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EXECUTIVE SUMMARY

Estimates of the recreationsl use of backcountry settings
allows managers to more professionally manage such settings
becauge they have a greater understanding of use levels and
patternsg, impscts on other values, and the consequences of
different managewent actions. In this study, backcountry use of
Glacier Nastional Park was eatimated through the umse of voluntary
registration stations placed at 47 trailheads. The proportion of
visitors registering wvas estimated through personal counts of use
levels and comparison with the number registered. Additional
methods of estimating use levels included infra-red beam
activated photography and embedded vibration sensing counters.

The registration rate varied awmong the treilheads observed,
but averaged 684 for the entire park. Approximately 32, 200
registration c¢arde vere collected representing over 76, 220
backcountry users. Over 93% of the use of the backocountry was
due to day use. The most frequently mentioned group type was
family. Results of the study indicate that about 1357, 409 people
vigited Glescier HNational Park’s backcountry during the summer use
seasgon in 19848,

A set of equations was developed to deternine potential
predictors of this use on a day by day basis. The most effective
predictors vere campground occupancy on the east side of the
park, entrances at St. Mary, and the sequence day of the sesson.

The authors recommend continuing the study into the future.
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INTRADUCTION

Egtimating recreational use of dispersed backcountry
recreational settings is important for a variety of reasons. Use
estimates provide managers with an objective assessment of the
number cf people recreating in the backcountry. Knowing levels
of use, the types of users, and the geographical and temporal
distribution of use helps managers examine the potential impacis
of recreation on wildlife, develop a more complete understanding
of the types and amounts of human benefits derived frowm
recreational engagements, identify the level of potential
encounters among groups, indicate potential for conflict among
different types of groups, and determine potential impacts upon
the resource itself. In an overall sense, then, knowving
recreational use levels helps backcountry managers make more
informed resource management and planning decisions.

Unfortunately, while there has been a substantial amount of
regearch into specific techniques for estimating use in dispersed
and developed recreational settings, the application of this
technology, in terms of sampling, methodology, technