;'~ -- '::":" - -- ---- -- _:.. --- - --

BETULA GLANDULDSA (SEC)
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINuATA (SEC)
HOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W HOVE

.....
----._-"_.

-....-.
~-..
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TAIt LE $1./ ME AN s~- -sTANr.ARI'--ER·fdJR-S--;--A ~1[i-'llA RIANCES --r:c)l~ 'r I ME s"( i M2Y'-------··-----.------·---·-.·.--·-------..·--. .. _.
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR

'SITE 14~ N IS THE NUMBER' OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) ISTHECHiJMB·£(r~ .... OF--si.jMF·LiN'G··UNits r~EQUIRED to SM1PLE ·'rHE·-·-·· ..-·----···-·-·----· ..-··.. - .
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

CATEGORY (N == 10)
-
X fL S

2
N : NHAT WITHIN WN WNHP

. ._ -.._.--.-,,_..~_ _-----------~~._------ .._-------_..~--_ - _ _-._ _.. --_.. - ~. ~- -~ -_._.._ _..~~.~. - .._------._.__.-.._ ~_._ - ~--_.,_ "~.~~~._---- ------_ __._- ---
~._.--------._-----------------------~._~---------------_ .. _-_ .._--------~~---_._-----_.~(~·~r --"~ ~..

~ I;;.~ ~

!.; !

"

! .~ '--~

! ".
; ,~

x

BETULA GLANDULOSA (SEC) 23. 3.6 129.1
BETULA PAPYRIFERA (SEC) 1. 0.2 0.3
SAL I X PULCHRA (SEC r-----··---- ---·-.. --- ..---;f~-·-----·-·- .0 •5 ._-._-_.. 2~ 0
SALIX GLAUCA (SEC) 1. 0.3 0.9
SALIX LANATA (SEC) 1. 0.2,. 0.2
SAL:t X ALAXENS I s'(SEC )-·-·----"--··--·-·~-·1·~-----~·-..--· '0; 3~: -----.. -.-- ()'; {3 ...

ALNUS SINUATA (SEC) 1. 0.2 0.3
MOVE TIME BETWEEN PLOTS (SEC) 58. 10.9 1189.6
TOTAL TIME f'Er~ f'LiJTW-MOVE·--'··...-.. ----86~··--· .. --i1.5 1319.6

10 11
10 17

- --"TO ... --- ..... ----- 33

10 76
10 20

. .-- - -·--10 -- --- .. ---- -..--- - . 39

10 46
. 10 15

10

I
J- .1 J I

-. _.- ._- ,_._- __ ..,,--~ ..' --"---~-

c, _. _~j

...- .._---.~- ,-
r
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_____________ -_M .. ~~ - _
. .

~~~~~~-8"i-~~A~;:-~~A~~A;~I-~~~~~;·~-A;.t~-~~~·~A~~~;--;~~-~~~~;-~~-~;;----.------------
OF . SELECTE:tJ-··sH~UI(·"SF'Er.:t E:S'-TNItl V1ClUA[[Y-'ANIICOMII I NED' FOR -.... ..----- ....--- ... -_.,.-.-.
SITE 15; N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
Tr ME: WI Tnt N-201.--0r--nn·:"MEAN'!iJ rrH"-aO%-CONFI DENCE .-.,-------_.----.,---------

.','
•
• f",

•
CATEGORY

-'. (N =-·Tor-·--·'--·-:~· ~-~-'-'X .. --., ---~s_
x

s
2

_,. _. ~. ..~. _.•_·•• , ........',,_h~'_ _~. ~._. ~+- . __ ••

. --"~-N--'-'--'-'NHAT "'WITHIN --WN---"WN

-- M~ •• •• __ ~. •• - _

BETULA GLANnUL OSA·-(sECT·----~- ·-·----·--"··25-;---·---..-·--·-1~-6'-·-.- '24;9 ..--- ~.---- ··--·····-·----10 -.--- --.' ._. 2····· .. ·..---. . .

BETULA PAPYRIFERA (SEC) 1. 0.2 0.3 10 31
SALIX PULCHRA (SEC) 6. 2.7 75.0 10 89
SALIX GLAUcA (SEcT----....--------..-----,------..--f .~-----.--'--- () •1 .. ---- --' 0 • 2 .... ..~.---, 10""--'-'-----'·'-12 .. --
SALIX LANATA (SEC) O. 0.2 0.3 10 69
SALIX ALAXENSIS (SEC) 1. 0.2 0.3 10 31
ALNUS 81 NUATA( SEC r----'---··----- ..-- ..-.-- f~ ---.-- 6-~:2 .- 0~2· ..··'-·10· , ._- 20--' ---.--.--

MOVE TIME BETWEEN PLOTS (SEC) 90. 19.7 3892.9 10 20
TOTAL TIME PER PLOT W MOVE 124. 20.7 4270.2 . 10

_~~ __.._." .••.._,.r-.. _ •••••.• ~..........,....~_.~~~ "~_.•.•• __ ~ __•••__. '~.'~__ .•__, ~~_. ,~_ .. _._ " __ ,.. .~. ~•. ~ ••••• _. •

e;

.'
I
I>· ,:I''.',!; ~ <...

I

_ .. '"Ie f'{ ... ,... -
...•., ....,-•._._-..•.•_._..._ .. .._....._•• . '......_*, .. _ ..._ .... _ ......... .. ............. r ...,......---'>.......... _ ......, ·_".~, ~, _ < _ ..+._ _ ,_..,,_". ~~ _N _'" .".,..~_ .._.~ __.' .~_, ._~..,'._~_._ . --
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.-----_.__.__ .._-_..._--_._-_.__.-.-..--_._--_.__.._--._-_.•_.----_.- ....._---_...__._ .......':,......__ .•_..-............- _- _.._._-------

.._~ ~. __ ... . .__..~. ~_.'_N ._M •__.~ •... _ ~__....._.. "_.....~ ~''o'' •

TADLE 8' MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 1B:i"N --nf' tHE NUMF.{ Ef("'OFSA MF'[ I NIl-UN t rS~ .- -r HE: E: at I MAT E:rf-sAHF·LE~·~· ......--·-··_-_·-· -.--...
SIZE CNHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20~ OF THE MEAN WITH 80~ CONFIDENCE.

-_... _--------------.----------------------------------------------------------------

BETULA GLANDULOSA (SEC) 21. 4.3 183.B
BET UL A F' APY IH r- ER A (9 Ecr··· .... _· ..··_·--··l ~..--..... -. O. 1 --. . 0 .2
SALIX PULCHRA (SEC) 12. 3.4 114.3
SALIX GLAUCA (SEC) 2. 0~4 2.0aALI X .LANAr A-- (5 ECT --------------.. --..----1-~·-----·--O~3--·_ ..--·- -. 0 ~ 0'-- .-..-
SALIX ALAXENSIS (SEC) 1. 0.5 2.1
ALNUS SINUATA (SEC) I. 0.1 0.2
MOVE TIME 9EfWE£N PLdTS-~SECf" 49. 14.5 2110.4
TOTAL TIME PER PLOT W MOVE 87. 15.8 2485.2

.-------- ------..- --------- ----.- - -.----.- x'''-'-----''..-- WN WNH,

........
'-.J

......_._----~._.._-

I.. J

WITHIN

••

NHAT

j

N

10 :l.B
10 12 -
to 36
10 21

---10-----'--------39----- .--

10 72
10 12
10 36
10

)I

2
c'DS_x

],
_. ,. __ .~. •.•. •__··w. _.__ •. _ •.•• ~~...~ .._._+~._._._, ... __._ .____ , ...__ ,••._,.. _. _",,_, __,_ "._._.__ .

•

(N = 10)

J

CATEGORY

j

.'

~ I. :, '

I

{
j
I.,
j"1
j

J
I"

I-
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TABLE 1>1 MEANS,--STANrIA-RtfEr~ROR9,--ANn-VAIUANCES r:OR TIMES (1 M2)'--
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 19~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE . ( NHAil'tS 'THE--N OM nER Or- -'SAMF'[ 1NG'UNr TS-'REQUI REn--r O---SAt-1 F' [E--THE~----"-----"~'------- -.. -- ....--'-.. '
TIME WITHIN 20~ OF THE MEAN WITH 80~ CONFIDENCE.

_'.'O--~.___ ,~

_.. ,,.... __.__ ,~ .. _.._.-._~_ .•... _ . __ .. .,.".. _._.__ ~ __ ._r ."··_u" _ ••.__ ._ ..•.•~ __ .• __.~ .. _~'.~._•. ,_._ .. .__~,-.. " ~_...... _.,. _._,.,'----------------------------------_ .._-----~---------- -------------_ .._-----------
BETULA GLANDULOSA (SEC) 27. 9.3 874.2 10 50
BETULA PAPYRIFERA (SEC) 1. 0.2 0.3 10 46
SALIX F'ULCHf~A - (SE·t·r·----~-·----·--------·--6-~..~·- ..--··- 2-. '7 .- .. -- ... "7 i '~'7 .--------....- .. ·.. ---1 0·-··· .._·-.. ·......·--_··· 85------------_·· -.. ----~- ..---. -- --'.._--
SALIX GLAUCA (SEC) 1. 0.2 0.3 10 31
SALIX LANATA (SEC) 1. 0.2 0.3 10 46
SALIX ALAXENSIS (SEC) 1. 0.1 0.2 10 12
ALNUS SINUATA (SEC) O. 0.2 0.2 10 107

.1'.

.'\.

•
•

CATEGORY (N =10)
-
X S_

X

- . "
It..

S N NHAT WITHIN WN W~

----------------------------~---------------~--------- --------------------------

• MOVE TIME BETWEEN PLOTS (SEC) 66. 7.7 590.0 10
(.------.- -TotAC'tIME---PER ··F·["Of-lJ ..--Hmr~--·--TOr; ..-----·-·'---4~·~--·"-- .. -·--194 ~9 ---------------·'10.1 6 --

-~
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TABLE 81 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 H2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR'WOODLAND BLACK"
SPRUCE' TYPE. N IS THE NUMBER OF SAHPLING UNITS. THE ESTIHATED SAMPLE
BIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 207. OF THE MEAN WITH SOl CONFIDENCE.

..- _._--_._--_._-------------_ ..._------_._- ---_. " _.----~

- _.... ---------.... _- - .... ---_ .... ---- ----------_.:..;;~:.:.:. ::.;-,;:.~ -_ ........ - - _.... - ~~ .... _........ -- -_.... _..... --- - - - - - - --- .... _....

BNHAT4 BNBI1S~_~ -----IWNHATWITHIN loiNNHATN
2

5X 5_
-- ------ ------ ---- --X

(N = 40)CATEGorn

--------------------------------------------------------------------------------
BETULA GLANDULOSA (BEC) 24. 2.7 285.3 40 21 303.00 36 22 72.96 3 6
BETULA PAPYRIFERA (SEC) 1. --- 0.1 0.3 - 40 23 0.26 36 22 .- O. 33------3--~---2B
SALIX PULCHRA (SEC) 6. 1.4 73.4 40 78 65.74 36 70 164.76 3 175
SALIX GLAUCA (SEC) 1 • 0.2 1.1 40 43 0.84 36 33 4.29 3 168
SALI~ LAN AT A (SEC) t:;--------- 0 ;T----- 0 ;-4------------ '\ 0----- -- --- -- 42 - - - -- --- 0 .39 36-- - 41 ---------O--;-W 3 ~:r

SALIX ALAXENSIS (SEC) 1 • 0.1 0.8 40 46 0.83 36 47 0.43 3 25
ALNUS SINUATA (SEC) 1. 0.1 0.3 40 32 0.23 36 29 0.49 3 61
MOVE TIME BETWEEN PLOTS (SEC) 66.

-.. "", - - - 1.1- 2030.4 40 20 1945.72 36 19 3046.43 -- - -3 --- ---29--
TOTAL TIME PER PLOT W MOVE 99. 7.3 2149.8 40 2067.49 36 3137.27 3
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--------------------------------------------------------------------------------
TABLE B~ MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)

OF SELECTED 'SHRUIl .' SF'E: t: t E: S--I ~~II:t VI II UALLY AND' COMB I NEIl F0/1:"-' - ". .--.----- .
SITE 16 •• N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UN1TS REQUIRED TO SAMPLE THE
TI tiE WI lU tN" 207.0 F·-tHE-- MEANtJI TH--'3'or.'--·CONi-l DE:NCE:·;---·- ..-·-----·---·-·-~----------·~ ..

-------- ...,._----_.. _.. . ------_._------_.-_._----_._----..-- ...~. _.----.- "'---"."'--"'-' ._---..__._-_......_-~-

----'NHAT" ---- .. WITH I N....WN-----WNHN
_ 2

<~~=- Hff--·---------------------,(---_···- ---'----5:'" ··----·--·-5 --.- ..

X
CATEGORY

,

,
i

I ;." ....

I.:','

-_._--' .....__. -_.....'-_.- "'.- "--~'---'-' _._._----~ ..,..,~' ... ~ ..,.~.,-~- ..•- ....~ .. ,. __ ........- ....-.._..• ,., ....

·-5;~r;4----·--------i-()-··_·-----·· .-.------- :30-··· ..·----·---·_·--......

8.8 10 100
0.3 10 310.3 - -'" ·· ..·· 10-----·--- -'--- 3:1. .. -.. --- - ------ ..

0.5 10 12
1.7 10 57
2.5 10 35

36810.4 10 140

BE TU LA GLAND UL(HfA----nrEtl~-------9__;-·-----2~---·r
BETULA PAPYRIFERA (SEC) 2. 0.9
SALIX PULCHRA <SEC) 1.' 0.2
SALIX GLAUCA (SEC) .." ---..--- -.-.-.--.-.--1'; -..,.--..- 0.2--'-"------
SALIX LANATA (SEC) 1. 0.2
SALIX ALAXENSIS (SEC) 1. 0.4
ALNUS SINUATA <SEC) 2. 0.5
MOVE TIME BETWEEN PLOTS <SEC) 104~ 60:7

ra' ' ;
,
"1-:

p ;

It

•
It TOTAL TIME PER PLOT W MOVE 120. 62.5 39079.0 10

("7';...-.. _0 ••.• .::. ':..:::': :.: _ ;;.'::;;.-:.:-.::::=-:::.--=:.-==::-=-=-==-==.=:,,-,:=-,:-~_ ..:-::-.:=::..-=_.::-.==-:..--:~=-::::-:::o:::::=:::;;:~.:;,;-.-::.':::';';:::-:'-':::::::::-,::;,:-;:.:':;':;: _ :.: __.;:.::::-:.-::.----.-..-..._-..--..- --.---- ....~ -
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. -.+--- •.••••••• '_•• -_.-._-_.,_.._-~.- • .••• • .• '~""'.'.- -----, - - •. ~ •• _.~-.... _ ..... ,.~._..~-~~,_ .... - .... ~- •. _. ~_.- .~ _.. • •.•_--. .- .- ..... _--_._----------------------------------------------------------------------------------
STANDARD ERRORS, AND VARIANCES FOR TIMES (I'M2)
SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
:t S"THE NUt1I-IER"OF "SAMF'L I NO- Ut4 i: tS. 'THE EST r MATEti·'SAHF'LE·----·····'
IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
20~ OF THE MEAN WITH 80~ CONFIDENCE.

_ •••• .•••_ .••~ _~._ ~·__,_o·~~......,_'._._·_ •.__, __ ,._ •••

_.~ ,_.__._ .." __···~_T' __ ._._~ "__.__.' ..~~ __ . _~..,. _." _ '''__ '''' _~ •...

WNHA

"-
~.

~

WNWITHINNHATN
_.'. __~.~_' '"' •.• ~ r ~ •• _ .. _._ •• • __ ._ •••• _

2
S

I
I· i

: ~ : CATEGOf<Y (N = 10) X 5_

1

1::',1 - - - _ .. - - - - - - - - - - - ~.=.~===.=-=~=~.=~===.==.=~.~-=.==.=.~~~ ~-==.~~-_..---- ------- --..--_..-
, . BETULA GLANDULOSA (SEC) 3. 0.8 5.7 10 30

I.,.!'" llETULA F'AF'YRlr-ERA(SECT----"-----·~·-··---T;·--·--·~--·O ~3 -..- 1.0"- -_·-··---10····-···_··---51"··

J

/[[I __ - mg mm:iii~L~------------L---n -- -n-_.g... .---;~
" ALNUS SINUATA (SEC) 1. 0.1 0.2 10 1.2!;,. ,.._._. MOVE"r It,1E·BETlJE:EtrF..["OlsfS·ECT·---·--53.~--··--··-~-lf ~ b-.__._ ... t 336.1 ....._. ·····-·-10--·_······· '-·'-'-20 ._._._...

TOTAL TIME PER PLOT W MOVE 60. 11.7 1366.5 10
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TABLE $1/ MEANS, STANItARD ERRORS, AND VARIANCES FOR TIMES (1 M2) "
.' OF SELECTEII SHRUB' SF'EtiE:S . HiiiiiJffiiJA"L['r7lt·an:OMDiNED FtiR.t·Or>£'TIN~H<l"I"XTf"EW·--·······

. SPRUCE-BIRCH TYPE. N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
i SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

l TIME WITHIN 20r. OF THE MEAN WITH 80Y. CONFIDENCE.
,-- -".:~ :""~~-~ :_~_:-:...-=-~-=: ~.-:_-:- ------:-:- -~~ =-=~--=.:-.::.::..::::~-------------=--=-=-~":'::.:~~~:=.=--:.~-~-:_~ =-~:--=.- .:. -'..-.._- -. -_.,._~- '

I CATEGORY-" 'TN = 20)
_ 2

'~" .....-.X~----S=--·_-_··_--S ··-···-------·joC.. · -- -__c. NHAf'-" - !III TII I N ·WN'---lJ NH AT
X

ElMS ·,j;j:=----T-eN--BNHAT

BETULA GLANDULoSA (SEC) __0- 6.;'-.------1';"4------ -- 39; " .. ~.-- .... 20· 48 31.58 18 38---·----186~05 ----r----223 ' I'

BETULA PAPYRIFERA (SEC) 1 • 0.5 4.9 20 103 4.88 ' 18 102 5.00 1 105
SALIX PULCHRA (SEC) 1 • 0.1 0.3 20 29 0.27 18 3.1 -0.00 1 0
SALIXGLAUCA (SEC) 'i.

,._--.

0.1 0.2 20 15 0.18 19 14--- . .... ", 0.45----- 1'-'--33
SALIX LANATA (SEC) 1 • 0.2 0.5 20 22 0.46 18 19 1.BO 1 74
SALIX ALAXENSIS (SEC) 1 • 0.2 1.0 20 65 0.97 18 62 1.80 1 116
ALNUS Si HuM A--t SEt 5- .-.,----. -- --·-·-r;------_··-·O; 3----- -1 ;'S 0 ~_.-•• _---- ---·20 -. ". 39 1032 18 35 --~--- 4-;-05---I---~n)7

MOVE TIME BETWEEN PLOTS (SEC) 78. 30.6 18745.8 20 125 19073.25 18 127 12852.45 1 86
TOTAL TIME PER PLOT W MOVE 90. 31.7 20093.1 20 20222.72 18 17760.80 1
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TABLE 6/1- MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 "M2)
OF SEL ECTEIi-~sHf~Utl--'SF;Ect'Es-INfIIv'I-tiUALIY-j,l't-HI---ctfHll:(NED- -FOR" -- ... ---
SI TE B. N I S THE NUMIiER OF SAtiF'L ING UN I TS. THE EST IMATEII SAMF'LE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME '. Wf TH:r-ir·2<fr.'''OF-·''-HE-HEAN-l.rt f H-··s<fr.-e"ONF'Ii:IEHt E:~-'"------''''----''' ---"."-,,--- --------- -,----.-" .----- -.-.- - ----,----..- .. ---

---------------------------------------------~~----------------------------~~--~--

\.t
•

liE TULAGLAN tdJLtH'rA"'TsEC-)---------"[.;-----.-- ()";~f-·--·-·-····-'6~-fF""- .. -·-·..·-·-----9---------26--------------..----------------------_ .._-------------~-_ .._--------------~- ----------------------------

"-
DQ

-. -_.()._ .

BETULA PAPYRIFERA (SEC) 3. 1.0 9.5 9 36
SALIX PULCHRA (SEC) 1. 0.1 0.2 9 14 .
SALIX GL AU CA--(Se:CT-----------·---1-----·-,--c~----..-.-o;C-------'-O; 1------. ~--·----·-----9------------6--·--------~--------"---"·"

SALIX LANATA (SEC) ';.1. 0.2 .' 0.3 . 9. 1}
SALIX ALAXENSIS (SEC) 47. 13.0 1510.9 9 29
ALNUS SINUAT~I (SEC)--···· 9. 2.3 46.9 9 23
MOVE TIME BETWEEN PLOTS (SEC) 90. 16.5 2451.3 9 13
TOTAL TIME PER PLOT W MOVE 154. 14.7 1940.5 9

.~-. -_....•-._-~_._._, --...._."' .. -._---~._-.~~- ...~.._---------~-.--'------_. __.__.-_.- - . ~._._ .. __ ..
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-----------------------------~~----------------------- ---------------------------
TAttLE il3 MEANS, STANDARD ERr~ORS, AND VARIANCES FOR TIMES (1 'M2)

OF SELECTED SHRUB SPECIES INDtVIDUALLY AND COMBINED FOR
I, S I TE-lj)'.· -~N--I9--THE--NUH£IER--OF"tlAMF'l:INO:-1JN rTS";-'---THE--EBTl M"{\TED---SAMPlE- , . .-----.--'-

SIZE (NHAT) IS THE' NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20XOF THE MEAN WITH BOX CONFIDENCE.. ._ h._~_"_ ._. • ,_~ ~ __.. _.__ .._~_,_ .. .. __ . . _._ _'._ . _._..__ ~ ' ,_~., _ __" __ ~.._ , _. ~ __ .~ _._. ' 4 __ ._ .. ~ , .~ ...-------------------------_ .._-----~-----~------------- ---------------------------

C/tT£G-I)Ry (AI:;; 1/) '., ' 'K -:. 57' s 2 , 'IV NII4T :,_. ,,_.. .. ... "- . . _. ~ ,__,,__'......_.,.... .__,~ , . " ._, ,_.J
,._- -~-' - ~--~----~--- --- --------'"

'BETULA F'AF"(Rl'FE"R-ti-f(S-E-C-r- ·-i-;~ :~"{5-;'3-----, -·.. ·-0; 8-~-"---"""'-Tl-,---7---33-'----
SALIX F'ULCHRA (SEC), '" ',15." 2.3 ,'60.4 11 ·,11

I ......' , I." "," .

SALIX GLAUCA (SEC) 'it.>," 2. ,"':: ,~)'3,' 1.0 ,,' ,11', , ,9 ,
SALIX'LANATA--TsECT·----------;-- -3-. ,·-~·b;-lr-·-·--·-·--·9 ~-f---'-----"--··--·-11 ----·---------·--58 -.----
SALIX ALAXENSIS (SEC) 16. ',' 4.0 176.9 11 30
ALNUS SINUATA (SEC) 2. 0.3 1.0 11 12
t10 lJE T I ME BETWEEt-r- p'[of tr--rs ECY""--"-'-l $'~;-~-""-:-'-'''''31 ~4 '-"--15388.9 ,..._.. ,-- -" 1 f-·· ;.'- .-.- '28 ..--
TOTAL TIME PER PLOT W MOVE- 194. 39.8 . 17437.2 11

-------------------~-------~-------_.~--------------------~---------------------
..........
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TABLE 81'1 MEANS, STANDARD ERRORS, AND VARIANCES fOR TIMES (1 M2)
Of" SELECTE[I SHRUB SPECIES I NIII VtDUAlLYANCI COHIII NErI FOR.;1Atl: -- - ..
'WILLOW TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER Of SAMPLING UNITS REGUIRED TO SAMPLE THE

.. TIME WITHIN 20:1; OF THE ME:AI'Cw1tiriHii'~oNFHiENCE-;--'--'------------------------"----.- ...

BETULA GLANIIULoSA (SEC )---------:r;·---·-----r.-:!---~3 ;T----·--..·20·--- ·-·19·5------33 -;40
BETULA PAPYRIFERA (SEC) 2. 0.5 5.B 20 57 4.67
SALIX PULCHRA (SEC) 9. 2.1 B6.6 20 47 33.65
SAlix i3LAUCA(SEC) ---:2;-----'-----0;,2-"---'" Ll------·- "20-'---'-"'--- 17 .. 0.62
SALIX LANATA (SEC) 2. 0.5 5.5 20 66 5.15
SALIX ALAXENSIS (SEC) 30. 7.0 983.7 20 46 769.75

-ALNUS-SINtiAt,," (SEC)--'-'---$ ;---'-f-;~r---34;'l,-----·-,.·---,2(,---------s,r----·2i;-4()' --

MOVE TIME BETWEEN PLOTS (SEC) 124. 22.5.10110.6 20 27 9638.81
TOTAL TIME PER PLOT W HOVE 176. 22.8 10418.3 20 10549.78
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I,

_.
~
I,
I
I'WN -'-WNHAr--JJMS-'N="-2--ItW--ItNHAT

"I'
I'

-18-'1'95 33'. 36 1 1'9::; I
18 46 26.95 1 263 I,
IB 19 1040.01 1 557 L
18 -- -10 -...... ···--·--------V;4 8 ---'1'-----143 I,
1B 62 11.82 1 142 I,
18 36 4834.77 1 225 Ir-19--34---- 27T-;-36--r--42<f

"18 26 18602.41 1 SO I'
1B .. 8052.55 1 i. '-'--~"'--~-' l'
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.TABL E $l~~ MEAiHf,--~sTA}HiA RD-ER R'(rRS'~'--'A'N fl~-U AR1A'NCE'S-~FOR"·tI MEs"~Tf ;M"2-)-~--~.---.------- ------....---- ...---- .~_...-..._
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 12. N I S THE NUMIIER OF SAMF'L I NG UN I TS. THE EST I MATED SAMPLE·
SIZE "(NHA'fY-"f~f--fHE'-'NlfMrl\~r~'-OF---§A~1F;l"f~!(f"LHn T~f~'r~E"thJIRtD .TO . SAMPLE" ·THE'·--·-···----,·-,.. -·.,·--··-···-~·--··-,·--·-··- '--"-'--~---'

TIME WITHIN 20% OF THE MEAN WITH aox CONFIDENCE.

----------------------._--_._------------------------- ---~------------------------

BETULA GLANDULOSA (SEC) 17. 0.7 444.0 10 63
BETULA PAPYRIFERA (SEC) 3. 1.6 24.8 10 106
S (.1 LI X' PULCHr~A-fsEC-)--;-·---···--·--~-~·~·--·_·_·9-;·~---·-·------- ~L "()~--~'--~4 8 ~ 5 -----·····---·----1 0----·----·-135
SALIX GLAUCA (SEC) 2. 1't4 20.6 10 175
SALIX Lr"NATA (SEC) a. 4.9 245.0 10 153
SALIX·ALAXENSis-(SEC5---------·· ~"~'----~-~4;""-' ~ ... - 2.2'" '46.5 -_...._,- .. 10-'-""'-'~--~" 99"
AL.NUS SINLJATA (SEC) 2. 0.3 0.7 10 12
MOVE TIME BETWEEN PLOTS (SEC) 62. 12.1 1462.5 10 16
TOTAL TIME PER PLOT W MOVE 107: 17.1 2911.0 10 '-

~w
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WITHIN I,JN WN.,
"~.'_'~__ ~""_' •••'__ +- " 0<.' __ ,__~. "._,,_ .. ••~ .

NHATN

-~"~ "- - --". -.....---_ .._-_ .. _....•_- ---_._.__ ._-_....

_ .......-. __ " -~_ •• --.-.....~~ •• _ ••••• _ .~ .• ,.v • • •• ' .~_ •• _'.~ _ ..~ ~__._........_~ • ~-. , ...... ~ ~ _-_~.' __ .~_..._,.__••..._
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SS_
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X
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X

(N = 10)
,-." -.• _."'--.' .•._~_,.~..~~. _._.,_................. ~,.~,_ ..~~~_._. "_'_"._"_'A~'_'''''~'''''' ·'' _' ........, ,,. ..' ..•~ __,~_.__
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TABLE AI' MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTE:D--SHRU£f' gF;t:'I:~I ~S'--rNIiI VI IiUALLYAND~- COMB! NED' Forc-·----·-------------------..-···----····-·-.-··-····
iSITE 13. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIM EW I THIN';!0~ 0 F='--"-"HE -MEMCW lnf e 07. ." CON FI fiE NeE .~. . . . .----.- ----. ------.----.-------- ..- .. - .. ----.--- -------.--~............-'--.

CATEGORY (N="f<n
2--s-...:-------·--- .-- s--- -... ..-------- N------·-··----NH AT ----- "14 I THI N'--WN~- -WNHAT-

X

2.

__ _._ .._..._. _.__., .._..__n_. ... .. _..~_ .. ---"10 --- ---- -- 18'-"-

10 12
10 17

.... -.....- 10----------·· --------.. 28-

10 20
10 12
10 . - - -- 46·--~;-

10 22
10

i 9-;'-"-'- 4.0162.3
1. 0.1 0.2

0.4 2.0
-----.. _·--L----· ------~0 •3-" . 1 .1 .

1. 0.2 i' 0.2
1. 0.1 0.2
i .-.-o. ~_.. _.. 0.3

184. 41.8 17456.1
210, 41.2 16944.7

BETULA GLANDULOSA-' (SEC y----------.--..~
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (S E: C)----
SALIX LANATA (SEC)
SALIX ALAXENSIS <SEC)
ALNUS SI NUATA <SEC r- ....
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

--'""-"--------~ .. _-'.- .._-~ .. _.,--- ..•

~,) ~ J .c.] ,"I • •
'-.......•.••.D<:!.
~
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(
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TABLE 847 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES ( 1M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE"i'4'r ~ --i,e Hf--fHE---NU}t'BER-Qj='--SA-j'WCltftr-UNrts-~--TH E--i;tsrt ffA"te: D~sAFfr-;r:E-------:--------------------~------·---
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE .
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

l'

_.... - -_.-.----" ... _ .... -- ---'_.~.,. .._-_... - -._.... _-~-_.________________________________. •••• •• .M ~. _

;' ..

l' ,
!

'i~ j" CATEGORY (N = 9) x
"

-..._.... -~ _._~~.,-.__ ...~-- -,._--.~.~ .._,._-~ ..>~-

-, ~.....•_.- .._~-, .._.~ ._.._.--_._--_.--_.~.~ ....--~-_._._----_._-_._-_.- -'-'-'~"' - _._.,- ." --.-- , .. -_ ..._- _..-~- ._.

BETULA GLANDULOSA (SEC) , 21.' 2.2 45.2 9 5
BE TULA PAPYRIFERATsEC r-··--------------T;-----·--··'--- 0 .3'--"--' 0 •g-.-------- '------<r-·-----------------16
SALIX F'ULCHf~A (SEC) 25. 3.8 128.0 9 9
SALIX GLAUCA (SEC) 6. 2.3 45.8 9 59
SAL I X LAN ATA -( SEC r------·------'-O:-------;---c--,.--2-0-.-T-~r'-;- 0"-'' ;----2613~ -4 ------ -~ -·-·--··--·---9---·----~-~---2 71--
SALIX ALAXENSIS (SEC) 2. 0.7 3.9 9 52
ALNUS SINUATA (SEC) 1. 0.2 0.3 9 37
MOVE TIME BEHJEEN -F'LoTS'(SEC)' ' 85. - 12.0' 1295.5 9 13
TOTAL TIME PER PLOT W MOVE 160. 22.7 4649.2 9 '-
------------------------------------------------------_.------------------------ ~...- _ ..~---_ .._------~~ .. _.-'---,--,---_._',-_•._----.-'-----:-~--~-
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WNWITHIN WN

--,,'",- -..~ _._.. _.- .

NHATN
2

S
x

S_-x
._.•. __.~~ ••• , ._.,~ ••• _'w... _ .... · ·_~~ __._. • ~~~ ..........._._'_M ........ ' • __••• ~ ••

TABLE 81.8 MEANs·;"stANtIARtl---[·~t~ RORS,--'At·lti'\fAR lANCI::S .tORT I ME S< 1 M2 Y-' -...------------.--.--.-----------. ----."--. ,... --------------------
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 5. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT)' I S1"HE---NlJMtH;~rC-Ot---SAMF·L..I NtfUNI rSREQU l: r~E: D'" TO·SAMPLE-rHE--------
TIME WITHIN 20X OF THE MEAN WITH 80X,CONFIDENCE.

CATEGORY (N = 10)

----------------------------------------------------------_.~-------------~..------

\ .

•

·::'

Ie:."

...._...._-_._..- ...._.----~_ ..-------_.---------""'"""-----.--~~---------._. ,- --_._--_._-----~_.
____________________ ~ MMM~ •• M_

I' .

8 i :

•
•

BETULA GLANDULOSA (SEC) 23.2.7 72.8
BETULA PAPYRIFERA (SEC) 1. 0.2 0.4
SALIX PULCHRA (sEc)'----·----··--·",.-'-----------2:L-- ........_-. 5-.5 305.8
SALIX GLAUCA (SEC) 2. 0.6 3.6
SALIX LANATA (SEC) 1. 0.2 0.3
SALIX ALAXENSIS (SEC) 1. 0.2 0.2
ALNUS SINUATA (SEC) 1. 0.2 0.3

.......~~ •__ ,__•• , • M-'_~_ . __" R_, .' _ - ....... _.~~._•• _••• _ .-. __

10
10

- .. --·-10

10
10
10
10

6
26

- 24'--"'-
58
46
20
11

I;' "', ~<' . -

181

J J .) •• _... ) .' ,I J

---........
~

1)'-.

I

MOVE TIME BETWEEN PLOTS (SEC) 475. 314.6 989917.6 10
TOTAL TH1E PER F·L..Ot .. W--MjjiJE----------525;·-···..---·-'3r3··~·f·· -9ao 120 ;9"-··-------------1 0 -..-----.-----.-------------.---.---...- ... -. _....-._-
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TABLE Bl' MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELtCTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 6~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE TH~
TI MEW I THt N--201.-0F·-·lHE·-HEAN'-WITw'a()~rCO~Wl t'ENCE ~-.--., .-,--, .--~-,--->-~---.----.-'---'-----~------'----"--

WNHA-N··----· ..---NHAT----- ·--W I TH1 N .- WN
2

s
..

-(N --- =----10)--------- ---------.--.-- x----- -- .--------- S';'- --".'

X
CATEGORY-

--------------------------_ .. _------------------------ ----------~ .. _-_ .._----------
I "

•

1 , ..

I fr·

t·:·
.;:

•,.
•

IIETULA GLANDULOSA-(SECr------·------------- 33.--- ''''''''-4.6-- --209.2 -----10 ----·----·8- ..
BETULA PAPYRIFERA (SEC) 2. ~.4 1.6 10 30
SALIX PULCHRA (SEC) 16. 1.9 37.8 10 7
SALIX GLAUCA (S EC r-~-------------··---·---- .. --··---~;---- r)~------ -~_.. 2;·1"'------··-·· .. · 45 -~4 ·-.. ···· .. ·--------·1 () ------..- -78
SALIX LANATA (SEC) 2. 0.6 4.0 10 57
SALIX ALAXENSIS (SEC) 1~ O~4 1.7 10 50

. . ALNUS SINUATA ---t S-Et)- .- . ,,--------_.. ---. -·---·------~;:L--·_·-----·----------T·~ '7 ..·-------·---2 if • a-------·--------··--To----- --------·"1 B1-----------··--~---·__·--
MOVE TIME BETWEEN PLOTS (SEC) . 72. 15.4 2370.0 10 19
TOTAL TIME PER PLOT W MOVE 133. 12.5 1554.3 10 ..~_ •. ,._. ... ,. __ ·r. .. _._. ,~_

--------------------------------------------------------------------------------- .........
~

.~.-----



-~ -- -~-----_._"-----.----~------~~-_. -_. - ~--._----_..---_..•_--. -- - _._-~-,_._--..........,- ~--. - .._-_._- ._._------~------~---_._-._--- .._...........~"------ ..-....,'--._._------------
----------------------------------------------~-----------------------------------

TABLE 820 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
S ITfr-7~" ··N 'Is"-fHE--NUHj3"E fe (Hf'-' jrAHf.'IIHcfhUN:t t S;·"·' 'rH E·EstHfATE II S-AMFiLi::·-.. ····-·-·-----··_-··---- _...-....-...-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

~

-----------------------------------------_ .._--~-~-------------_ .._----~-----------
_ .._.. _. 3 ,. ,_".,.",. _.__. ._. .

. - -._-_.- -.., ...._-_ ........-.- .. _- '-.- - ------'.-.-._--_.~-_.-

•...••._-'-- _ _-_._ - _ - ••. h·· __ · , .••• X .. ' ..... "~ ,,_ •• _ • __ •••• •• ••• ~.w•••_··,_ ,,.·_ •._~'.n •.• _~.__ ._ .. _.~_ •••••••••.•T~ ...-'~<.__ w ,,_._, _. __.~ ""_...... _

t
r .

CATEGORY (N = 10) x C'p- S N NHAT WITHIN WN WNH,

"-
~

~

Jj ( IJ] ,I,·.. ,1

.:"'" . '. .______________________________________________________ ___________ ~M _

BETULA GLANDULOSA (SEC) 14. 3.3 111.S· 10 23
BE TUL A F' AP YRI FE RA'-' U~EC ) ..-..·..------·....-·-r;·-··--·.. ---- 0 .2....······.. 0 • 2 .. -. '---""-"'10- ---.----~20--..-_..-.-.._-...-_._-.-..- ...--~---
SALIX PULCHRA (SEC) 10. 3.3 111.2 10 47
SALIX GLAUCA (SEC) i ' 9. . 2 • 6 65 .2 10 37
SALIX LANATA'( SEcT---·-..---·-~_·~ ..~--T5·;--·- ..-~· ..·-·-3~ ..5 ·"~-"'·'···122. 0 ...... ,.... -. '.'''' ·--10··.._·..--------···22----..-........ ·····
SALIX,ALAXENSIS (SEC) 2. 0.6 3.3 10 28
ALNUS SINUATA (SEC) 1. 0.1 0.1 10 6
MOVE TIt1E BETWEEN PLOTSlSECY·"169.-'·3S.3·"14690.1 10 ·--·-···· ..·..-22 _.- ..

TOTAL TIME PER PLOT W MOVE ·221. 40.5 16393.3 10"
~ . !
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TABLEJ~I MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRU~ SPECIES INDIVIDUALLY AND COMBINED FORrOPENLOWDWARF~

BIRCH-WILLOW. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMDER Of SAMPLING UNITS REQUIRED TO SAMPLE THE

" :-·--------tlt-lE Wlni1N20~ OF THE MEAN -WITW-S01.-CONFIDENCE; ------.-------.-------.-- ,---

II,I
.\
,i

I
--------------------------------------------------------_ .._---------------------

~ - ~ .-- ... _._-..- .._---~ ... - -,.. ..- ...~.. . - ""- . _...- .. ,-

--------------------------------_.~----------------------------------------~-----

--------------------------------------------------------------------------------

WN--- -WNHAr------------uMS-N=----6--Btr-BNHA'T~-WITllIN----NHAT -N
2

. )(-----··-----S_ .. - --"S

X

21;----~~----f.S-------197.C------n - 59- .-.------- 18 -176.66 '53------17--- 413';-46 :r---3S---
1. 0,3 5.0 59 107 4.73 53 101 8.22 5 175

14. 1.8 194.6 59 41 139.08 53 29 782.79 5 164 .
. 4 ~------._-- 0 I a-- 34.4 -.. 59 88 29.99 - 53'~-- 7T---------8r;52-------5---2-0T~--

8. 2.8 475.0 59 346 457.56 53 3~3 659.57 5 480
2. 0.4 10.2 59 123 9.41 53 113 18.95 5 228

-------i-.----o-;3--------:n 4--------'---~-59------- - 149 -----~5.35--53--1'4B--------li__;Hi~ 17'0'." \:

176. 55.3 180181.3 59 239174404.35 53 232 241416.68 5 321 '{0
227. 55.0 178736.7 59 173556.93 53 233642.15 5 ';:J_..- --'-~' _..------_.,-_.~ .. .

59)(N =
i
j --- CAtEGORY

I
,- -BETULA GLANDULOSA (SEC)
I BETULA PAPYRIFERA (SEC)
i SALIX PULCHRA (SEC)
I ----- SALIx GLAUCA (SEC)I SALIX LANATA (SEC)

SALIX ALAXENSIS (SEC)
ALNUs-SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT WMOVE

..........
~
"'-0
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"I

('.'I.
i'. "..'

".- ..",,'---_._-------------._._----_._---_._._.._---_.._-'---_.."_.,"--------------------------_.,,._----,,'---_._----~-_.

. I
i

TABLE tB~2 MEANS'-- STANDARD -ERRORS, "MID "VARIANCES FOR TIMES (1"' t12) ..-...
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 3~ N IS THE NUMBER OF SAMPLING UNITS. THE ESTIt1ATED SAMPLE
SIZE (NHA1fl~rTRE-'-NUHII E"fCoF"-SAHF'Ll NG- UNI 'rS-RE Q UI r~l::r('iO"'S A-HF'L£-r Ht-·--····_,,·-
TIME WITHIN 20~ OF THE MEAN WITH BO~ CONFIDENCE.

----------------------~~-----~--------------~--------- ----------------------------

_____ M _

BETULA GLANDULOSA (SEC) 6. 3.4 140.8 12 141
BETULA PAPYRIFERA (SEC) 1. 0.2 0.5 12 23
SALIX F'ULCHf(A ·(SEC)------"---·--'-~,·----- .. ·· 91.-------·· ..·-33;9· 13829.4 ·······-12-"---·---69·
SALIX GLAUCA (SEC) 2. 0,.3 1.2 12 17
SALIX LANATA (SEC) 1. 0.1 0.2 12 23
SA LI XAL AXENS"l g'-( Sl:C l--·-..------·---·5~--- ..---'- .. ·-3 ;·0-·--·--1'0 6 ~. 3'"'' -- ..--... -------12----:----·--·--_r81--------·-------·~-- ..
ALNUS SINUATA (SEC) 1. 0.1 0.2 12 15
MOVE TIME BETWEEN PLOTS (SEC) 174. 41.2 20343.0 12 28
TOTAL TIME PER PLOT WHOVE- 290. 56.7 38564.9 12

-_. ~'._ .. "._--...-------_._ ... " --.-~.. ...... -_...._.. _--_ ..._-
------------------------------------------------------ -----_.~-------------------
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WITHIN loiNNHATN

~~,_ < __ 'r"

2
Ss_

X

-
X(N = 12)CATEGORY

;

.1:,'

•
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•
•
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I '1 J -) -l 1 I f I ) I .1 -j } J '. 1

___ -> OM' _ • • • ~__

----------------------------------------~---------------------------------------

I1NHATBN1

...

BMS N=WNHATWN

I • 'lII

......- .._-.-_·_·_..__·_------_·---·--11.

1:1 •
·_-----_·_---_·.._·----11

I'

I"~.J'
-----,,---.-j I'

"II
. _._-----_._.-.--- '\~

:.
I
\

____ J \ t
--"---'''1·'''-

I •
-0.00 0 I

0". 0 '
-0.00 0 ~I.

0.00 0 I-
------"O';\fo~-(r I'"

-0.00 0 I"lf
o. 0 I". o. . () ---- IK

o. 0 '''I f
I"
I,,,

WITHIN

140.Bl 11 141
6.55' ·.. ··-1 C'--23

13829.42 11 69
1.15 11 17
0.24' "11-23

106.27 11 lBl
0.20 11 15

20343.00 11 28
38564.93 11

NHATN

-..__..- -- - - -- - --_..._-- --.

_. 0. -,~_._-o.-__ ~ _*_ '_ .....-.... __._ •••••••• ' ••• _ ••••p

2
SS_

X
X

.-'--'--~~' --._---------...--_.. --'_._.- ~_ ..._-----_ .._•. -.__ ..•._. --.-', -_.~ _.._. -.~. '.' .

6. 3.4 140.8 12 141..- L----~2----- ... 6~ 5 ~---------i 2--- --_... 23

91. 33.9 13829.4 ,12 69
2. 0.3 1.2 12 17

.--·--···:c.----·-(r;l~-·--- O~-2-------T2----· .. 23
5. 3.0 106.3 12 181
1. 0.1 0.2 12 15

174. 41.2 20343.0 12 28
280. 56.7 38564.9 12

(N = 12)

TABLE gZ3 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (1 M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR"OPEN"LOW-WILLOW
TYPE. }~ 16 THE NUMBER OF SAHF'U NG-UN ifs'~--"-fHE':EsttMATED- SAMPLC-- - .
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REGUIRED TO SAMPLE THE
TIME WITHIN 207. OF THE MEAN WITH 80X CONFIDENCE.

,----_._--~--

CATEGORY

BETULA GLANDULOSA (SEC)
BETULA PAPYRi~~RA ~SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX'LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

-----.....0
~
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\-,; .. - TAB LE. A21 t1 EAt4S~--'fffAt~"iiARl:IER'ROR'if-,Aj:ffl-i:rA'RIA'fH~E-S'-F-(lIr-ir~fi~:s""r4'M:2 ).--------.--.-..-----.-----....-----..--.--..----;
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR .
SITE 10. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

.............__...__.._---------_.__._-------_. ._---,-----_._----_._-_...._-

TI ME WITH I N 201. OF THE t1f:~AN WI TH 801. CONF I ItENCE.
-----"._------.-----------------_ .._------------_.~~.---_ ..---_ .. _-----"~-------~-------------.."2---------..- ...----..-.-....-.-----.-...-- ...... ---.------.---.--.-.---.--.--~--

S N NHAT WITHIN WN WNHAT
(~. - -CATEGORY -.~..~.;--:---~.~~-----.

j': .
-
X S_

X . ,,_._r __ ..'. 0__._.. •__ ~ ••~_..~_. -----<' __~_.,•• _.o__ ..._._ .... _." •• _ •• • ."_' •• ~ • o • •• _
• ~.__ " ~. "~_~. .~ ~M __ ~~ ~ • .~ •••N ~~ __ "_. M_. .~ __~~

i BETULA GLANDULOSA (SEC) 59. 3. B 145.4 10 :2
"i BETULA PAPYRIFERA (SEC) 1. 0.3 1.2 10 41
~: /"--' ~~t ~ ~ ~~~~~~A(~~~~T·--··--·--~-·-----2~:-------;·:-f-·-·-···-4'~';: ·~- ..--·- ..---·------~i~ --.:---------- .. ~.~ -..
j.. ' ;:

"'J' SALIX L.ANATA (SEC> 3. 1.0' 10.e 10 5'7
t•. --.--- .. - SAL f )( AL AXEN Sis'" {SEC')' .. 2 • ·O-~-7--'- -----· ..5~-·3-~-----·-----~-,-fO-· ..----_..------76---- .-_.---.....-..._-.

r;:! ALNUS SINUATA (SEC) 1. 0.2 0.2 1020
MOVE TIME BETWEEN PLOTS (SEC) 97. 33.1 10924.4 10 48
TOTAL TIME PER F'LOTWMOi)i:: ···..-·199; .. 38.7 14981.1 10--'"
----------------------_._------------------_._~--_._--------------.------------------- ----~

...-------_.. N--..·..-...
1 , • J ,I ~. -. ~ . J j~ .t
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TABLE A2,,5' MEANS, STANDARD ERRORS, AND VARIANCES FOR THiES (4t12)
OF SELECTttl SHr~UBSF'ECH:9'1 NIl I VIrllJt-lLL Y ANn' COM£II NED Fore ... .---..... -- ... --.... ---..- ..
SITE 11. N IS 'THENUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TI ~1E .WItH ftC'20Y'Or-"-nH::-- HI'~'AN-'UIfHllO ~C·CONr-nn::NCE.· .. ~ .. -..- ..-.- ..-.--.---..-...--.:....-.---.---.-----.--~--- ..- .. -.--.---.----------- ..-

i
I

CATEGOr~Y
(N == 10) ......- x "....... -. '-".-.."" e'''' " ...

;;)-

x
s

2 . -.. N . NHAT-' WITHIN" WN- WNHAT

_.... ......" _~.. _.n ............__•.....-___.__·__· ····· ~~.~-

1

I
,.
•

I'
~ t
\

\''-
f'

---~---_._---------_._-----_._----~._---~--------~--_ .. ~~ .. _---~"--_._---_._-_ .. __._--------_.__ .__._.~-
BETULA GL ANDUL OS A (SEC) ----..-.- ''''''38 ~.. 6.7 "445. 6 ..... · ..·10 .- .. , ...----- .. 1~~·· ..· ..
BETULA PAPYRIFERA <SEC) 2. 0.9 8.4 10 107
SALIX PULCHRA (SEC) 4. 1.2 13.8 10 42
SALIX GLAUCA(SECr-···..-·-·------ .... - 3~ ,,' 1.1 12.4 ····---·10··---·- .. ··-57--··-····
SALIX LANATA (SEC) 1. 0.3,. 0.8 10 55
SALIX ALAXENSIS (SEC) 1. 0.2 0.3 10 17
ALNUS SINUATA-nrEC)·--<-----· -r;' 0·;2-------· ..·--·()~5 .. -·---·-·-.... -·-ro---~-·-·-~---3~· ---........---
MOVE TIME BETWEEN PLOTS (SEC) 107. 18.2 3327.6 10 12
TOTAL TIME PER PLOT W MOVE 156. 22.5 5048.0 10

, .~. '. ,- _ ••••• ~._ ••~ __.'_•••_.,._.' ,. "U .',' _._" _, ,__ •.• ,"' ._>_••,,__, ~_ . _..... •..• ,_" ••",' ._--~·-'---~-_R.__ ~. ~. ~ .. RR ~ _

----~



,,,
_____ ·• • ._~,K' _.__.". _•• _

TABLE 6%, MEANS, STANDARD ERRORS, AN~-ijARIANCES~dR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR WOODLAND DLACK
WHITE SPRUCE TYPE. N IS NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE OIHAT) IS THE NUMBER OFSAMPl:lNCr'lHii'rS--t.;E:tlUtt<EDTO'SAHPLE rHE'
TIME WITHIN 20X OF THE MEAN WITH BOX CONFIDENCE. '

.. - --- ..- -- - ---_._~~-----------------

.. * ~_,_ ·r ~·__• ·_

..-." .' •.....- -- ---- --~--~-,----_. -_.-.--, , •..._- ,---------~---

DNHAT2 BNDMS N=WNHATWITHIN loiNNIJATN
- :2
ss_

X

-
X(N '" 20)CATEGORY

I

, i
,I
I

i
-I
_I

. ._ . .•. ~...• "_.·R ~· _

-----------------------------------------------------.---------------.------------
BETULA GLANDULOSA (SEC) 48. 4.5 400.5 20 8 295.50 18 {, 2289.80 1 41

-- I
1 • 0.5 4.7 20 92 4.81 13 94 2.45 1 481'_'" ._BETULA PAPYRIFERA (SEC)

, SALIX PULCHRA (SEC) - f 6 ~'------- 4. -4 380.6 20 -- -::;8 -- '222.50 -- 18 -34 ..-------"3225.80·--r--492~~
I SALIX GLAUCA (SEC) 5. 1.7 55.5 20 90 53.94 18 '87 84.05 1 135
! SALIX LANATA (SEC) 2. 0.6 6.6 20 84 5.84 18 74 20.00 1 253

silU X ALAXENS I S (SEt) -- - ---------1 • ._o-;;r---·-~2.9------:-~--' 20 . ·---70·· .. '-· -2.133 - -10'-----09 3t'20 1 18 ,....:.;

ALNUS SINUATA (SEC) 1 • 0.1 0.3 20 28 0.34 18 29 -0.00 1 . 0
MOVE TIME BETWEEN PLOTS (SEC) 102. 18.4 6778.3 20 27 7126.00 18 28 520.20 1 3 . ~

TOTAL TIME PER PLOT W MOVE ·'111;-"-'''---22.3·_·· 9969.5 --.. --- 20 10014.53 19
-- ...... __._. --'--'''9159.20 1 ... _----~

--.-,._..- .... __ .,. ---"., .'-'.' --.-_.~. -....

'
'0

~

J J I J J j ) t ~ "' .J
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TABLE E%1 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 14. N i s'- fHE-'-NUMBE:f..:~'OF·'-sAI1PL I NO'-UNI 'r S ~. THE- EST i: t1ATEti- -s·AHF'LE--------------··-----·-··-- ...
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20~ OF THE MEAN WITH 80% CONFIDENCE.-._ ...... , ....._--_.~_._..._._.... ---

CATEGOr~Y (N::: 10) x s_
X

2
S N NHAT

I

WITHIN WN WNHI

I'

~
I ' -.
I '

I
~

•

BETULA GLANDULOSA (SEC) 79. 8.4 708.5 10 5
BE TUL A PAP YR I FERA---t SEcT--·-------·----··· r·~··-'-----··----'·O·~"Er··-··-··-"··--·-·5.B.._.._.,- -"'.' -'---'-'1"0 --···----·--·······--14 r-···..···-·· .. ······-········-· -.---.
SALIX PULCHRA (SEC) 6. 3.4 115.6 10 151
SALIX GLAUCA (SEC) 1 • 0.3 0.7 10 57
SALIX LANATA (SEt)

~-~- ....... ...,....-_....._.._--.--..----
~'-r~

---_.---
0.2 o~ 4 .-. .. .. ----1 0 ..... --_... . .... 1:9 -

SALIX ALAXENSIS (BEC) 1 • 0.2 0.3 10 17
ALNUS SINUATA (SEC) 1 • 0.2 0.4 10 2b
MOVE TIME BETWEEN PLOTS (S~ti 36. . 7.4 552.0 :1.0 18
TOTAL TIME PER PLOT W MOVE 125 • 15.0 2237.8 10

'-
~

\
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TAItLE J32g MEAt~S, ·-·5t ANDARft EI~R OI~S, AND VARIANCES· FOR TI HE S( 4M2 )
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 15. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE'
SIZE (NHAT) -i S- fHCNUMrIF~f-';-- ell=' fJAtWLl NtruN 1TS r\E~(W U:ED TOSMiF'LE -T HE------ ---
TIME WITHIN 20% OF THE MEAN WITH BO% CONFIDENCE •

CATEGOF<Y

•.. --.' -." _ •• >--_. -~._,. ---,. ,---_.. _' •• ,-_._-~. ----_ •• - -.-----

(N:::; 10) X s_
x

-- - "l...
S N NHAT WITHIN WN WNH

__ ••• ..~.__._ ••0" , " • • ._~. _____w M ~" ~ ~ ~ .M_M ~ ~_" ~ .M__ • • _

BETULA GLANDULOSA (SEC) 63. 6.6 432.0 10 5
BETULA PAPYRIFERA (SEC) 1. 0.2 0.5 10 ·39
SALIX PULCHRA (stci' -- _-0-_0- - --- ----- i:2. 4;9 244.7 -- --1 0 -_ .. 74

~ - SALIX GLAUCA (SEC) 1 • 0.2 0,2 10 ~:! 0
SALIX LANATA (SEC) 1 • 0.2 0.3 10 46
SALIX ALAXENSIS (SEC)

--."-' ..---- .. _.._.... ~._-~_ ...__ .. _-_ ..... ,"

1 • ----0.2 0.3 -. 10-- 31
ALNUS SINUATA (SEC) 1 • 0.2 0.2 10 20
MOVE TIME BETWEEN PLOTS (SEC) 125. 23.4 5473.6 10 15
TOTAL TIME PER PLOT Ow MdVE- 203. 21.7 4704.7 10
---~--------- ~ ~__~M • .~ _
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TABLE 821 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
() F SELECTED"SHRUif-SF''ECf Es--Ifffi"iV1.DUAt'L Y--A Ntr e'ofUITNE: II"F'(jR·..·_· .---.-.
SITE 18. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT> 19 THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20r. OF THE MEAN WITH BOt. CONFttIEt~CE~' . . _-

CATEGOrn (N = 10) x ., s..:.
X

C'i:J

r)
"-

N . ·····NHAT ... . WITHIN·WN-.... · WNHAl

5.3 2j1().5 -<-- 10 '~7 -- ......
o I') () • ~5 10 3:1..~-

4.8 229.9 10 17
0.5" . 1'") C" .. 10 -..... 16 ....

L. t ,J

10.4 1072.3 10 :~8

0.8 6.9 1() 32"
_.. _.-

Otl 0.1 :1.0 6
12.5 1566.1 10 13
15.3 2344.7 10

BETULA GLANDULOSA (SECr-"-"""-- 43.'
BETULA PAPYRIFERA (SEC) 1.
SAL. I X PULCHF-:A (SEC) 24.
SAL I X GLAUCA (SEC ) 'J~

SALIX LANATA (SEC> 34.
SALIX ALAXENSIS (SEC) 3.
ALNUS SINUATA (9 EC) .. - ...... -- ""'1 .'
MOVE TIME BETWEEN PLOTS (SEC) . 73.
TOTAL TIME PER PLOT W MOVE 181.

. -- . -. .. . -~'. -___________. ~__ . ~_w~ ~~~__~~~ . ~_~ M ~ • _
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. TABLE ~JO MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 19. NIS TH£-NUMBE~-OF-SAMrLING-UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE Tl1E
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.._._,--_.,--

,. ,

CATEGOr~y (N;:: 10) x s_
X'

2
S N NHAT WITHIN WN WNHI

BETULA GLANDULOSA (SEC) 31. 5.7 325. ;5 10 14
BETULA F'APYF: I FEF:A( SEC')

, -,--.-....----- . 1'~ .-...-.-_._- .. --'
0'.2 0.4

...-.... _.. --... i () . . -- - - 26

SALIX PULCHRA <SEC) 11 • 2.9 83.5 10 30
SALIX GLAUCA <SEC) 1 • 0.3 0.8 :1.0 ~5 9
SALIX LANATA (SEC)

.. .~. '''~'''. ,- .. ' ...."-~ ~.-- ,~.- .. ~- ~.- ...,,~ .. ~~- , - - ,-~. .---.' 6.2-- ., 0+3
... ,. 1 () . ..-. ..._". '··4'l;----· ---.--,-_.. ,... , - ., ,. .. -. ,... ..

1 •
SALIX ALAXENSIS (SEC) 1 ~ 0.2 0+3 10 31,
ALNUS SINUATA (SEC) 1 • 0.7 4.2 10 103
MOVE TIME BETWEEN PLOTS (SEC) 74. 13+6 1851.6 10 14

._------------------------ .. _------------------------- --_._-----~---------_._----~----------------~--------

TOTAL TIME PER PLOT W MOVE

J

121.

.·CO· .• ·. J

15.7

J

2469.2

".
J

10

j I

'
""-()
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TABLE 8JI MEANS. STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVfbUALLYAND COMBINED FOR WOODLAND bLACK
SPRUCE TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20:Y. OF TilE MEAN lJITH eox -COtH:HENCE. --,-

CATtGOf<Y 01 '" 40) - X 5_
x

s
2

N NIIAT WITHIN WN WNHAT-lIMS -N=-- '4- IlN-----lINHAT--1:

-BETULAGLANDULOSA (SEC) 54.--------'4 ;3-- 748.4 -- . -- 40 --11 436.09 - 36-----7----------'4-495-;::;7--3----0'1
BETULA PAPYRIFERA (SEC) 1 • 0.2 1.7 40 95 10 73 36 98 0.97 3 55
SALIX PULCHRA (SEC) 13. 2.2 201.6 40 49 168.42 36 41 600.33 3 146
SALIX"GLAUCA(SEC) 1 ;--- ---'--0; 2 ------- 1.6 ---------.- 40- 45 1. 04 36 . - 29-- .. -----------B-~4'1---3·-232
SALIX LANATA (SEC) 9. 3.4 466.6 40 231 268.32 36 ..133 2845.40 3 . 1408
SALIX ALAXENSIS (SEC) 1. 0.3 2.8 40 72 1.94 36 49 13.43 3 339
ALNUS SINUATA (SEC) 1.----.- 0; 2 1.2 40 . 58 1.24 36 60 . 0 •69----'"3 '-~-"'""34._--
MOVE TIME BETWEEN PLOTS (SEC) 77. 9.0 3216.9 40 23 2360.83 36 17 13490.03 3 93
TOTAL TIME PER PLOT W MOVE 158. 10.0 3998.8 40 2939.08 36 16715.07 3
------------------------------- .. _-----------_.---------------_ .. _.----._-------------------

---~
'.()
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-~----------------~-------_._-------------_._--------------------------~---~-_.~-------------

TABLE ESt. t1EANS~·-s·fAtniARIT ERRtj"RS~--A-Nti·-·OA·RTARcES-t_O·R·-T t HES-T4H'2
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 16. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE· tWMliEk dr-sAMPLING UNITS f,EQUIRE£D TO· SAMPLE THE - .. -_....-.....
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.__~ . .~ . .~ .. _. __ "~ . . ~~ __._.4 __. ~-----."-

... ,,~. ---- --_._._..._.._.-~._._----"--~-~---_._.~._---_ .._.----_ ... _-- .__._-_.__ . ,,_.... _..

NCATEGORY (N = 10) x S_
x

.··r' _.- --..-- -_.. -- .- -.--.-.--- .
.G,

t~o NHAT WITHIN WN WNHA'
_.- - -_. -_.~.__._-_._-_.- _., _ •.•• - •. _-- -,- ._ •••_-, •. _ .. - ¥ -.-. __•• _-- ~-'- - ._.. •• _ •.> .~-- -._••• ~ , .... ~--- •• -" •• '_¥'. ~

_____________ • ~ • • M. __• • ~~_~ .----

BETULA GLANDULOSA (SEC) 28t 4 t 1 165.8 10 9
BETULA PAPYRIFERA (SEC) 1. 0.1 0.2 10 12
SAL I X PULCHRA (SEcT··---·---~~-~---·---· ..5· ;--·------2;-·7"···-····--7 4 ~ 0·-· ··----..··----10- ..... - ... -.. 144-- .. -
SALIX GLAUCA (SEC) 1. 0.2 Ot5 10 19
SALIX LANATA (SEC). 1. 0.3 0.9 10 37
S t-IL I x AL AXE NS·:i: s ,. ( SE ci------·-·--·,--------·-·r;·---..···-··-·-·o ~·3 --.. --- 0 •·If-··--·····-------··i 6..·~---·__·-_.. - - 5~~-····'-··- .
ALNUS SINUATA (SEC) 3. 2.1' 45.7 10 239
MOVE TIME BETWEEN PLOTS (SEC) 74. 16.7 2798.5 10 22
TOTAL TIME PER PLOT W MOVE 112. 17.3 3002.7 10

.... ~"'_"' .. ,,~~_ ~ , _ •. '·."_- ·v',, __ _ .•.. _ •... _.~ ..•• _

"'~.."- .....---~.- .~- _. _. -_ .. --

-------------------~--~.__._. __ ._---~-----_._--------- -------------------------------------
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TABLE B~3 t1EANS, STANDARD Ef~:R()RS, AND VARIANCES FOR THiES (4M2)
DF SEL.ECTED-· SHr~utr--SF'Ectt 5--t fHtlV I I1UACLYAN D-tOMB I Nr::I1 FOR---------------
SITE 17. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE'
TI i'1 E WITHIN :~ 0 i 0 F-- t i-I E- t-1£::AtfW I TH -8 0 j( CON F I It ENe E •

CATEGORY
-(N:=: 10)- ---- ------. -- ----- - x-·- 5_

X

~~

•.l

'1
~

N - NHAT WITHIN loiN UUHA'

\ "

i

I'

---~------------~------~----~----------------._-~--~------~-------.--~--_.._-----~-~--------_._-------------
BETULA GLANIIULOSA(SEC) ..... '"-~-". .-.-. --- 4. - 1.6 24.t 10 65
BETULA PAPYRIFERA (SEC) 2. 0.7 5.6 :1.0 103
SALIX PULCHRA (SEC) 1 • 0.2 0.3 10 46
SALIX GLAUCA (SEC)

,.- ".-.... -L ---- -- - 0.1 0.2 -10--- - 1"f.
SALIX LANATA (SEC) i • p.2 0.3 10 46
SALIX ALAXENSIB (SEC) 1 • 0.2 o• :~ 10 31
ALNUS SINUATA (SEC) ~--_.- . --- .. " 1 • --- 0.2 0.2 10 20
MOVE TIME BETWEEN PLOTS (SEC) ]'1 7.3 532.0 10 5L. •

TOTAL TIME PER PL.OT W MOVE Bi. 6.8 459.4 10.... _..--- - - __ __ __ :...~.-.~ :~-~~-~ ~~ -:.:.-~ __ ..:~.:- ~.~:: ~ ~~. ~~ ~.~.~.. =- ~~ ..~ .' _~ _ _ __ __ .:.. _ +too _ _ "_ _ ~~ •.::..~-- -.:.. _ - - - --

~
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--......



-------------_.---_._------------_._--------------------------------------------_ .. _-
TAttLE 133'1 MEANS, STANIiARD ERR()RS,--AND~VARI1iNCE!.'f FOR tIMES (4M2f ----~~---------

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN MIXED
SPRUCE-BIRCH TYPE, N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
SIZE (NHAT> IS THE NUMIIE:F~ OF SAHHHfG-·UNi-fs-t-ElHJIr,EI'fcf sAHFTE--~tlU:---

TIME WITHIN 20% OF THE MEAN WITH ao~ CONFIDENCE,

2

-----------

j

~
I

---------)

X

~ .. _._-.~. - ----~-- ----.-..--. I

CATEGORY 01 = 20) S_ S
X._ _~._---_.__ ..- .. ---~- --

N NHAT WITHIN WN WNHAT IltlS N= 2 BN [lNHAT

BETULA GLANDULOSA (SEC) 16, 3.5 239,0 20 40 94,94 18 16 2832,20 1 465
BETULA PAPYRIFERA (SEC> 1, 0,4 2,9 20 89 2.89 18 (TO 2.45 1 76
SALIX PULCHRA (SEC) -----3~--- --- ----1;"4----- 39,6

-_._--,----- - 20 -_....
250 -37,16 ur- 235---- -- ----B4--;05----r----530

SALIX GlAUCA (GEC) 1, 0.1 0,4 ,- 20 17 0,36 18 17 0.45 1 21
SALIX LANATA (SEC) 1, 0,2 0,6 20 46 0, ~:B 18 43 1,25 1 92
SALIX"ALAXENSIS (SEC) ----f ,---- ---6.2-- 0-.5

- .~-~ - --- -_.
20

•.. - -- - 45-- -- - 0,5 [, is .. 47 ---------------0-;"20--r IT-
ALNUS SINUATA (SEC) 2, 1.1 22.9 20 307 22,98 18 308 22,05 1 295
MOVE TIME BETWEEN PLOTS (SEC) 73, 8,9 1578,2 20 13 1665,25 18 13 11 ,25 1 1
TOTAL TIME PER PLOT W MOVE 96;------d- 9,8-- 1906,0-- 20 1731,03 18 ------ -------5056.20---1-

~
().

N

I J J • J



1 J J~l J 1 1 1 ~I 1 ]-1

"t....

I

TAEl LE .B~5'" MEA NS, !HAN[I ARD EI~ r~ 0 R~; , AND V~A RI M~CES FOR TIM ES (4 M2 )
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 8. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
S 3: ZE (NH AT )~ i S-tHE- 'tHlhB'E R" bF'- }~fAM F{.I NG"'iJN t f 5 "f,EQ Li H,E II"'f 0" SAM r-'[E--l' Ht----·--· ..-'---·-.----,·--
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE •

• , ,_._'.....~~._ .. _.~ •• _.~'•• _ ....__..... ~-..--.,._...... ,_' ....~ .... ' ..._ .............." -.~- •• _._~~ -..- __ ~'r"~ •• -< .....
~,_... ~." ... -.- _.. '.'~'._'-'-'--'

CATEGORY (N;;: 10) -
X S_

X
S

'1
.t.

N NHAT WITHIN WN WNHAT

..... _. - "•.•• _."T' ... __'~ ._.- _ " .....~ . ~ no" ., •• _ ••• ,~_.,._•• _.

BETULA GLANDULOSA (SEC) 24. 21.3 4517.8 10 322
BETULA PAPYRIFERA (SEC) 10. 4.0 160.3 10 72
SAL I X PUL CHf, A . ( SEC )-----·--------'--·-----------2:-------'-- 'L 3'--,------- 18 •0--· - ..,- ---10·--------- .-105

SALIX GLAUCA (SEC) 1. 0.3 0.8 10 39
SALIX LANATA (SEC) 1. 0.1 0.2 10 6
SALIX ALAXENS IS (SE tr--"'--- ..------.-----._-- 99 ~-------- .. -.- fB~ ::)------ -3439 .~. i'- ~····----.. ·---1 0---·-----· .. ··--·- 15 ...
ALNUS SINUATA (SEC) 37. 6.9 476.2 10 15
MOVE TIME BETWEEN PLOTS (SEC) 112. 20.0 3980.4 10 13
TOTAL TIME PEr, PLOT W~t-10VE~ -··-'-·-'·2B6·;·~-·· 46.121243;8 .....- to-- -,----.-.
_. ~ ~ ~---------__R ~.~ - _

. ~ .... - .---~-- ........ ~ .~-_.- -_."._,-

....-.-.~_.._-~--_. . .. - -' .

~
~
\.Aj"
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_~M __ ~ ~ ~W __ ~MN._.W__ ~. .~q ~~ ~_~~ ~ • • - , --_

TABLE 13.3" MEANS, STANDARD Era~(Jr\s, AND VAR r ANCES FOR TH1ES (4M2)
OF SELECTED 9H~UB SpEC1ESI~nIVIDUALLY AND COMBINED FOR
SITE 9+ N IS THE NUMBER OF SAMPLING'UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME Wr THIN 20 r.' Or-'IIU':~-f1tAN"'W I l' H-'SO i. C"ONF I DE NCE ~.-- ._-- -----..-- ..--.-.--..---:.. --.. ---. -.----,--.-.....--- ..-.

I,

CATEGOf\Y (N = fO)"--'
2

X···-··· ..··S:.::···-· '-5 -- "'N "'NHAT-'WITHIN' WN' --WNHA'
X

\.

BETULA GLANDULOSA' (SEC) ..
~ .. - .. _.

2+
-. _.-

1 .2 14+8 10 .. ._.
126

BETULA PAPYRIFERA (SEC) 1 • 0.3 0+7 10 ~~ 13
SALIX PULCHRA (SEC) 31::' 6+7 450+6 10 15<J+
SALIX GLAUCA (SEC)

.- - .-._ ..-._"._."_.. _~._- Co" - --~.

'1+5 23.2 "'-10 .-
37,J+

SALIX LANATA (SEC) 1 + 0+3 1+2 10 '"l c,-.:;.,J
SALIX ALAXENSIS (SEC) 32. 8+4 708.8 10 29
ALNUS SI NUATA (SEC )'-' ._... -._....- .......... s; ....... 2 +7 73+1 . ... ... "10 ._-_. '--'136

MOVE TIME BETWEEN PLOTS (SEC) 143. 9.1 832.5 10 2
TOTAL TIME PER PLOT W MOVE 224. 18.1 3262+4 10
----- ~M R R ~ ~__ • N _

~
<J
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- ·--·"tABLt 8.l1MEANS, STANIrARil tRRdRS;--ANifIJAi~TAI'lCl~g-FOR-nMES-T4H2)'------"-- -.- - ._.-.
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR TALL
WILLOW TYPE, N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHATl IS THE NUMIIER OF SAM"PLINlrlJHiTS REQUIRED rei SAHF'L£ THE 
TIME WITHIN 20X OF THE MEAN WITH 80X CONFIDENCE.

·-· .. ·---·'""~r

_. ~ ,,__ ,__, ,_,_, .-0----··_--_.. _-_·_---_·,·_·_-----

CATEGORY (N = 20) -x S_
x

S
2

N NHAT WITHIN WN WNHAT DMa N= 2 DN DNHAT

------------------------------------------------------_ .. _-----------------------
BETULA GLANDULOSA (SEC) 13. 10,7 2272.1 20 543 2266.31 18 541 2376.20 1 568
BETULA PAPYRIFERA (SEC) 5. 2.2 95.7 20 140 80.47 18 118 369.80 1 540
SALIX PULCHRA (SEC) 19. 501 512.0 20 61 234.31 - 18 - ~B ---------------5511-;20--~-1---653---

SALIX GLAUCA (SEC) 3. 0.9 16.0 20 73 11.99 18 55 88.20 1 402
SALIX LANATA (SEC) 1 • 0.2 0.6 20 16 0.67 18 17 0.20 1 5
SALIX ALAXENSIS (SEC) --65-;------12 ;5---- 3142-;6------- -----20--------------- 31-- 2073.92 18---20- :.!2:578;0::;----1--21S
ALNUS SINUATA (SEC) 21. 5.2 539.9 20 51 274.68 18 26 5313.80 1 494
MOVE TIME BETWEEN PLOTS (SEC) 127. 11.2 2521.4 20, 7 2406.45 18 7 4590.45 1 12
TOTAL TIME PER PLOT W MOVE 255. 25.1 12619.8 20 12253.11 18 19220.00 1

~
~



,

._•.. _ .. * , .••.•• - _W" •• _ ••• __ "*_._"_.__ ." .. .. _. .,,_... .. _. .._.. __ ....._...__.. _. .. .•.__... . _ ..._..__.... _... _._~ _ _ .•_," .... _
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. -."--'.'- .. ---_....- . .__ . -_______________________________________________ • ~ ~ M • __ • __~ ._ •• ._

TABLE A~g MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 12. N. IS tHE Nuti BF~ I~ 'oj:-' SAt11:;C:t NG'lJN ITS .--T I-II:: - r:: STI HAT ED' SAMPLE -_._.. . .
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE •

....- -'--"_..._..'-_ ..~--

CATEGORY (N -= 10) x S_
-·X

S

~)...
N NHAT WITHIN WN WNH

BETULA GLANDULOSA (SEC) 52. 8.8 777.8
BETULA F'APYF: I FERA (SEC) -----.-.-------- ...---.-. :L ...-.-..-. 1 • 8 3~~. 2

SALIX PULCHRA (SEC) 27. B.l 656.8
SALIX GLAUCA (SEC> . 6. 1.7 29.6
SM_IX LANATA (SEC)"'-- ----·-·-·-·- .. ·--···-.. --..-17~ ----.-.-----. 6.5 ·············419.3

SALIX ALAXENSIS (SEC) 1. 0~3 1.0
ALNUS SINUATA (SEC) 1. 0.2 0.3
MOVE TIME BETwEj~lT·-pTjj·ts--(SE:e)--·----~65.·----~-~- .. (r~ 6-~-- ... c'J i ::;;6
TOTAL TIME PER PLOT W MOVE 173. 17.1 2936.2

10 12
. .- --.. - -- -'''1 () .. -- i 2 ?

10 37
10 34.--.- ..... ---·-1 0 ------- -...--- .... 59--

10 51
10 17

·-···-···~···---·---TO-·~ -'--'--"·:·9-"-'-"

10

~
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_._H ~ ~ ~ - _

TABLE A39 MEANS, STANDARD EF:RORS, AND VAR I ANCES FOR TIMES (4 M2)
.......', ..- .,. -_._-._----_.__ .~ ~_..~,.

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 13. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT>'-Is···-"tHE-HUfffiErrOFSt-ihf5 CnnrlJH rrn"r~~nLJI r.:t:n-T O---SAHF·LE·-THe-·------·-------··----·-·----·-----~-·--'-

TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.
----~_.--_.~--------------~~---~----------------~--------------_ .. _--------~----------_._--_._--~

WITHIN WN WNHANHATNS_ S
X

----~-- -.---- ------- ._--- ,- .-.- -._.- ·--·--·..···-2 - -- - --- .----- ---- ---~- ---~~---._-.- -. - --~ - -- _. -----.. ..-.. -.... ..- ---'

(N = 10)CATEGOr~Y

;

. ~ ... - . ---.. ."~--- --, .~_._-~_ ....___w • • _

BETULA GLANDULOSA (SEC) 33. 5.9 350.8 10 14
BETULA PAPYRIFERA (SEC) 2. 1.2 14.6 10 124
SAL I X PULCHf~ A (S ECf '-~-.-.._--.------. - .' ..... -9.

--- ...~._._._._._~ ..

2~2 47.5 - - ,- '-'-10 ---------.-.- -23'

SALIX GLAUCA (SEC) 5. 2.4 57.0 10 90
SALIX LANATA (SEC) 1 • 0 .. 3 1.2 10 41
S~lL I X ALAXENSI s (stt)-_·_-·_~·- ---'---' o. ... ,-.. --" 0 ~ 2 -. 0.3 10- .. ----. 69
ALNUS SINUATA (SEC) 1 • O. 1 0.1 10 .. 6

MOVE TIME BETWEEN PLOTS (SEC) 194. 75.0 56313.6 10 62
TOT AL TI 11E PEr~ pLOT 'W'MOVE .,--._.-,--. 246. . ...- -- '74.5 55442.5 ' ., ...- ... ._--. 1 (f ----,- .

------------------------------------------------------ -------------~._-~_."~~------ .. _--... _---~----

.... _ .._.. ---"~ ._......,..o--~
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TABLE B~o MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHfWIt-SF'Ectts-'TNIIIljitIUALCY AN[I"eOMBINED FOf~ ... - ....
SITE 4. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20%Or~··tHE t1E~AN WITH" 80%' CONt.- i rtENCE: • .._.- -.. '----"-" -- ----

BETULA GLANDULOSA (SEC)
.. -- ...,,-_.

52. 6.9 525.9 ···f:l. - . ~ ...•._.. I ..

9
BETULA PAPYRIFERA (SEC) 4. 2.0 45.9 11 124
SALIX PULCHRA (SEC) 50. 6.6 474.3 11 B
SALIX GLAUCA (SEC)

• , __ -,. .• ___ .• _ ••.•• ~'. - ___0. __~~___ • _____

14.
~ ••• ,.-•• < •• -",--- ,_••

4.9 266.8 - ..... ·····~·-fT-·-····-···--·50···-····
SALIX LANATA (SEC) 2 t 1.2 17.2 11 213
SALIX ALAXENSIS (SEC) 1. o~A 1 .9 11 37
ALNUS SINUATA (SEC) . "'" -... ,....,.................. , -- f ~_...... - ....... '0'.5

3.1 . . .....-. '1 C' .. -----.,..-. i 01 -...........

MOVE TIME BETWEEN PLOTS <SEC) 189. 79.1 68854.4 11 "80
TOTAL TIME PER PLOT W MOVE 312. 77.7 66457.0 11 ~

~
D<}

. '.
_._- ... -,-._._..•_..._-'---~

J c ... ).!

NHAT--····-tH THIN WN' . 101m·--""'N

) .....~, ...J

2
S's_

X

,I

-(N :;::"-' 11 )_.- .. _-.-- X'

"",,I 'e,1

----~----.- ~ • R •• _~ __ N ~~ •• ~ __ .~ ~ •• _M •• ~

CATEGOf<Y

~
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•
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•
"'~.~~._- ..--~-; .. -,-- ----.~-" .._.-._-".- _ -."' .. ,_..,-.-- _- __•__~_p·~.__•·· ..... _ .•••..•·_.h_,_'··· . ~'''''~ .. _. _. _.~...•,~...•_. _" •.• -_" .... _.
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--------------------------------------------------------------------------------------
TABLE ,gL/./ t·1EANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4t-12)

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 5. ··t(Ts·-fHE-·-NUM£lI~:ROFSAMFiL:i:HG""iW ITS; THE' EST IHATEn-'SAHF'C!::-'-''"----- .---.""---
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

_.M. ~ __ ~ _

--------------------------------------------------------------------------------_._------------

------------------------------------.--"-----~-----------------_._---~--------_._-----------

BETULA GLANDULOSA (SEC) 62. 10.3 1061.7 10 12
BETULA PAPYRIFERA (SEt) 1 •

... o ,~ 0.3 10 11.L

SALIX PULCHRA (SEC) 50. 12.0 1437.7 :1.0 24
SALIX GLAUCA (SEC) 2. '0.6 3.6 10 58
SAL I X LAN AT A ( SEC s_·-,--- .._--.-.~-~- . f ;_.. - --.. - --. 0 • 2 .... .~~ o'~'4

....... ----~ 10····· .- 26 ..,,- .

SALIX AlAXENSIS (SEC) 1 • 0.2 0.3 10 31
ALNUS SINUATA (SEC) 1 • 0.2 0.3 10 31
MOVE TIME BETWEEN PLOTS (SEC) 111 • 14.8 2200.9 10 '8
TOTAL TIME PER PLOT W MOVE 227. 28.0 7843.9 10

~
(:)

-..t)

WIT HI N I.W 'HINHATN
2

SS_
X

x(N:::: 10)CATEGORY

•
•
•
:.Ie

. _.._-' _.. -- ._~.- ..--, ~_._."..-..- ..
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TABLE J11 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (4M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 6. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT)' IS -TI·1E-NutiIIEr,'dr-"sAMFTI NdiJ~n TS REOU I REtl' "ro' EfAr:n:TE'·-nn::-.--·,-.. ·.---..
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE~

. ~ .. _--'.......~. _..~- ",.- .---_.~.............._-~_ .. _.... _'... - . ""., ..... -~,- .. --.

CATEGORY (N ::: "10)
_.
X s

X
s

'1.:.

N NHAT WITHIN WN WNHA

--------.-- ~k ~ U~~~"~~_~... • __ ~R • ~ -----R--_--.-------·--·------~------- ---

BETULA GLANDULOSA (SEC)
BETULA PAPYRIFERA (SEC)
S~\LIX PULCHRA (SEC)"
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOTWH6vE

.... J J

75.
1. •

44;' .
10.
4.
2.
1 •

189.
325.

ce .•c]

8.0 635.5
0.3 L 1.

-1 .. 7:--·------ 59 6 • i
3.3 108.5
2.8 78.7
1.i 12.2
o.~ 0.2

110.0 120928.9
111.0 123273.8

) .)

10
1010 ..... ---.....

10
1.0
10
10
10
10

I

5
3:1."'13 ..... __ ..

50
175
104

12
140

~
............
()
.1
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TABLE i!f3 t1EANS , STANDARD Ef~ R(]I~S, ANfl VAR lANCE S FOR TIMES (4t12)
OF SELECTEDSHfWB St-;tCI ES I NtlI VIrIU?ILL Y MHlC(H1BIt~tD FOR
SITE 7. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THt
TIME WITHIN'201.· Or-fHt: tH::AN WITH 801. CONFIDENCE.

.-.-.- .,.,-.. _." _ _-_ ..

~
-.......--

u •• •__· •· •••• __~ ••__ .< " .~~_._." __ ,_."'_

H····· ..--.-. -'-·NH AT.--.- ..-.W I TH I N' 'WN .....-- WNi.' )c··_·- -.. --.. S~- .-.. " . S

X
(N:::: 10

2
CATEGORY

BETULA GLANDULOSA (SEC )'... --.---- 39.
--~ ..._~...--- ..' .. 5.5 . '30b.()· ... 10------ .-.-.. ... t:}

BETULA PAPYRIFERA (SEC) 1 • 0.1 0.2 10 10
SALIX PULCHRA (SEC) 25. 5.2 266.7 10 18
SAL I X GLAUCA (SEC f-" .. ..... ..---.. '1 L .--.- .. 2.6

...

68.0
. ..... .- .. - 10 .. ..._._...• _.. 23-

SALIX LANATA (SEC) 36. 7.5 558.9 10 19
SALIX ALAXENSIS (SEC) 1 • 0.3 0.7 10 .. 15
ALNUS SINUATA (SEC)

.. . ... - ......... i • ··0.1 0.1 10 ... "_ ....~ ..
6

MOVE TIME BETWEEN PLOTS (SEC) 139. 27.1 7355.tl 10 Ul
TOTAL TIME PER PLOT W MOVE 253. 25.6 6561.8 10

.. -._- . -~'

-~--------~._~.-----------------------_.~------------------------------------~--------

. f·

i

~
I
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----. TABLE Bye; MEA~is; STANDARIt ERRORS;~ANDVARiANCES-FOR·-TiHES·-( ..fM2
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW DWARF
BIRCH-WILLOW. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAk~[ING UNITS REQUIRED Tb SA~P[E-T~E--

TIME WITHIN 207. OF THE MEAN WITH BOX CONFIDENCE.
- _--_._--~ ---..-- ---------_·_--_·-.----1

CATEGORY (N = 61> x s~

x
S

2
N MllAT WITHIN WN WNHAT BMS N= 6 BN IINHAT

.. _. ~ ..__._-~-_. - .--------------------------------------------------------------------------------
BETULA GLANDULOSA (SEC) 52. 3.5 749.4 61 12 60B.OB 55 10 2304.26 5 35
BETULA PAPYRIFERA (SEC) 2. 0.5 16.2 61 147 16.27 55 147 15.67 5 142
SALIX PULCHRA (SEC) 34.- ------3.5-- 756.0 61 .. 27 577.91 55-" 2J,---------'2715;·21---S--·-..-9S--·
SALIX GLAUCA (SEC) B. 1.3 101.4 61 66 92.14 55 60 203.85 5 133
SALIX LANATA (SEC) 10. 2.3 323.6 61 134 176.33 55 73 1944.13 5 799
SAlix ALAXENSis (SEC)

. - _. -- i ~-----()~ 2-------2";e ------. ---- 61- _.- ----.- 86 -2.70 5:r--B2-- ~9 :;, 13:r--
ALNUS SINUATA (SEC) 1 • 001 0.7 61 38 0.72 55 40 0.27 5 15
MOVE TIME BETWEEN PLOTS (SEC) 148. 26.2 41955.5 61 79 43235;92 55 81 27870.67 5 52
TOTAL TIME PER PLOT W MOVE 257.'" _. 26.6 43174.5 61 44165.34 . 55' - --- ---- . ----32274.81- 5

." - ._._- ._--- -._--,

~
.........

f'0

J .J ",.. ie ••• J .J



] ) 1 J 'J ) 1 J J 1 i ."J 1

- ._-_.._~.- _..-- "-'---"- .._._------- ---<. --<---,- .._.-. ~ -~----~-~~.~._. __._-_.,--.- --- ---...-. '-.--'- "..-,,- " ... _.... _--,._- .- '- - -." ~.""_ .. - .. -

~
I

_ ••••• _ "T_ _ ......_,_ •••_. _ ••• _.~._.,_••••W .._. '. _. ". ._. ~

~ ~ ~L~-JJ~;; M~~~S -; -;~~~DA~ 0-ERRo~; ~- AND-~~~I AN~E5-~o~-~IME;- ~ ~M;;- ..-_.. -.. -- ---_..-.. --
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 3 •. N IS' THE: NUtHtErCor-SAMF'LING' UNITS. THE ESTIMATE[I·SAMF'LE-·-'..'-
BIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20X OF THE MEAN WITH 80X CONFIDENCE.

.. -'--'-~'-'-

------_ .._------------~._------------------------.---- -----------------------------_.-

- ~.._-.~---~._-_._--_.- '. -_ ...._-, ~"" -~".

BETULA GLANDULOSA (SEC)
BETULA PAPYRIFERA~SEt)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)

wmWITHIN WNNHAT

58............. 1. 3·--··..--_ ..

19
219

62

N

9
.. 9

9
9
9

........ ---_ ....~.-,-~ _..... -._---.._-_..._._.. ,

2
s

10.0
0.4

4604.6
2662.5

1.5

. X"
S_

1 •
22.

x
. _... - ---- _._•..~~.-- ._--_...

3. 1.1
l. ; _ - 0.2

102. 22.6
17.2
0.4

(N::: 9)
• ..~ ,_ ••• _. __ e ••'_~ -.'-'_-_'0 .. ..

GATEGOr~Y

~

...

~.

t

t

"70 _ ... __9 35______~
9 - --------91 "---_ ...... ,('} W
9

;'~~-'t.-r.~l,: '.':' ..., ····,·'ll';--~:--·7:..• ",_.r..~.~,,:-- :--<'J:~~'..~...,

SALIX ALAXENSIS (SEC) 10. 4.5 178.4
ALNUS SINUATA (SEC) 1. 0.4 1.8
MOVE TI MEBETW'E'rnrF'Lo Tlf'TsE ef---"·--·· ;!'6(f:···_···· ....· f29 ;1" 15005'7. O'
TOTAL TIME PER PLOT W MOVE 401. 149.2 200246.7
----~---~--------.-----_._----------~-------------------------------------------------

"

t

•
• __• •• 4' ,__



TABLE B~' MEANS. STANDARD ERRORS. AND VARIANCES FOR TIMES (4M2)
OF SELEC TED SHRUB SPE CI ES I NIII VirIUA[[Y - MHi COHEe I NEn FOR OF'EN LOW -WI LLOW
TYPE. N IS THE NUMBER OF SAMPLING UNITS, THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WtT~ eO~CONFIDENCE.

.~ :

,,-... .-_._,--- ._._- --._~--_.._--_ ..._----,- ~_._._-

CATEGORY (N :: 9)
_ 2

- -------X--------~-----S:::~----------S -
X

-.------- W--------- NHAr WITHIN - WN-----WNHA-r-DMS-N'=--r-DN~---DNHAT---

BETULA GLANDULosA (SEC) 3,---- -- - 1; 1 - -- - - 10.0 9 58 10.00 8 58------------- 0 ;------- -0 - ---1---
BETULA PAPYRIFERA (SEC) 1. 0.2 0.4 9 13 0.44 8 13 -0.00 0 0
SALIX PULCHRA (SEC) 102. 22.6 4604.6 9 19 4604.61 8 .19 0.00 0 1
SALIX GLAUCA (SEC) - - - :2:2 •.--------- i1 •2 -- -- 2662.5 ----- ------ 9 219 2662,50 B-""219-------0--;----O--~--

SALIX LANATA (SEC) 1, 0.4 1.5 9 62 1.50 B 62 O. 0 1
SALIX ALAXENSIS (SEC) 10. 4.5 178.4 9 70 178.44 a 70 -0.00 0 0 ::\.

ALNUS SINUATA (SEC) --i. .--- ~

0;4 La 9 35 1.78 8 35 ------------.=0-; 00-----0------0---
MOVE TIME BETWEEN PLOTS (SEC) 260. 129.1 150057.0 9 91150057.00 a 91 o. 0 1
TOTAL TIME PER PLOT W MOVE 401. 149.2 200246,7 9 ~00246.70 8 -0.01 0

~

----...t::...

J .J ..1 J J J -J J
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TABLE ~~7 MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE :t.0. N. IS ·tHE-~IUMBE R--cfF"-s AM PL t ~1(f-lHJ Its ~-- .. THEE: STi MA IE D"-SAHr5l:E:-·~ ..- -.-.. --~_.- ..--.------ ------- ---- -.__. --.-.---
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

- -- . .-.- ,,-' --_. . - .. - - . -_.-._~... ...~ .---------- • __~ ww _

WNHATCATEGORY
2

(N = 10) X S_ S N NHAT WITHIN WN.. ,-.--.-.-.-'-~--..-~------...--- ...............~-~~--.~~---- .......--.~,j--.---~._~ ..__.__.._~ ._. __~ O,_._~_~~_••--~-.-------.-•• -- •• -. ._. ••• __ ~~. ~__•• _ --------.---.--

-~-_·-·------_h~ ~ . ~ ~ ~_-- ~__

~"'.~_.__._--_._._---_.__._..._--.~_.-~ .. - - ~_. -"~- .......-_.__ ... -- ..---------------------------------------~~----------------------------------------------------

BETULA GLANDULOSA (SEC) 84. 11.2 1245.6
BETULA F'APYRIFERA( sECT~-'~--'~---- 1.'-" -.-- 0.4 1.4
SALIX PULCHRA (SEC) 36. 8.2 675.1
SALIX GLAUCA (SEC) 13. 5.1 259.4
HAL I X LAN ATA( SEC )'-~-- .- -··---------:-·Z:fXO? 11"--5 k"1J"136~' 3 '·':'1 S5 72 L 8
SALIX ALAXENSIS (SEC) . 2. 0.7' 4.9
ALNUS SINUATA (SEC) 2. 0.4 1.8
t10VE TIt1E BETWEEN F·LOTS·HH::e)-·--~·-··--46 •....... 5.8341.6
TOTAL TIME PER PLOT W MOVE 322. 137.4 188708.2

10 8
10 73
10 22
10 67

---·--··--·-·-10----------·· -"---3 91'- - _.- - .....-.-.-.' -- ....-..

10 51
10 30..
10- 7
10 ~-......

~.\.J\ __ ._
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TABLE Bt/g ME At·IS , STANDARD ERF~ORS,- ANIi VAR I ANCES FOR TIMES (10M2 ) ..
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 11. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) .1"5 THE-·N[jMiIE-f~--OF---sM1f'LI NG ···ON 1"t S--j:".:EllO I RED . TO SA~1P[E---fRE--·--- ~--.-_ ...-. -.-.-- _.-
TIME WITHIN 20% OF THE MEAN WITH BOX CONFIDENCE.

CATEGOf-:Y (N = 10)
-
X s_

x
S

~?

N NHAT WITHIN WN WNHAT

---~-------------------------------------------_.-----"---~------------"-----_.----------

BETULA GLANDULOSA (SEC) 44. 8.0 638.4 10 14

~----.
6"-

J

- .~-~-,_._.. ---

J ,..J

<•• - •• -- •• - ~_._-----' --.- - .,-~----~-~ •...-........-.'----..

I.J41)I

BETULA PAPYRIFERA (SEC) 1. 0.7 5.6 10 118
SAL. I X PUL.CHF~A (SECS·-' .----..-----~---.--.-.- 5;-- -----'''·0.8''-'''-'· 6.8 . ·······-·--10·-·---------·--··"1 2-'····-'--"-- - .
SALIX GLAUCA (SEC) , 10. 2.6! 68.9 10 31
SALIX LANATA (SEC) 1. 0.2 0.5 10 12
SAL IX AL AXE NS I S - ( SE:CT·----..····-·~--··---·-·-i__;_-·-----O ~ 2--'- --.- .. "0.2 .... ...- 1o'-·~·---'-'--'--·· 20 ..-
AL.NUS SINlJATA (SEC) 1. 0.2 0.3 10 17
MOVE TIME BETWEEN PLOTS (SEC) 114. 6.1 376.9 10 2
TOTAL TIME F'EH PLOTi.fMOVE ··-··--·------177.·-- 7.a 611.8 10 ..----- L _

,],"",w.J
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--------------------------------------------_ .. _---------------------------------
TABLE A" MEANS, STANDARD ERRORS, AND~ARIANCES FOR TIMES (10M2)

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR WOODLAND BLACK
WHITE SPRUCE TYPE. N 15 NUM~ERa~sAHPLING UNITS.- THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REGUIRED TO SAMPLE THE
TIME WITHIN 201 OF THE MEAN WITH 80X CONFIDENCE •

....._~__ . ._~ _, ----- -.-0-_---------------

._.-- .---------------------------------------------------------------------------------
WNHATCATEGORY (N = 20) x s_

_ .. - - _.--. _. --- j( s
2

N NHAT WITHIN WN _ 0_. _ 9MS N= 2 (IN BNHAT

IS 10 B040.05 180
- 10 109 --~---~--1-;"2"5-----r-~- -39--

18 34 4774.05 1 473
18 55 45.00 1 15

- -1 a-, liB~---'15'19l)-;20--r-------790--
18 -58 8.45 1 190
18 29 2.45 1 65

---1 B --- 3----'-----231 89-;05---T-' ----150--.
18 105996.80 1

941.9B
3.52

340.92
164.16

92961.14
2.56
1.07

:3:59.25
94660.01

14
._.- - 106

57
53

769
65
31
11

64. Sol 1315.6 20
--L-- ----- 0 •4 . ;3.4 -- . - 20
20. 5.4 574.2 20
11. 2.8 157.9 20

-.- --;--~ZO..-1/· ,k•.~, 6S-;2--9299 9 ;6--------- :! 0 -_.
1. 0.4 2.9 20
1. 0.2 1.1 20

80 ~-----._-~- B•e-- i 560 ~ e- ---~ -- - -20

250. 69.0 95256.7 20

BETULA GLANDULOSA (SEC)
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC;
TOTAL TIME PER PLOT W MOVE

._,---" -------------------_._-

_,~ .._ .._ .. ........... . • w··. ----"--- -.. _--.. ._.- - ... _.._-_._----

~
.........
~
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TABLE .Bso MEANS, STANDARD ERROR8, AND VARIANCES FOR TIMES (10M2)
OF SELECTEII5HRUII-- SF;EC f Es-l NtiIlJ HIUALLY-- AND COHn I NED FOR
SITE 14. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS-REQUIRED TO SAMPLE THE
TIME WITHItf 20% of-tHEl1tAFr~-wltH 807. CONFIDENCE. . ------------.. ---.-

CATEGORY
_ 2

.- (N -=;-IO)------~--~-)(----·-~·-·-·~-S.:..-··--~------·--S ---

x
-- --··--------W-----------·--·NHAT--------·Wln·' I N----WN-----WNH AT

BETULA GLANDULOSA (sEc)
- _.. . ... -. "---.--

92. 7.2 520.8 10 3
BETULA PAPYRIFERA (SEC) 1 • 0.1 0.1 10 6
SALIX PULCHRA (SEC) 16. 11.8 1388.5 10 234
SALIX GLAUCA (SEC) - - ... -.-- 1. •

0.3 i- 1.1 10 20
SALIX LANATA (SEC) 1 • 0.7 4.7 10 192
SALIX ALAXENSIS (SEC) :I. • 0.2 0.3 10 3:1.
ALNUS SINUATA (SEC) - 1 • 0.3 0.8 10 55
MOVE TIME BETWEEN PLOTS (SEC) 49. 4.4 -- 193.6 10 4
TOTAL TIME PER PLOT W MOVE 161 • 14.9 2216.5 10

.. -". - ._- ..- ~-

_____________________________ ~__________ M. __ .~ _______ •___________ •_________________________
~

-----~

,~;.;- __ ;-I _,".~J; __ .. ;;;..I ,j '" J ) J
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TABLE ESt MEANS, STANDARD ERRORS, AND VARIANCES FOR TIt1ES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 1'5. N t S THE: NUM BE: l:;;-'-OF'- SM1PL 1 ~I G-UN ITS. . THE ESTIMATED SAMF' ct'--- --"----'- ---..-.----,---..--. '. ,--- '--'.-- -- "-'-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE •

...._....--- M~_~ __~ N_. ~ ~ •. __.

CATEGOr~Y (N::: 10) x t'.::J_

x

2
s N NUAT WITHIN WN WNHA

-." •. ~_ .••.•••' _ •. _ - ·~ ·~ , ~.~4 '·'_~'._._. • __ _ _. __•••_~ .. _._. __~~

-~-~---__R_~W_R__~ ~ ~ ~_. M~. __ ~_~ ~ ~ • _

•

...~ >-.

BETULA GLANDULOSA (SEC) 85.
BETULA PAPYfUFERA (SEcf··-- ..·.. "..····....-....-.-. 1.
SALIX PULCHRA (SEC) 24.
SALIX GLAUCA (SEC) 1.
SALIX LANATA (SEC) 1.
SALIX ALAXENSIS (SEC) 1.

ALNUS SINUATA (SEC) 1.
MDVE TIME BETWEEN F,'Lofs·-(sEcY....._·..·.. i::5"0.
TOTAL TIME PER PLOT W MOVE 243.

5.7
0.2

10.6
0.2
0.2
0.1

0.2
20.1,
22.6

320.1
0.2

1129.0
0.3
0.3
0.2

0.4
4028.1
5089.2

10
10
10
10
1,0
10

10
10
10

2,. 2(f ... -...

HO
::H
4b
12

26
10 ~

---~



---~-----------------------------~------------.------------~---------------~----------

BETULA GLANDULDSA (SEC) 57. 3.6 128.2 10 2
BETULA PAPYRIFERA (SEC) 1 • Od 0+2 10 j 'J."'-

SALIX PULCHRA (SEC)-
.,._-. - ....__...•...__ . __....

44. 7.9 620+4 10 14
SALIX GLAUCA (SEC) 6. 2 t.2 48.3 10 66
SALIX LANATA (SEC) 17. 7t1 505.9 10 73
SALIX ALAXENSIS(SEt)

, .. -_., .._.~_..... , ,_.._----.-~-

3.
." •......•. ,

1 .6- 25.7 10 -- --- ---'--1 03--' --

ALNUS SINUATA (SEC) 1 • 0.5 2.9 10 62
MOVE TIME BETWEEN PLOTS (SEC) 68. e.- 1:::- 302.4 10 3..I • ,J

TOTAL TIME PER PLOT W MOVE 197. 14.5 2101.8 10

TABLE B$L MEANS, STANDARD ERRORS, AND !jAR i ANCES FOr;: TI t1ES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 18 t N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS- THE NUH£IEr~Dr-fJAt1F'LING UNITS REQUIRED TO SAMF'LE THE'
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

~

~

a
J

,
, :

WITHIN WN WNINHAT

_~~, , __ • __+ - - - •__• •• • _0 •• --••• _.... ,"._._ _ • _

- I

N

,I

2
s

x
s_

J

x

.. J

(N::: 10)

.J

CATEGOFcr

•
.....

D;':i

•
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TABLE f>S3 MEANS, STANIIARD ERRORS, AND VAR I ANCES FOR TIMES <1 OM2)
OF SELECTED SHRUB s~~tit~-iHtiI~ItiDALL~ AND COMBINED FbR
SITE 19. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE •

.'~"'~" . _.·, ..... _~_T_·· ~_ ••_........_~ ...... _,.~•.__ # ••~_ ••_. •
.-.~_.-......_~_.__ . "-'-.'-' ...~--_..... ~.....",

_ 2
(N' = "j 0f·----·-------X-----·S:---··-~·· "S'"'''' -_·..·_..·.._..··---...._·-N---~----NHAT---·'- WITHIN-·-l.JN·---·WN~·

X

------------------------------------------------------------------------------------

~
~

-----

381.6 ---- .. 10 ""10'
0.3 10 31

131.3 10 23
0.3 10

.....-
31-

0.2 10 12
0.3 10 .fJ <7
0.3 10 31

8689.6 10 22
7428.7 10

.. -'-' -.--_ ..-.- '4'0 .-. -', '., 6. 2

1 • 0.2
15. 3.6
L-'" 0.,2
1. 0.1
O. 0.2
1 ;.... 0.2

130. 29.5
188. 27.3

CATEGORY

BETULA GLANDULOSA(SEC)
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

I

r
~

I



TAIILE B~r MEANS, STANDARD ERRORS, ANti VMdANCrSFOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR WOODLAND BLACK
SPRUCE TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZEjNHAT) IS THE NUMBER OF-~AHPLfNG-DNlt~REQutREn-10BAMPLE tHE
TIME WITHIN 20% OF THE MEAN WITH aox CONFIDENCE.

-~~-----_._-- -"-_._---_._-,- _._ .. _-_._-----_.._- ------_.

CATEGOrn (N = 40) x s_
x

--_.- --2----
s N NIJAT WITHIN WN WNHAT EeMS N= 4 DN llNHAT

BETULA GLANDUlOSA (SEC) 69. 4.4 761.5 40 7 337.67 36 3 5847.63 3 51
BETULA PAPYRIFERA (SEC) 1 • 0.1 0.2 40 15 0.19 36 15 0.17 3 13
SALIX PULCIJRA (SEC) 25. 4.7 893; 9 -- 40 60 817.32 36 55 -.. -·1813·;3T----3---12T
SALIX GLAUCA (SEC) 2. 0.6 15.8 40 162 12.48 36 128 55.53 3 569
SALIX LANATA (SEC) :5 • 2.0 168.0 40 299 127.75 36 228 651.13 3 1158
SALIX ALAXE~si~ (SEt) ~--~T_;--·--~-6-:4--~-·_-'7 ;',C- -.... ----·40·- --.- --"195 ~ -- 6.61 :36 -174 17.17 :r-451--,-
ALNUS SINUATA (SEC) 1 • 0.2 101 40 57 1011 36 57 1.20 3 61
MOVE TIME BETWEEN PLOTS (SEC) 94. 10.5 4409.3 40 21 3303.42 36 16 17679.22 3 82
TOTAL TIME PER PLOT W MOVE ..i 97;---- -i6.9---· 4769.7- 40 42()9.05 36

.._....-- n 497-;li·;J-----3 .---

~
N
~

• J J



-1 ~-~ I -1 I )
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.-, 1 . 1 1 1 I

• -- ,_. ~. ...... .•_ ...._. .• ••..• . .. _·_··c ....·._~ ·.~_ ... _·_ • " __ .• _.

~Ai~~ ~""85;5'M~~N~~ -~~~~~AR~l-~ R'~~R;.;- ~N~I·· ~ ~R·~ ~N~ ~s·· ~~R·- ~ ~ ~ES-~; ~~;~-------------_..-
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 16. t~U"j: S·THr::·-NDHBER···OF·· SAMF'[:t Nn"UNits; .. -. THE' ESn: MA t Eti- sAHr.:'[E·--··---"'- - _-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

~l
L.

_ •• ~~"~,__.~.~_•• ,, _.~~_._._•• " r

WITHIN WNCATEGORY (N = 10) X S_ S N NHAT......_ _._ --.----.- -..-.- -.-- ..- - ..--- X' __.. -._-._ --..----..--.- u_._·_.· ·..··.._··· ..- .. _ _ _ .
WNHAl

BETULA GLANDULOSA (SEC) 18. 6.0 365.3 10 4 tl
BETULA PAPYR I FERA -( SEC f .. ·_··-_· __ ·..·.. ·.. -- 7.

- --.-._ ..- --_ ...• _-- ---
4.0

n_••__

158'-7
. _... - ... --To -........ ----..-- 133" .

SALIX PULCHRA (SEC) 8. 4.2 174.7 10 128
SALIX GLAUCA (SEC) 5. 3.4 114.8 10 196
5ALI X LMMTA (S tcT'" .. ...... .. --_....-..........f'; ..... _......."--.

0.3
_._------ - . .

0.8
. ---_.. ·10 ." ...-...-... 26

SALIX ALAXENSIS (SEC) 1. • 0.2 0.6 10 i'B
ALNUS SINUATA (SEC) 20. 8.1 651.6 10 69
MOVE TIME BETWEEN PLOTS (SEC)--- 119. 38.6 14900.4 10 44
TOTAL TIME PER PLOT W MOVE 178. 48.8 23789.2 10

.. - -- .

~
~

W



WNI

.~

~

--t::..

. ~- .. ~.- .._.. _~..~-

---~ ... -_.._ •.~ •. -._•• -. -~-.- <_., ._. -, _._-- ••_. -' '••_--

0 ••••__._,._••_~_, ••. _~•• ." ••••••• ~. ~

N NHAT WITHIN WN

_._._._---......~,- ';-' .,._._._-'... "-,--~~. _..- - .--......... ------,-.

O

2
Ss_

X

..
X<N::: 10)

_____, _.r.'" __ ~__ w_ __. _"'O____ . ._ _.-..~>••••••_ •• ¥_ ,. •• __ . "" __ ~ __ ' .•

_· ~. ~M •• •• __ • __ ~~ • ~. _

TA[-1LE B~(P t1EANS, STANDARD E:Rr~()I\S, AND VARIANCES· FOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COKDINED FOR
SITE 17. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT~tS1HE-NUMIE~~bF-SAMPLING-UNITSREaUIRED TO SAMPLE THE
TIME WITHIN 20~ OF THE MEAN WITH BOX CONFIDENCE.

CATEGORY

BETULA GLANDULOSA (SEC) 3 • 1.1 12+2 10 69
BETULA PAPYRIFERA <SEC) 7. 2.9 82.4 10 7;3
SALIX PULCHRA (SEt)

--."_._" _.- ... _.'_ ...

O. 0.2 0.3 10
_. - . ~ - .- ... . - . 6('/- ...- -

; I SALIX GLAUCA (SEC) 1 • 0.2 0.2 10 20
, SALIX LANATA (SEC) 1 • 0.2 0.3 10 31

I; SALIX ALAXENSIS (S~cjO-
- -.~."- ..._~--- ._--

L
.. - -_ ..

0.-2 0.4 -- -_. - .......__.. 10· -'--- . 26'· --..
ALNUS SINUATA (SEC) 1 • 0.2 0.2 10 20!I

i MOVE TIME BETWEEN PLOTS (SEC) 82. 11.4 1288.4 10 "8
TClTAL TH1E PEr.: PLOT- W MOVEt···-'- ----.---.- .95. -- 0 - 12.4 1533.9 10

"01 "0"'] _,J '...1 '" J ~J
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TABLE 8S7MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN MIXED
SPRUCE-BIRCH TYPE. N IS 'NUMBE~ OFSA~PLING UNITS. ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80X CONFIDENCE.

- -~_.- - -_._- - .._- -~---
------------------------------------------------------ -----~---------------------

¥.- .'-'.' ~ --~--~--------~

~ .'-- _._,~ .--- -- -..... --'., •. __..

-----j

,"f,

f ~

CATEGORY (N:: 20) x a
X

S
2

N NI·IAT WITHIN loiN WNHAT BMS No: 2 BN BNHAT

BETULA GLANDULDSA (SEC) 10. 3.5 242.1 20 91 188.76 18 71
BETULA PAPYRIFERA (SEC> ------- 7 ;---~----2. 4 - 114.2 -------- -- 20 99 120.53 IS-lOA
SALIX PULCHRA (SEC) 4. 2.2 96.2 20 253 87.49 18 230
SALIX GLAUCA (SEC) 3. 1.7 5901 20 309 57.50 18 301
SALIX LANA1A (SEC) --T;--- ----_.- 0 • 2---- 0." -- ---- ------20 32 0.52 18 30
SALIX ALAXENSIS (SEC) 1. 0,2 0.5 20 22 0.51 18 21
ALNUS SINUATA (SEC) 10. 4.5 403.7 20 159 325.90 18 129
MOVE TIME BETWEEN PLOTS (SEC) 101. 20.0 8020.9 20 33 8094.40 18 33
TOTAL TIME PER PLOT W MOVE 137. 26.3 13829.9 20 12661.52 18

\
1201 •2:5 1 <\ 51 ", '

0;20 --~- T--~----r~

252.05 1 662 '-\
88.20 1 461 -
-1 • 25-- -~-1 ------71----'-
0.80 1 33 -',

1805.00 1 711
6697.80----- 1 ------28---

34861.25 1

~
~

~



. ~.. ,. ,"..-_. ... -_ .. ,_ ....._.._-, ..__.,.~ ~........ .,~_ .....-"~~-'". .. _.-•... ,-_._--, _.,.-._.~. " ..~._-..~. ,~_.""- ......

TABLE B~g t1EANS, STANDARD ERRORS, AND VAR I ANCES FOR THiES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE: 8. N.. I S tHE: NUti BE:j:~-··dF·-5A MF'CI Nfi-UN IT 6.'·_·t HE· Est tHATEIISARF-TE·- - _-.._..__.. _,. -_ _-. - . ._~_.~_ _.__ _.__ .-
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

- .. '-, "._,,-_.' - .. ._-- .. _---.- _.. _....._... _-._-_.~. ~

_____________________________________ ~. ~_M ~~ __ •• .~_

- - ~ -_. '---" ....~.~.... -_.... - ... - '- _.. ~.- _.. ----_._--_._-_.....-CATEGORY (N::: 11> x S_..... -. _.... ··X 5
2

N NHAT WITHIN WN WNHAl

I

I;,! .
I .

_.------------------------~._--------------------------_.- .. _---~~------------_._-------.-
BETULA GLANDULOSA (SEC)

.-'··-1 ~,)

7054.6 11 133,47..',," 25.3
BETULA PAPYRIFERA (SEC)

··__·.-·.··0.-•...•..... 24 • ......... iOtO 1092.8 .. _.. ·····-1 i··· ... ----- , 77 ..
SALIX PULCHRA (SEC) 11. 5.2 301. 6 11 98
SALIX GLAUCA (SEC) 1 • 0.3 0.7 11 3~)

SALIX LANATA (SEC)
....... __......_. -_._-- -... ~._.,_. :2 ~._- - ........._....

1.3 18.2 .. _. _.- - ·11 ·15T
SALIX ALAXENSIS (SEC) 99. 9.8 1055.0 11 5
ALNUS SINUATA (SEC) 55. 7.1 553.6 11 '0
MOVE TIME BETWEEN PLOTS (SEC) 101. • 18.4 3732.9 U. 1 ~)

TOTAL TIME PER PLOT W MOVE 341. 45.1 22352.4 11
-------------------------------------------------------------------------------------

.. _.. ·_·_·~~·.h_ , . __ . . .

~
~
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..•. .•- "- _ " .. _ "n _ ••_ .. ,;. __ ~ _ _ .. _ _ ..__ _ __ _ .. H __ - -_ .

TABLE B~1 MEANS, STANDA~D~R~ORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 9. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SI ZE( NHAT 5- t s -rHE"'-NmnH: F~--(jJ::··SAMP Lt NG-U NIT S' F: E: tW I r~ED i" ('j-g AHF'L t· -rHE:-·--·---- .. -
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

BETULA GLANDULOSA (SEC) 13.,ld/(I'''· 12.1
BETULA PAPYRIFERA (SEC) 6. 3.6
SALIX PLJ LCHRA' -{~fE:c 5-- .... -..----..--..---.-..----35 .---.- -----.- '6 • 1
SALIX GLAUCA (SEC) 24. 10.2
SALIX LAN AT A (SEC) 6. 4.1
SALIX ALAXENSIS (SEC) 27. 6.7
ALNUS SINUATA (SEC) 9. 4.0

WNI

~
N
-......1

.~......-...-.. .. --- '-"1

...__..._--- ..1

_._.. _- ._-_.-- - ------_._.-_.

}.,

WITHIN WN

14

NHAT

309
141- --. i2"" .

65
169

24
66

9
9

N

9
9
9
9
9

9-'9 ....-...... --...

". , •. _ •• _ ••__ .', ".'_ .•.•.•__ "~'__'. ~ •••..- ._M.__._. • __ •• _. __·_·_'_._ ~....-_

'") .
....

S

1317.2
119.4
333.0
944.0
153.6
406.9
142.8

X
S_.

30.3 8254.8
3:i. • O' "8654~ 9 -.

9) X

_...._- -.-.__ ._. -- ~--_..--~--.~, .._...~-- - --_.---" •..._-_.

(N =CATEGOf\Y

MOUE TIME BETWEE~ PLOTS (SEC) 158.
TOTAL TI ME ('CR FT:OT -W H-dvt---------·-·--279. --

'> '



~AB~E-640-~EANS~ -S~ ANDAR j;0_ERRO~S~- AND-~;~ ~ ANCE ~-;aR-~I ~ES-~ ~ ~~;~ ---.- ---------_._-
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR TALL
WILLOW TYPE. N IS THE NUHnER'OF' SAMPLING-UNITS; THE ESTIMATEn SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REOUIRED TO SAMPLE THE
TIME WITHIN 20~ OF THE MEAN WITH 80~ CONFIDENCE.

------------------------------------------------------ -----------------------~--

•. ~-- ••.~=~~~--==_=1

BETULA GLANDULOSA (SEC)
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W HOVE

32.··~lt ... j 15.1 4560.0
16. ---~ 6. () . 712.6
22. 4.7 441.5
12. 5.2 542.2

- --- 4;------~2. o-~ ~ 78.3--

67. 10.2 2085.5
35. 6.7 892.2

127. . 11.7 6283.2
313. 28.6 16404.B

.~

4504.65 1818S 5556.Bl 1 228 .<~:
660.14 18 107 -----------1656;42'---'--r~-26T ,',
315.57 18 28 2709.02 1 234
419.95 18131 2741.87 1 850
78.36 "--18 -:;-206--------76'.42 1 201-'---c~"_""'!'j1

766.98 18 B 25819.44 1 240 -'.iii
371.01 18 13 10272.78 1 354

5742.60 18 15 16014.22 1 -'-~-'11---

16264.62 18 18928.72 1

CATEGORY (N = 20) X s_
x

s
2

N

20
20
20
20.-, 20 --- --

20
20
20
20

NHAT

107
115
39

168
206 .-

20
31
16

WITHIN WN WNHAT leMS N= 2 Btl BNHAT

~
~

~

,~ >.1 I ..1 .. _.1 .J .1
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-~------------------_ -------------------_ .._-------------------------~~- .._-----

TABLE B~f MEANS, STANDARD ERRORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUD SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 12. N 18 THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WIt Hf N'2 0%' ·0F··..·rHE HE AN ·W Inr 80 Yo 'C 0NFItll::NeE: • ..---......-.--.--. --.-0.-- .... -..- ..--- .--....--. . ...

~
~

_.~------.1

WN'" OWN'~JITHINNHAT

10

"N
2

s

480 ~7--------'----lO -~"._---o_·~-'·'4- - ...------... -

15.3 10 80
555.3 10 16
1 i 1. 8 , 10" ._-. -.0'" 41""'"

467.0 10 27
15.8 10 34
1.3 10 37

1240.4 10 14

2280.51501219.

.. -X' ... -._... S_ . 

X

••• - ••-.---- .--•••• ---._•••••••" ...--.-.- 0 •••• - •• - •••••• - .-•••••••••••--..f-..-.-. -- .•. """"

(N = TO)" .--

, •• ~-__.-_ oM , ••••~ ~ ........- ...."__ .. • ~. '. ._.•_.~._•••__~ ~r'~. _~,_~.~•• ~ __••• _ •••~.ri.~.......-__ ._..

CATEGORY

TOTAL TIME PER PLOT W MOVE

BETULA GLANDULosA·-TsECT···---·---·-----73 -;--'_·"--'--6.9
BETULA PAPYRIFERA (SEC) 3. 1.2
SALIX PULCHRA (SEC) 38. 7.5
SAL. I X GL AUCA (SEt) - _-.. -.•..- -----.- 11 • -_ --.----3 '. 3
SALIX LANATA (SEC) 27. 6.8
SALIX ALAXENSI5 (SEC) 4. 1.3
ALNUS SINUATA (SEC) 1. 0.4
MOVE TIME BETWEEN PLOTS (SEC) 61. 11.1

-----------~._... _------_.~--~._._- .. -...-_ .. _--.- .. _- --------------------------------------j f

~
~

•
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TAB LE &.,2. MEA NS, STAN DAR It E:r~ R() RS, AN 1:1 VARI AN CEB FOR THi ES (10M 2 )
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 13. N IS TH~ NDHeE~ OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE,
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

WNH

.\ . ,--" .. ,,_., ._.... - ....
~. ;

WITHIN WNNHATN

,oj
.(;.

s
x

S_x(N = 10)CATEGORY

BETULA GLANDULOSA (SEC) 46. 7.6 576.7 10 12
BE TULA PAPYR I FERA (SEC )"-- ------.--~-- 1 ~- -.---- - O. 2 0.3 - ..-.. 10 -------------.- 17
SALIX PULCHRA (SEC)' 15. 3.8 148.2 10 27
SALIX GLAUCA (SEC) 8. 2.7 72.1 10 48
SALIX LANATA (SEC) ---- -----------.-.------- 2 ;-------.-- -0.6 - 3.8 --- --- 10------- - 62

.._-- - ..._. -,_-..-._.._"" ._------, ._- -, ----,'-.---

SALIX ALAXENSIS (SEC) 1 • 0.2 0.5 10 3 1t
ALNUS SINUATA (SEC) 1 • 0.2 0.3 10 46
MOVE TIME BETWEEN PLOTS (SEC)

_.

:1.32. 26.4 6956.0 10 17
TOTAL TIME PER PLOT W MOVE 204. 33.1 10925.3 10

.1 ] J I J I I .1 .1 J J
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TABLE p>~j MEANS,' STANDARD-'ERRORS, 'A~ltl"V'ARUiNCES' FOR' TIMES (10M2)'"
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 4. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS' tHEC'NUt'1IIE:f~'OF"'SAMFiI NGUN :i:tS'r~EQU I RED TO SAMPLE ..·tI-iE .... ········_·····
TI ME WITH I N 20r. OF THE ME AN 141 TH BOr. CONF I DENCE.

___ ~~~,,__•••~_, •• '"_' ........ __ •• ,._•• _ •••. u n ._'_.__~_

.__.•__._,....._ .• _, __~ _'r~""""--"""_

CATEGOr~y (N = 10)
-
X S_

2
S N NHAT WITHIN WN WNHAT

............_ - _.. _--- ~--_ __ _-_ .. _ _ - _ _ _..__ ..__.._---_._ _.....•. __._._--_ --_.------

x_, u. .',.,u_..~._ __ __ .•_ '_ .._ __.._..__ _.,-., -..--',<•. _ ••_ •.• _ •• ' , __ , •.•• '._•.•~..• _ ~._••__ .~__ ~ .•• ~_. ."~_.•• ~_ ,.~..~••~_" _. __._. " .~_ •. _.
R •• • ~ • ~ • __• _

BETULA GLANDULOSA (SEC) 79. 6.2 386.B 10 3
BETULA PAPYRIFERA (SEC) 1 • 0.2 0.2 10 . 6
BliL I X F'ULCHF~A (SEC f·'···~··~··

.~---".-- .._.

84.
-.'-- -

6~ 3 ;.. 397.4 ·10············3
SALIX GLAUCA (SEC) 46. 20.6 4253.3 10 8'1

~-

SALIX LANATA (SEC) 3. 1 • 1 13.2 10 65"
SALIX ALAXENSIS (SEC)

..
~S • 0.7 5.4 10 3~5 ~

ALNUS SINUATA (SEC) 1 • 0.3 1 • 1 10 31 W
MOVE TIME BETWEEN PLOTS (SEC) 231. 113.1 127970.9 10 9f:1 --.
TOTAL TIME PER PLDt WMOVE

'" -~~

448. 124.1 154006.5
10 ....~ - ....~._. -..... -..... ... .... -- .... ,.. _..
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TABLE 8'1 MEANS, STANDARD ERRORB,AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRU~Sp~Ct£a!NblVIDUALLY AND COMBINED fOR 
SITE 5. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE 0

TIME WITHIN 207. OF tHE HEAN-W!l'H BO'CCONI='Irll::NCE. -- -0-.---.-- -.- -.----- .---.---- .. - -

CATEGOr~Y

'1_ L

(N -;---1 <»----------------- -----·")(--_·-------------------5:::,-------·-·-- --.---- S

X

- --. ---------------ff------------- ~mAT----- WITHIN -.. _-- WN WHHAl

BETULA GLANDULOSA (SEC)
-- ._.._~ ----

72. 6.9 481.4 10 4
BETULA PAPYRIFERA (SEC) 2. 0.4 2.0 :1.0 25
SALIX PULCHRA (SEC) 48. 4.6 213.8 10 4
SALIX GLAUCR (SEC) - .-

2.
..

0.3 0.9 10 18
SALIX LANATA (SEC) 1 • 0.2 0.3 10 17
SALIX ALAXENSI5 (SEC) :I. • 0.1. 0.1 10 6
ALNUS SINUATA (SEC) it 0.1 0.2 10 1"0
MOVE TIME BETWEEN PLOTS (SEC) 142. 30.7 9440.4 10 20
TOTAL TIME PER PLOT W MOVE 268. 27.9 7800.7 10

--_ •••~ _.,. <- _.
________________ .u ~~ •• _
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. '. ~_•.~_.__.••_' ._.__._._~_ ,_,_"~ _, ..•.~~_ ~.__• . __"__~ '~_"_" ~._r_"_""'. ~,' ..... _~'~__ '" ", ._ ._..... ".• ,...---......~, .•_".,.~,_,._'..... '" , ._.w_.,••__~~. _...... ~ ",.....__~ · ~·..........-...·_.... _

~ ~;~;-i3~? ~~~~;: -;~~~~I~~~I- ~ ~~~~ ;-; - ~;I~I'-~ ~ ~ i ~~~~;-;~~ .. ~i ~~; .. ~ ~ ~~;~ ---- _. _.....-_.._ _--
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SIT E 6. N 1ST HE: ~IUMBE R (J1~·"SAMj:·CHH3UN ITS;" THE EST I MATE [I" SAHF'LE:'''-'-~--'--~--'---'-''--'-'-''_ ... -..... _- ...
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

_.. -. --- ._____________ w~ M.M••~_." ._"."_" ww w • •• ~~ __.a _

,_,_~_._. __. . - ~ __ ,.~, .__ ,__._,__.. __.o_.·_·.. _ ~ . - ... --.- -_._.._-_._.~--_ .•-- - ._-_.._._---- -'" _.• ,.__ ._.,-- _.---~_.~ .--- --- -_.- .•~CATEGORY (N = 10) x S_
X

s
2

N NHAT WITHIN WN WNHAT

_____________________________________________ a •• W~ N~ __ ~~ N _

BETULA GLANDULOSA (SEC) 94. 8.5 724.4 10 4
BETULA PAPYRIFERA (SEC)

. .. .... '-'-. ......-...... . 1. • ... (). 4 1 • :~
:L 0'-' ... t::"'1~ ._-......~- ....•--.-- -. -,--- -.- o'

JJ

SALIX PULCHRA (SEC) 52. 7.0 487.4 10 8
SALIX GLAUCA (SEC) 8. 2.7 74.2 10 45
SALIX LANATA (SEC)

.. - ..-.- . --. -- -'-.' -. --_ .. 5'- .............. 2.4---"58.0 . 1 O····-·-~-- ._.. -- 96---'-

SALIX ALAXENSIS (SEC) 1 • 0.:5 . 2.3 10 4B
ALNUS SINUATA (SEC) 2. 0.5 . 2.5 10 40
MOVE TIME BETWEEN PLDTB(SEC) 131. 38.3 14640.1 :to 35
TOTAL TIME PER PLOT \oJ MOVE 294. 39.6 15649.3 :to

• ~"._._._.',__ o~ _ > .•__ ._.. • •••_~ ••__ • __~ •• • .~.._ .•. __ ._...~ •• .... _-_....__ .._--~- .

·W
W



_.~" ."-.'- ~._--,._.,,--. _._--_.__. --. _.. _ .. _...._--_.- - _.. '--~- ~-~.---_. ._-_.._--_._-_._-,---_.~~~

~ ~;~~-A4Z -~~~~si-STANnA~ tl~'E~~ ~~; ~-~;l ~-C~R~'A~ ~~~-;~R- ~ ~ ~~ s~· ~ ~~.~ ;;.:_:~~~-~.~.~:.- ::_-~=- --
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 7. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) ISTHE-NUMtIE::R OF BAMPLINO'UNITS HEnUIRED TO SAMPLE THE"'
TIME WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

CATEGOf~Y (N = 10) x S_
X

2
S N NHAT WITHIN WN WNH

.-.,~ •.,,_"_ "_ ... _. __ .' ··T_·_·__ ···• __·'··· ~ •..•_••.•_.__.__ ... •__ .. __._...._

---------_._------------~---------------------------------------------~----~------

--~._------------------------~----------------------------~------------------------

I j J ......J 11 .J I I J J

MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

251. 80.8 65326.4
3 B4.."...... a6 • f 74190 • 7

10
10

43

I

~w
'S. .

... 1
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,T~;~E-8~7-HEAN~~-STAN~A~~-E~~~R~~-AND-VAR~ANCE~-;~~-T~HE~-~l~H;~----------------
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW DWARF
BIRCH-WILLOW. N IS THE NUMBER DF'SAMPLING-UNITS •. THE ESTIMATED SAMPLE- - ,
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TIME WITHIN 20X OF THE MEAN WITH BOX CONFIDENCE.

CATEGORY (N = 60) x 5_x----- .. 5
2

N NHAT WITHIN WN WNHAT BMS N= 6 BN BNHAT

BETULA GLANDULDSA (SEC) 67. 3.8 852.3 60 8 528.08 54 5 4354.35::; .40
BETULA PAPYRIFERA (SEC) 1. 0.2 3.5 60 67 3.30 54 63----- -- 5;35---'5------102---
SALIX PULCHRA (SEC) 44. 3.6 757.4 60 17 311.82 54 7 5569.12 5 118
SALIX GLAUCA (SEC) 17. 4.3 1094.8 60 159 940.10 54 137 2765.20 5 402
SALIX LANATA (SEc)-13;--------- 2.4- -- -339;0 60 - 89' 137.13 54 ---36'-------2518-;75--5---050--'
SALIX ALAXENSIS (SEC) 2. 0.3 5.4 60 64 4.11 54 49 19.83 5 234
ALNUS SINUATA (SEC) 1. 001 0.9 60 3S 0.91 54 33 1.35 5 49.~::

MOVE-TIME BETWEEN PLOTS (SEC) 158;'------25.4-- 38647;6 -. - 60 64 37595.70 54 62' ---------50008;32---5 ---E2~
TOTAL TIME PER PLOT W MOVE 303. 28.3 48165.6 60 44142.17 54 91618.75 5
-------------------------------~------------------------------------------------L. •••• , •• , __

~
\).)

~



TABLE Bfqg MEANS, STANDARD EF\RORS, AND VARIANCES FOR TIMES (10M2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 3. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE

T • "~" ,_ ",.•• '~'" .' _ ~ _.. • • .' .'." •• ., ..'_ .,.,_ ~ "'~_' _ _ .~__ _ ~ ••• " ,_-' _ " •• ~ _ •••~•• .__•• ••' ~ ....

SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
TI ME: WIt HIt,r .~~ <'fr.' (j j='-'fHEO<' ME:1H·run' j·r-GO~'"C0Nl~' r. [I EN CE:-~ ...- .",.... .....--.----.-- ....--..----.-..... -'--""--'--"'- _..._.~_ .... -._ .. ------

•
•
•
•
•.' CATEGOrC( .

.,_..... '--,--,,- ..,.~.",'~~--"-'''~~--- ..~-.-, .......",-.--.~ _..... -~ ... -,

-f~r -;;-9T S_
x

, ••. _._.__r_'_" .". •.~•••.,. __...",. _, •. ' '. .. __ ,_.••••__ •

2s ..- " -..-----if'----NHAT ---'-'---W I TH I N- '-'lJN--"- WN

_.~_ • e_._ .. • ~._

----------------------~-----~..._------------------_.- ------------------------------

,
!.. I

" '

"

BETULA GLANDULOSA (stc)'
BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SEC)
SALIX GLAUCA (SEC) , . -. ---- .. - ...... - ...
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

13; 11.6 1216.8 9 .- ------295
8. 6.4 3Mj.5 9 211

131. 24.3 5300.5 9 13
8; 5.0 224.6 .... --- ... 9 '---'-'-'141:1'-"--' _..- ...-.
2. 0.9 7.7 9 64
I::" 3.5 111. 3 9 "183oJ •

1 • 0.3 0.0 9 31
251. 1 O~i. 5 100167.3 9 6'"..I
420. 93.3 7826'7.9 9

~
1S'

I I J J 1 "I I J » I ,1 II
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~~;~~-~1~~~~;:-;~~~~~~;I""~~~~~;:-AN~-'VA~tANC~~-;;~-~t~~s-~~O~;~----------------
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW WILLOW
TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF BAHPL1NG UNITS REGUIRED TO SAMPLE THE
TIME WITHIN 201. OF THE MEAN WITH BOr. CONFIDENCE.

CATEGORY (N " 9) X 5_
X

2
S N NHAT WITHIN WN WNIIAT [lMS N= 1 IIN BNHAT

--------------------------------------------------------_ .. _---------------------- -'- -"-'--- ._"- - -". --- <"- .--_._-,---_.

BETULA GLANDULOSA (SEC)
BETULA PAPYRIFERA (SEC)
SALIX ~ULCHRA (SEC)
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIXALAXENSis" (SEC)
ALNUS SINUATA (SEC)
MOVE TIME BETWEEN PLOTS (SEC)
TOTAL TIME PER PLOT W MOVE

13, 11.6 1216.8
B. 6,4 366,5

f 3 f-;~"--24 ; :3 --- 5300.5
8. 5,0 224.6
2. 0.9 7.7

.. '5;'''---'-- ;L 5---'" 111.3
1. 0,3 0,8

251. 105.5 100167.3
420. 93,3 78267,9

9
9
9'
9
9
9
9
9
9

295 1216.75 a 295 0, 0 1
211 366.53 a 211 0,00 0 1

--"'13 ""5300.50----"B . -13··---------·0-;--------0-----1---
148 224.61 8 148 0,00 0 1

64 7.69 8 64 0.00 0 1
1a;3 - 111.25' --1l· ..·193--"------~--O_ 1 (

31 0,75 B 31 O. 0 1
65100167.25 B 65 O. 0 1

78267,86 B -0,00 0
.'/"

.--------------, --. , ......." --... -------------------_.....:...,...-
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Browse Pilot Study

APPENDIX C

DENSITY STATISTICS WITHOUT Betula glandulosa

Means, standard errors, variances, and estimated sample sizes for 4_m2

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 numher
·2of 4~m plots required to sample the density in the vegetation type within 20%

of the mean with 67% confidence. These density plot are then evenly allocated

to the number of sites samp1ed in-the type.
{
I
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TABLE e~ MEANS. STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4H2)
or SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR WOODLAND BLACK
WHITE SPRUCE TYPE. N IS NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

---lJENSlTY 'WIHIItJ 20% OF THE ME~·-\llTfro7i.:- CllNr-nEt1CE;~'-----'" ...-

--_ .._----~ --- _._~ -------....-.._.- _._-------
,1t~.;~~

, r
f \li;

..~_..- -._----------_._------_...__._--------------
- -.~'-

CATEGDIU <11"' 20) x s_
x

s
2

N NHAT WITHIN loiN WNHAT [eMS N= 2 BN IINHAT

.:"

. ;1,

--:l:877.81 1 501
1.25 1 ::;

a77. Br-- -- r--~--237--

O. O~3----' - T~ /.
2().. - .. -----. ""501 1 •'2"5-rEf~O

7. 3.2 209.4 20 120 172.26 18 99
3. 0.9 15.7 20 52 16.53 18 ··55

l<i, 3.6 ~!52. B 20 69 21/3. 09 18 59

I --------------------------------------------------------------------------------
) BETULA PAPY~IFERA

SALIX F'ULCHRA
SALIX GLAUCA

---ToTAL -ALL-' ~;F-'Et I ES

~lf~

------------,'" -' ...- •....---_....._"..
I

.1

~
~
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TABLE CL MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTSC4M21
DF SELECTED SIIRUD SPECIFS INDIVIDUALLY AND COMBINED FOR WOODLAND BLACK
SPRUCE TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE
biZE (I/II,'-IT) n; THE IHHiBU;; ell" ::;AMPLHlG UNITE r~EOLlH:ED TO StdWU,: THE
OUJ~;I"rY 1,!lTiIUJ 20:::' OF T:1E MEM. tHTH 61'1. CONFIIJErJCE.

\

,)'-.1
~!

'-(,

,~ ~

;~,
~l

C:,lEGDf(Y . (!; .j () ) x ~

;:).-

x
c·
~,

2
N lHlHT WITHINWN- WNHAT- BM5-N~ "4 UN .. -'EllHlAT -.

•• -~ -~ ".' ••• H_ ~P~" _~ ow ._ ~_ "~ "~.~ ••~ •••••••_ w_ ~~ ~ •• ,.~ ~_ ..__ " .~ ~~ ~~ ••• ~ ... ri_ ~~ ..._ ~~ __ ~-. k~. MOO. ~~ ~_~" .... _. p M_._. ..._ ,.~ "M ...... ~ _k. .. ~_ ••__

,'.1-1 L1 X r'Ul C1lF:;'i
Jp.!!.. IX LtINr\Ti~}

TOTAL ALL SPECIES

1:1.•
10.
::0.

3.4
~~ .. 'I
5.3

471~.2

602.~3

1103.3

40
40
40

102
167

1 .~

01

47/, .16
II 35J.. 67

tiS9 .8·\

36
36
36

1.02
'iO
~,)4 .

450.11.>---3'
36J.0.00 3
36b4.32 3

91'
1001

'")',."
... ~- ,j

- ~ •••M- • ••• ._._~. __ "_._. ••"_".__.~ ••M~. • ._ ••

-----.--_._----_.~.... -.._._----_ .. .ir
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TADLE C~ MEANS, STANDARD ERRORS, AND VARIANCES FOR STEM COUNTS (4M2)
-------dF~ SELECtED SHRUB SPECIES INllIVHdJtiILY -MiritoMBINEDFDR OPEN MIXED

SPRUCE-BIRCH TYPE. N IS NUMBER OF SAMPLING UNITS. ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
DCNSITY WITliIN 20% OF THE MEAN WiTH 6'% CONFIDENCE.

'., :;;', I

~lnfUN 1JN- tHlA T'-'N

20
20
20
io

s
X

t! .. _-- "--u_x

: .~_ •__ "._~.:.._~__, ____'__~ ........__.-..-__~-.-:... ~ "....L'__ ~ ~__~ .•__ • _._-'-- __, ,_._~__ ._.~.~~__~~~ ~~~~~_...............~~_~ ...__•

O. 0;3 1.3
1. 0.9 15.3
1. 0.5 5.0

-- --·---·~~-2-~-~--· -r;0-_.~--- i ,{; 9- --.-

._--- -- ------,- ------~_._-----".-.....-~----_._-- .... _--_._._-----.. - '- ~."_.

-n~" 20>
2

-WNHA, --UMS--N=----2-1m----DNHAT k',

.. _-_ .. _-- -- .. - -- - .. --.-- _ --._-.-_ - ........•. _'- --_ __ - -_ .. _ ;~~ i ; 25 1B 501'- -._. . '-. -1 ;2S--- --1-- ·~50r-'····j~t~ ~
501 15.31 18 501 15.31 1 501
501 5.00 lB 501 5.00 1 501
IB9----19;-62----nr -nll ··~------2s-;3~I~4P);

1t'.i';·:~~

BETULA PAPYRIFERA
SALIX PULCHRA
ALNUS SINUATA

-rOTALALL-SF~EttE~1

--c"i'iTE: Gm:; y

~

...r::...........
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2
st'•:>_.

I~

x20):1-1C(t T L t; O!(Y

I ~_ ~_n~ _ S_____" , I b .,d &. ._- t ••• 11 I•• • - • t_ - - t. - _ ~_.__ • ._._OJ

__i;!':~_~~~i" r1E:fit~:;;' ~1 ~ ~~;';~I:;;;: ~I-' ~:R~;;~~ '," ~;:'~:I·-.~~~~ ~~~~~; -;~~~~ -.~:~ ~~--'~;~~'l~;:~~" .~~~~~.; _ ~........ _.._. ..._... . __ ~ .__. ~.
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR TALL .~

WILLOW TYPE. N IS THE NUMBER OF SAMPLING UNITS. THE ESTIMATED SAMPLE .,
~:I1E (UH{.IT) I~; -Tli[ UIJliDEF: DF ~:;{.ltlF'LING UNIT~; F:EUUIHED TO SAMPLE THE
UEt-I!ilTV tnTlnN 20;':' OF (HE MEArl 14ITH 67% CONFIDENCE.

DLfULn PAPYRIFERA
!:(l L I X FUt. CH!ii~'

S{\L I X t\L'~IXENS I ,>
,iL.NUG "iNUATt,
TOTAL ALL. SPECIES

::.: .. 1.0 22.0 20 24~S 21~46 1fJ '1'1'0 3;l ~ 2~) :I...:.. ..... 7

1 ::.~-. :-5.4 2~.~2*4 20 'l :-5 11~~.92 1f' ;!2 236~~; t 3:l 1,J

40. 6.6 Bl'i"J f 8 20 14 749.48 18 j ,., 3187.81 1."-., 2.6 :1:50. :3 :?o 72 10??? IB 61 ·~;oo·,-OO . :I., .
60. 795 1121..6 20 8 J.:l:l2.8~:; 18 8 1280.00 1

4~~
348-"-
430

49
'1"7""--"--
......, '-i~'_

9 ,..~ifi;:
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TAr,LE t~ MEANS, STANDAf,D ERf,Of,S, AND VARIANCES FOR STEM COUNTS ('HI2)
. lltsnrCIEII-~Hrmrc-Sf;'EC 1ES'"t f4[fli}I[iUAI[Y--'ANfIl::OHtrm£li-r-m~-nF'E:'N LOW'nWtlRF''''

~" BIRCH-WILLOW. N IS THE NUMBER OF SAMPLING UNITS •. THE ESTIMATED SAMPLE
SIZE (NIlATl IG TilE NlIMI{ER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

·..·---IJDfs Irr~Hrfji N 20% OF 1m: HE:AN'W Inr"" 77.~CON~HiENCC---

'--~._---,-,---,-:........... .,-----~.~---.- .__ .

.,

'.~.~ .
,~ ~ .

1 .

':';)~":<'
",'

i

l>t.. < .~' :;:"';,i ·"·.~t;':
"~." .,', ~" " 1'\ '1 ,,~,~. •

i~:'!)}i::f ;~:', ~~; ~'~~'~~r >f~/t;:~;:,
',' :,

f

; .
.".;

1Hj

.,,,1
• --y-<- 4 •. ~

I

1526 -----.
50

• __.J ~. ••• _. ~.~_~__ ~_ .• ~ • _ ' _

.,

I.f
.61
61

1

.~. ,"

..
';;:t}:... ,Ii'

-- ]]

. ~~~)k
. o!

J

6·;·2·..·.-------3 •7-.--~--
'1.7 1355.3'

.-- 0.9 47.0

I

O.
26.
2.

··----~---n.

11
,r'

-".;.'

'~"

" .~.',.

..... ItElUCAF'j'j'VYRI FER A
SALIX PULCHRA
SALIX GLAUCA
SALI X LAffl'iTI'i-----·_-

---CATEGI:)f(Y--CiT-;; - 61) --- -_..

~
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TIHoCE C~ MEMIG, ST,",NDM:D EF:fWF:S, F,ND VARIM~CEG Fm~ STEt'! COUNTS ('11'12)
or SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR OPEN LOW WILLOW
lYF'E. tJ I,; TilE: NUtWH: Dr GMWLHIG UNITS. THE ESTIt1,~TE!) SMWLE
!;UL (NH{IT) IS THE tHJt1BEf, OF !3MiPLtNG UNITS F,EClUH,ED TO SM'iF'LE THE
DENSITY ~JnIIIN 2,n OF THE t'lI::M, WIlH 67:;:. CONFIDEt'CE:.

... _. _.,., ~., ~ _.... , ,_ .._._ ••• __ • • ..__••••• _, _* ._ n" n __ n _ft _. ••••••••••• __ .4 ~ _. • _., ._ M .... ~••~ .." ......~ .... _. ~ ~ ~ •• ••_ - - ••• -. ~. M~ ~~ ~M .M - ~- ~••• -- -.

!.II

'.,

,\i:
:,.

.__----i.

__ ~ •• ~'. ""4 _~ ••_~. •• _ •••• _. ~ ., • • _. __ ••• ~ "- ~- -- _ ••• ~. -~ •• -. - ••- -_ ..... ~ ... ~.......... ~_ ......~ -- -- .. - _. -- _ ••- ~- -- •••- -- .,- ....~ - ••••~ ..... - -. -~ - ......

:;ALIX f'UU,liru\
S (\L! X (1 L(,XE i~B I b
ToTAL ALL SPECIES

116. 31.0 B653~3 9 Lb BI.~~)~3 t :~.O 8 16.
6 t 4 ~ ~) 179.9 9 1:1.1 1/9.86 8 111

1'"'"' ;1,0,4 8324.1 9 14 8324.13 8 14
.... ,-J •

C,iTEGORY < r~ ~) ) "A S_,
x

s
").,

N NHAT lJnHIN 14N WNH{IT BliS j'lc,

0.00
·-0.00
0.00

BN

o
o
o

IINHAT

1
o
1 .

"I'. ,,'1

'" :
:.11
<.

•••• ~~_.~~••_n __• ._ ......_.~ .... ~_ .. • ••••• ~R •• _~ __ •• _._~·_~_ ..__ ·_·· __ .. • • __ •• _
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Browse Pilot Study

APPENDIX D

TIME TO ESTIMATE DENSITY WITHOUT Betula glandulosa
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.' ----j-A[;L-t-l)t--M-EAt~S,- 5T MHiARD EI:( r.:rms, Mfri--\i~l'r\I ANCES -Fori' TI MEB (4Ii2)
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR WOODLAND BLACK
IJliITC ~;Pr\UCE TYr'L N E, NUIHIEti OF fJAttF'LING UNITD. THE ESTIMATED SM1F'LE
~;I.ZE (tJH(.l'l) l~: THL tWliBEf( OF SAtIPUNG UNITS r;:E(HJII~ED TO SAI1F'LE THE
TIME WI1HIN 20% OF THE MEAN WITH 67% CONFIDENCE.

...,.-----_ .. _----..__ .------_._ .. _-._-.--._----_._----_ ..._-_ ...-----_._.------_.-.- .. - ..---_._--- .. _.----.---------._._---

~...._--.-,.__.-- ~---._---- ,:~~1

'~-',i '

-~

li:c
BNHAT ';,,:2 £iNB~iS N"WNHAT~JITHIN 1mNHtlTNs

2
(',,-

x
xOl'~ 20)U,TEGORY

... . ..• __ . . .. _. ... .. _. __. __._...•• . __ ._ .• N.~._. . .M• •..... _ .. _ ...• .. ..

J'::~.

2
4·
--~

':'~'?1"".

l~.........

30
300 __

.. 83 ."- :',.;.~':
155 .;'~J

48 JBo - .

20 56 4.81 IFJ 58 2.45 1
20 36 2~:2 f ~)O 18 :~ 1 3225.80 1

20 55 53.94 18 53 -- .' 84.05- 1
20 51 5.84 1e 46 20.00 1
20 43 2.83 18 42 3.20 1,
20 17 0.34 l.B 18 -,·0.00 1
20 17 7126.00 18 18 520.20 1

20 13 8850.79 18 14 2289.80 1

4.7
~~80 .11
55.5

6.6
2.9
0.3

6778.3
8505.5

0 • .5
4.4
1 -}.,
0.6
0.4
0.1

18.4
20.6

1 ,
16.
5.
2.
1 •
1 •

102.
129.

BETULA PAPYRIFERA (SEC)
SALIX PULCHRA (SECI
SALIX GLAUCA (SEC)
SALIX LANATA (SEC)
SALIX ALAXENSIS (SEC)
ALNUS SINUATA (SEC)
HOVE TIME BETWEEN PLOTS (SEC)
TOTAL T1ME PER PLOT W MOVE-- . .

~
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. --1 ;;~,i.E O-~-· tiC MiS, STtd-HIArUi Cr,F\Of\::;; . Atirt"VArn ANCE ~lF (m THIES (4 ti2)
or SELECTED SHRUB SPECIES INDIVIDUALLY AMD COMBINED FOR WOODLAND BLACK
SPfWCE TYF'[. N I S THE IHH1DEH OF S.'\tlF'L HIG [HH TS. THE EST I MATED SAMPLE
SIZE (NHATI IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
'1 U1E I.JlTHIN ::O;{' OF THE j-'lEMJ [,lITH 67% CONFIDENCE.
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Browse Pilot Study

APPENDIX E

DENSITY STATISTICS, 4M
2

PLOTS, FROM 1982

t-\eans, 2standard errors, variances, and estimated sample sizes for 4-1'1

'""'"

-

plot size density estimates for selected shrub species. ~i1odified 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) is 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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Browse Pilot Study

APPENDIX F

GRAPHS OF DRY WEIGHT VS OCULAR ESTH1ATES

Plots of dry weight against ocular estimates for each observer for each

shrub species to determine requirements for mathematical transfornations.
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Browse Pilot Study

APPENDIX G

GRAPHS OF DRY WEIGHT VS SHRUB DIMENSIONS

Graphs of dry weight against each independent variable for Betula qlandulosa,

Salix pulchra, Salix glauca. and Salix lanata to determine requirer.1ents for

mathematical transformations.
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Browse Pilot Study

-
APPENDIX H

CLIPPED PLOT STATISTICS

t1eans, standard errors, variances, and estimated sample sizes for dry

weight current annual growth of shrub species. Twigs and leaves were cl ipped

from l_m2 plots. Dry weight estimates are presented by site, with sites

grouped into level IV vegetation types. The within estimated sample size

(~JNHAT) is the number of l_m2 plots required to be clipped in the vegetation

type within 20% of the mean with 80% confidence. These clipped plots are the~

~ evenly allocated to the number of sites sampled in the type.
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BETULA GLANDULOSA LEAVES(G/l0M 172. 61.2 2991 11.4 B 42
SALIX rUlCHRAfwttS (~/loM~)

_. -~ -. .__ .'". co . -•. ,----- ~....
4.8 180.5 8- 320'-- - - _. ---_....,-_. "~-,, -. -_..., .

SALIX PULCHRA LEAVES (G/l0M2) 7. 6.6 :551 • 1 B 32B
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SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
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TABLE HZ MEANS, STANDARD ERRORS, AND VARIANCES FOR DRY WEIGHTS
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SITE 19. N IS THE NUMBER OF SAMPL.ING UNITS (1M2). ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER bF SAMPLING UNITS REaUIRED TO SAMPLE THE
CURRENT ANNUAL GROWTH WITHIN 20% OF THE MEnN WITH 80% CONFIDENCE.
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T () T (.~l T~n G~; (.lH [.' LEAl) f. Ef' ( 0/ foi1T'--' f 07.-

•
I 1

I·
e"i '
.1
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• SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
CURRENT ANNUAL GROWTli WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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," j _ALtWG_.. SHllMT(.1 TWIGS.(~!.!9t:1.2) ,J}~~..__."._" .. 62.:S _ 27198.0 .
': ALNUS SINUATA LEAVES (G/l0M2) 232. 110.3 85111.1

t'·' TOTAL TWIGS AND LEAVES (G/l0M2 1989. 464.1 1508023.B
J ..... 1 ... ..J. .... . ... . 1··", 1·· ... ...}....."..
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TrJl3CEH/3 t1EANS~ STANDARD- ERfWRS, AND VAr.:IANCES FOR DHY 1~IEIGHT:3
e!"i DF SELECTED SHHUII SPECIES INDIVIDUALLY AND COtiBINED FOR

,: tnTE (,. N IS THE: NUMBER OF SAMPLING UNITS (1M2). ESTIt1ATED SM1F'LE
" r------------------liTiE-(tTHilff---I S"-'YHE'- NUM-[I'EFr--dV-1T;1 t1"r.;·Ct N(f'U NIi's-'r~ EQ UI f~ fl DYe) '. SAMF:'[ E' T~it

e;.,i CUl~r\ENT ANNUAL.. GF;OWTH WITHIN 201. OF THE MEAN WITH 80i; CONFHIENCE.

.- ---,.,-..~ - -- . -~ -"--"-- .. - -. ----~_ ... ,..~-_..-....'--"--'~.-'-~~~~-'~"'_._-'-"'--"""--~."'--> ~ ---,_ ..___________.H~"".~ ~ ~_. ~ ~ • 4 ••~_.__• ••_._~. .~ ~_~~ ~ • ~_~

8,::1
", I

C(.ITEGDr~Y (N :::: ll) x c·
~-

x
S

'1...
N tHHn WITHIN WN ~JNH

8

8

e.·

e

SALIX PULCHRA TWIGS CG/l0M2) 7. 6.6 260.2 6 '208
SALIX PUL..CHRA LEAVES CG/l0M2) 21. 17.7 18'71.5 6 100
!~M"tx -M.rlXENSIS TWIGS (!3/10t12) -'." 46.-------27.0 4~56B. f:) 6 - _. ~1~;; . ,..•....• --_ .... .-' ..- . - .

SALIX ALAXENSIS LEAVES (G/l0M2 149. 84.2 42~:i49,l 6 00
TOTAL TWIGS AND LEAVES (G/l0M2 '") ") ,.) 10:5 dJ 64697.1 b 54It'.. ,(,.. K.••
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. TABCE1f7.1"- tiEAtlS, BTAIWtlF:1I EHI~()RS, Af~[I' 'vAin ANCES FOR DR{ WE I GHTS - -

OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMDINED FOR TALL
-.-- - - ._~ - _. - ---- --~.....,._-------~~-

. --- ._--,----

.',

jJl~~.. :?1
._-- ~::~

;;'¥r
. ~~~.

--- .)~____..Ji:

ElMS N=WNIlAT

;.

;~i

WN
~

2 BN IlNHA.T. ~
..._--_....- . :.~ ..

."
11 .343 295.90 .1 457 %
11 349 2184.00 1 457b;
IC-443-·----'-----:---ro5.94 1 622!1
H. 382 1379.90 1 622'1: 'I'
11 29 1341700.33 1 356~
11 23 180038~.73 1 2H .'",
11 114 59756.31 1 457 ;tit
11 1~2 ... ,p,36713!B4 ,,1 4g~•.'
11 ,.6 ~UUi** 1 3.

. .

WITHINNHAT

5. 4,2 228.3 13 353 222.16
14. 11.5 1"709.3 ,. 1:1 358 1666.18
-j~'"'' - _. 3.1 i22.2 13 450 . -- -fi S; :U,-'
10. B.3 1394.1] 13 -403 850.67

393. 12"7.0 209"750.5 13 56106845.97
550, 153.3 305555.4 13 42169661.7f:l
73. 37 .0 18570.7 13 142 14835.27

12~) •. 66.2 57028.8 13 150 46424.26
1.174. 353.1 16211:52.:5 13 498519(,6.20

M •••••••

,-----'---' '

I WILLUW TYPE. N IS THE NUMBER OF SAMPLING UNITS (1M2). ESTIMATEII SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE

I ~ CURRENT ANtWAL GROWTH WITHIN 201' OF THE I1Ef.lN WITH BOi:: COtlFlIIENCE.
~ . _~=~:_:~:..: __::_ ~~ ... _~ ..~ ~~~ ....~.~ k. ~~ ~...ow ~ • ~_.~ __~ .=--~_.:.::..::~~~_:-~._~. .~"_.M ......._.._..~_--: ....... "" ..::.. __ ~ -:, _ -:,"~ _ -:-- ... _. .-:- _ ..... -:.:'-=~_.,, __..... _._

f, 'J

1:'1 CATEGORY (N = 13) X 5._ 5- N
, , X
I , 1-- ---- :.-=-;--~-- ::':.~..• -- ---. --- -------- --. -- --.- --.-- ...' -. -.-.- -------. -----.•------

1 1 '1 BETULA PAPYRIFERA TWIGS (G/10M
• BETULA PAPYRIFERA LEAVES (G/I0
, :'--~-SA[ I X·· f;uLi"':iiRA TW 1GS (Gil OM2)

! SALIX PULCHRA LEAVES lG/10M2)
I SALIX ALAXENSIS TWIGS (G/I0M2)

SALIX ALAXEtlSIS LEAVES (G/I0M2
II i ALtIUS SINUAHI tl.JlGf; (G/l()tl~')

i i ALNUS SINUAT0 Lr0V~S IG/I0M2)
. Tlnr.1 1'-11;:'" ,.,:, ,"·','.::::·C ,:';i!;\h:'..

~
f'J
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,
• I

'~""l J J j

•

J') '1 J ] J j

t,.)

j 1 ]

I.. ,

,r, •

TrlI~L.E }tl:) IjEM4S, STAN[lI~f.:D EI,IWRS, AND VAIUANCES FOI, DRY ~IEIGHTB
OF SELECTED SHRUB S~ECIES INDIVIDUALLY AND COMBINED FOR
SITE 12. N IS THE NUMBER OF SAMPLING UNITS (1M2). ESTIMATED SAMPLE
SIIE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
CURREl4T ANNUAL GROWTH WITHIN 20% or THE MEAN WITH 80% CONFIDENCE •

i,

j.: I

Cf1TEGDF(f (N 0:. 4)

• ~ > - _. ~._-----~-~ "-"-'--~ • ---~_.

x s_
x

5
').:.

N NHAT WITHIN WN WNHAT

.' I

•
;, !

;~

,.'

BETUL.(i GLJ.IHDUI...OSA TWIGS(G/1Ot12 66. 59 t ~) 14140.3 4 1 :~2

BETULA GLANDUI...OSA LEAVES(G/l0M 27;'5. 183.8 13(5;!O:l • () 4 ..,':....
/ d

SALIX PULCHRA TWIGS (G/l0M~) --- ifl. 4.9 Sl,4, 9 4 1. ~- ,- ...._~- ...... -- ", - .

SALIX PULCHRA LEAVES (G/l0M2) 93. 32.6". 4~~4B. Sl 4 2:1.
SALIX GLAUCA TWIGS (0/10M2) :I. • 0.5 1 .0 4 lb4

... ....
SALIX GLAUCA LEAVES (0/10M2) "~I 2.3 ~~ 0 • ;3 4 164~.. t

SALIX LANATA TWIGS (G/10M2) 13. l:L 3 702,3 4 164
;:~ I~:' !. Ii I. til,J(:, T (\ i.F (, In::: f;; (G / :I.<II-i 2 ) T/. T/.O ~:;4'i'1:,.O 4 :1.64
TUT{:,l. ·i'!J..lIG~1 (It·ll) LEri\)EE (G/l0~~2 ~j o:~ . 21.3.2 :l.Bl'7a3.(~; 4 30
~~ __ , .. " _._ "." _" ,_._ _ ' "', ••~ •• ~ •• _ .o; .. ~ _ __.. _ __." ~_ , _ ,,~ __~ _ _ •• _~ _ " _" ~ "H ._ ._,. ••__ _._.
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t l:l.. .. :;~ ;;L;~ ;~;~~ "'f! I~'~ "';';~I~'t1 s, ,. HI'fiND AHD. f;BRQRl1.' ..0tHI_.~{lR.I AN !:EG FCm. [11\Y~E I GHT n
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR

t SITE 13. N IS THE NUMBER OF SAMPLING UNITS (1M2). ESTIMATED SAMPLE
_. ._•..• - _. '__.• .•_.'-T-. ,_~~~_ ..~,... _.~__ ..•..__.__ ,__ .._ .• •.••_. . _ ..._ ..

_~~" • ~_~~~ ._~_~ ~_. __ ." • • • ~R " • • ... .. .. ~~_

SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
CURRENT ANNUAL GROWTH WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.
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. 36
21

~~69
369 -'-"-'--"-'-'----- .... -~ .------..----..

17-1
16:i
36SI '

~~r)3

29

N-- ··'·-----FHUli'--·-I;JTTHTn-Wll--·;-WfHiA

9
9
9
9
9
9
9·
9
9

939.7

:1.<756.'7

212'76. At
48~'i3.4

11()<i~5.1

43. f)

441.0
433r::i.B

El79~L5.6

10.2
413.6
23.2
35.1

'1 ")
~.,;..

14.'7
'7.0

21.9
98.8

7.
'1 '1
IC.. ",'.. +

....) ,.)
I .. It.••

~~ ~i 3 •

_._ ._-.._ ._", .• --. ._ .._~.~'•••_ .... 0- __ ._._._'••••• _".'._._ ••_. __" _"._~•• _ •• "'" ~ ,_,.,

BETULA GLANDULOSA TWIGS(G/IOM2 j3.
BETULA GLANDULOSA LEAVESCG/10M 207.
BETULA PAPYRIFERA TWIGS CG/l0M 23.
BET UUl F' M' YRI FE I:;; A LEAVES (G /1 O"'''~ :5 ~:i •
SALIX PULCHRA TWIGS <G/I0M2) 3.
!:;{.iLIX PULCHRf-, LEAVES (G/10M~!)

SALIX GLAUCA TWIGS (G/10M2)
SALIX GLAUCA LEAVES (8/10M2)
TOTAL TWIGS AND LEAVES (G/I0M2

•
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TABLE H~7 MEANS, STANDARD ERRORS, AND VARIANC~S FOR DRY WEIGHTS
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR'

"'t~ITE 4. N'IS THE NUt1BEROFSAHF;CltHf UNITS (1li2). ESTIMATED SAt-Wl.E·
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
CURRENT ANNUAL GROWTH WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

\~NH\>.JITHIN WNNHATN
2

C',)C'
~) --x7)(N :::ct. TEGDRYI

I

.,· ---------------------------------------------~-----------------------------------.:

.'
•

BETULA GLANDULOSA TWIGSCG/10M2 24. 7.9 434. 17 7 :~2

BETULA dLANDULOSALEAVES(G/1OM 9 ~:; • 25; r; 4712.'7 '7 '0) "
A.. 1/,"•

SALIX PULCHRA TWIGS (6/10M2) 37. 13.8 1335.5 7 41
btlLIY FUL.CHr;:A I...E(.IVEB (G/10M2) 21'7. 73.0 3'l3~32. :I. 7 :.~ :5
TOTAL TWIGS AND LEAVES (O/10M2 373. 69.6 339:,'6.2 -7 :1. :I.I
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f(iDi..E: H-I.g l'iFtlHSv ::3Tt:~HI)r~r\n ERRORS, (,HI) Vt~IRII~INCI::G FOF: DI'\Y kIEIGHTr:;
OF SELECT~D SHRUB SPECIES INDIVIDUALLY AND CO~BINED FOR
SITE 5. N IS THE NUMBER OF SAMPLING UNITS (1M2). ESTIMATED SAMPLE
SIZE (NHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE
c:.ur::F\ENT ()NNU(ll... GI~()WTH WITHIN20~~' OF THE 1'1Ef:lN WITH OO't.'; CONFIDENCE •

,, ,
~. ,W '" ~' w'._. . ,"_ -__..~ .__. . ~__

----_.------------_.-
._~_" .. __.'_.., __ .._........... ...... ~."'_ .._.__ ~" _c· ~· ~ . ..

C{I TEGnI~: '( (N :; 4 ) x S_...
x

....,
/W.'.

C'
~I N NHAT WITHHr-- WN .. WNHAl

f:ETUL(\ GLtlNDULo~;rl 11JJ1G3(G/101'12
DE',ijLI'; GL.t,HDULOSr. L..EAVEGCG/IOM
SALIX PULCHRA TWIGS (G/10M2)
{:;,\LI/ PUL.CHF;(1 LEf:ll)EH (G/10M~~)

i UT (., !.. T ",,: Tic; '; ;:'1 t1D L. E(II.) ES (G / 1 0 t12

! I I J I ) I

li.
189.

21 •
"1 ~:.i 2 t 

379 ".

I

,.
0.3

0'7.8
8.13

6 :1, .9
79.8

I J

278.3
30848.9

308.]
15351.0
25495.0

] J

4
4
4
4
4

39
;'56
29
2iJ

f:l

J . I

t;
~

J I
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TABLE ~l9 MEANS, STANDARD ERRORS, AND VARIANCES FOR DRY WEIGHTS
OF SELECTED SHRUB SPECIES INDIVIDUALLY AND COMBINED FOR
SITE 6. N IS THE NUMBER OF SAMPLING UNITS (1M2). ESTIMATED SAMPLE
:;JZ[ (1II-It1T) IS THE NlIMBER OF ~;(.'I~IPLING UNITS F~EnUIF\ED TO B~I~1PLE THE
LURREIIT ANNUAL GROWTH WITHIN 20% OF THE MEAN WITH 80% CONFIDENCE.

_•••••• _., n" _~ _•• •• ,,_ '. .. ~ __••• ._ , _ •• _ .. _._ , _ " ~_ _ _ .. _ " .. '''' __ ••_ "" _ .. _ __ ••_ .. __•• _H _ __ .

'-' .. ~ ,".._..- _. "'~".'",' -.. '-".---

BETULA GLANDULOSA TWIGS(G/I0M2
BETULA GLANDULOSA LEAVESCG/I0M
SALIX rULCHRA TWIGS (G/I0M2~
!:;(ILI>< rUl...CHI~:(.\1 LEAVES (G/I0t1~!)

TUTAL TWIGS AND LEAVES (8/10M2

4663.0
7l1521.;3
5206. ~5 --
10~:i:L.O

66652.0

WNH

~
------ --- ~_._-----

WITHIN WN

__ ' __"'__'~.'_" __·_~.__ •·· .'_"T~·_ ... . ..__...----.

64
43--05"--'- _. _._-

-·:56
16

NHtlTN

3
~5

3
:3
•,J

"",,".

~.
;;)

x
~.

~)-

39.4
162tB

--- .-... - 4 1 .'7
113.7

1.49.1

x

r.:'r.;'
,J \oj t

2'7b.
50.
3~j •

416.

:n(N ;;::C(ITEGOr:;y•
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•
•
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"i~1t
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•
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. ~:-.

, ,; .. :~;.,

::; IHII1MS N=

1',

,~':~t
h~::;~~... :.l:~·~1!

{,--",--- _.-

- --_. -~_. ..~:~ ~!_~'< ·'·'i~

WNHATWITIlIN WNNHAT

97 2850.41
42 38894.51

11 06 - -1764"; El9"
1106 4034.5',

II

27
27
27
27
27
27
27
27
27
27
27

.,

s

.J..',d';, ,
.1._. . _.1..._., _. ,". l..

S_.
)(

i 1,:,1';

x

. "- --------_ .._------_._-------.- .. _... - ....._------------

(N '" 27>

. 22 92 1020.04, ·4 ',;- 59
22 43 . 28703.34 4. :~ Ji <:~':g
22 1207 -··-----~-aOB·;-9~-----S5"~" 11
22 1207 1849019 4 553Y~'

89 908.54 22 77 1796.78 4 152'\;j~l
-----·~701366ll~.,.3"--22"-·-52 43391. 61 "., 4 ;#:1'165

1038 160.50 221i35 71.38·"4.:,::.'505
972 1579.41 22 1060 726.28" ". ~:~El~:

-ll'Ob -----"'95";76---'22"'-101 au" _., .------.. r~~"'--------' ." Un

1106 746.73 22 1018
18 75553.00 22 21

-- _ _.O'._ _.- . .. .:. ':'':':':;:'::-.::.-_-=-::-,:..::..::. - - - - - - - •• .:: _ •• - - .~';'; _''':;',:,._ - - - - - - _.- .-;..-:•.:. ;;.---.. - .--. - --,-------.- -~- ----~

CATEGORY

BETULA OLANDULOSA TWIGS(G/I0M2 36. 10.0 2692.0
BETULA GLAIIDULOSA LEAVES(G/I0M 193. 37.2 37326.6

----BETUI::i\-FAi:;yrnFEr,A TWIGS (GIlOM B~' 7.7 1617,E1
BETULA PAPYRIFERA LEAVES (G/I0 12. 11.7 3698.4
SALIX PULCHRA TWIGS (O/10M2) 22. 6.2 1045.2
SAUXPULCHR'ATEAVES (G/10H2f··--Tb'r-.---26-.ir-'---fB239.0 ....
SALIX GLAUCA TWIGS (G/I0M2) 2. 2.3 146.a
SALIX GLAUCA LEAVES (G/10M2) a. 7.3 1448.2

,il--1HiUjCLANATA TWIGS (G/10t12) -2';---"-'" 2';'0" '104;0
SALIX LANATA LEAVES (G/I0H2) 5. 5.5 811.3
TOTAL TWIG~ AND LEAVES IG/I0H2 391. 49.6 66551.0
- -- - -- --~. --- _..-

.,

n
~T/:'IB[E·7f7l:r-HEANS. STAIHlARD ERRORS. AN[iVARIANCES FOR DRY WEiGHTS

OF SELECTED SHRUB SPECIES I~DIVIDUALLY AND COMBINED FOR OPEN LOW DWARF
[itr<CH··~J1U.OW. ',I I~; THE NUMBER OF SAMF'LItH3 U~ITG (HI2). EGTIHAlED SAHF'LE

1'1 SIZE (NHAf) In TilE NUMBER DF SAHr-LIUG UIlITS I,EQUIf\[[I 10 BAHI'I.E THl:I: __._-==_~ -_:_~~;: ~~ ~ ~~!~~~:-,(~:~~~ ~l_ ~.~!~! ~_:~:-:~~-:!~:-~:~~-~~ ~~~ ~~~-~~~!~~ ~~~!:= ~--- -- ---_.. --
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6
6
6

19034.2
IL502:). :L

174207.1

56.3
117.6
170.4

21.7.
65~5 •
072.

SALIX PULCHRA TWIGS (O/10M2)
SALIi PULCHRA-[~AVES (G)10M~i

TOTAL TWIGS AND LEAVES CG/l0M2

'G 1

., ;

,
:1 :

t J
·1

.' I
r

t, :,.!
"

t:;' !

-, ' ! --_. .

I' :,!.1:!---

"

I
,·1 .'. ...-.- '" -- -- .- .. -- ..-_ -- --.- --- .- '_.' -- ; --- ,. -- .. - '- -. -- - .. - --- -- -..- --- - -- .. -- .. - -- --.- -. _. - :.'

Ii "il TABLE HJI t1EMW, BTANDARD EHRORS, AND I,.'ARIAt~CES FOR Df.:Y WEIGHH;

1
,:'.1-.------- fJ,F_ t~~~.E CT~.[~~~mU r~ ~~PE_~ I~.~ ~~~[I Iy ~ [IUAL~LY ~ ~H~ C0 t1~nf~ ED F (~~~ '.. _,
" bITE:. 3. N IS THE Nut1BEr, or- SAt1l-'I..INb UNIHI (1t12>. ES1IMATEI.I SAMI-LE.1 ,," SIZE <NI-IATJ IS THE NUMBER OF SAtWL.ING UNITS F~ECHJH,ED TO HAMPLE THE

"1 CURr~ENT rl~mLlAI... GROWTH WITHIN20i:: OF THE ~1EAN WITH BO% CONFIDENCE. _.• I::.! ,.. _--- -- _.. -. -.,- .. --" -- _.- _. -- -- -. -.. -' -_ ~~. -- -- -- .. -_ -- -- -- _ _..--- ._ .. ; _. -'. -- -- .- .. - -..- -.. _. -- _-

•• 1 C{iTEGDF:Y (N == 6) X S_ S N NHAT WITHIN WN ~JNHr-:... . . -.--.--- - - -.. X -- ~._--- __._--- .----------- -. . _. --- .-.
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TABLE If.1l IIEAtH" ST(ifHIARD EI,RORS, AIW VARIANCES FOR DRY WEIGHTtl
OF SELECTED SHRUB SPECIES INDIVIDUA(Lv AND COMBINED FOR OPEN LOW WILLOW
TYPE. N IS THE NUMBER OF SAMPLING UNITS 11M2). ESTIMATED SAMPLE
SIZE INHAT) IS THE NUMBER OF SAMPLING UNITS REQUIRED TO SAMPLE THE1 -...._..:~~~~~ .: .. :I~ ~~~~I: __ ~~~~ :~~l." ~.~ ~~"l.~ ~ .. =~~_~:._~~l: __ ~=~~ _. ~.~ ~ ~.l; ~~~-:~~!~.~~: ~!:: ~-..--..-..-..- .. '. :Ji

--.......".C"7A""T·E·GOR'..---····-m" 61 ·-···-i(·-·-···s_· · ..·····s·_~_·-- - N' ·--··-mThT-·-·-lJnHHf-W~r··-Wmll'IT-!lMSN- 1 BN DNHAI.r'i.'

X ~
.~~

---- ~ _. 'i~)~;

_ •••••• R. __ •• _ •• _ •••••••• _" ••__ ••••_. •• ~. ~•••• ._ •••• ~••••• __ •••• __._ •• _

.":':""1'
'~1:

'. C~,'

.-.. " .,

SALIX PULC"R~ TWIGS IG/IOM21 217. 56,3 19034.2
SALIX PULCHRA LEAVES IG/10M21 655, 117.6 03025.1
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Browse Pilot Study

APPENDIX I

CLIPPED PLOT STATISTICS WITHOUT Betula glandulosa

~1eans, standard errors. variances, and estimated sample sizes for dry

weight current annual twig growth of selected shrub species. Betula

glandulosa and leaves of other shrub species have been excl uded from the

analysis. Twigs were clipped from l_m2 plots. Dry weight estimates are

presented by level IV vegetation type. The within estimated sample size

(~JNHAT) is the number of l_rn2 plots required to be clipped in the vegetation

- type within 20% of the mean with 67% confidence. These clipped plots are then

evenly allocated to the number of sites sampled in the type.
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CAG WITHIN 201 OF THE MEAN WITH 67~ CONFIDENCE.

. ~-~--- - -- - ~-_._. --~ -_._-".-- ---------- - .-- -----------------_.

2

-- -- ")
-~...-._----_.- -- ----

CAT EGOr,y W;... 16) x S_
x

S N NIJAT WITllIN WN WNHAT BM5 N= 2 BN DNHAT

~

.~
l~_. -- .._- -~-- ~ ..• -,". --""_. >-- _.---~------_•..

'H------------------ .. ------_ .. _.... _------------------------------------- ..------------ ~~

SALIX PULCIIRA TWIGS (0/10M2) 1. 1.2 22.5 16 273 22.72 14 275 19.84 1 24~ ,I[:
.>- SALIx GLAUC7IT1JTlm-l'Gi1oH2l 2. 1.3 26.3 'lb--~------Z-49 26.r2------rlj-T4B .lB.02 1 266 ,·,to!

~~~~~ __ ~~ ~~~_~~~~_- :~:~~:: __ ~~~ ~~~ ~~_-:~~=~_~_-::: ..~~ ~ ~':-. ~~ ~:: .. _~~_- _-:=- ~~ ~~~~ ~~_._ 45 14 ~ ~_~ _ ~__~~~. 1 __~
·iI
-~ ~ .

w
w
j'l



-} ~l J 1 I 1 i j r 1 l i. 1 J I i i 1
.1;

i

,)'10------- •••• •• •__d ~

.j"
----- -_.._------ --_._--------

-----_ .. _.. _-_ .... _------_ .. _.. _----_._------------------------------ .. _---_ .. _...._.. _.. _---
-tAtILE-I~-HEANS, STANDAFW ERrWRS, MW VAFdANCES FOkDRY·WI::10HTS

_._--._ ... _._._._-_ .. _.•.__ .. _..._~--~

·;!,~;'1~~:· .

-------..._--------------------------_ .. _.. _... _.. _.._------------_ ... _---------------_ ... ------.
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'I -..
Ss_

X
xCN·" :57)CATEGORY

---~.:~-.::-=::.~-=-'= - _.- _ ••••••• oO _ •• _. _~__• ~:.:.-.:.---::;-=;;:;:;_:;;;..:..___;.:.~-==.~ '''-; ;.;-..; ;,;',;.:-.;-.:-:..--.:.:-.::. - - _. __ - - - .._- - - - _ ... - __ - ~'... __oo __---.-_.-.- .--- --- - - --~

SALIX PULCHRA TWIGS CO/10M2) 11. 4.5 749.6 37 149
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Browse Pilot Study

APPENDIX J

~ODIFIED 1982 CLIPPED PLOT STATISTICS

r1eans, standard errors, variances, and estimated sample sizes for dry

weight current annual boJig grm~th of selected shrub species. r'odified fron

data collected in 1982 by Steigers et al. (1983). Betula glandulosa and

leaves of shrub species have been excluded from the analysis. Twigs \"Jere

cl ipped from O.5-m
2

plots. Dry weight estimates are presented by level IV

vegetation type. The within estimated sample size (WNHAT) is the number of

O.5-m 2 plots required to be clipped in the vegetation type within 20% of the

mean with 67% confidence. These clipped plots are then evenly allocated to

the number of sites sampled in the type.
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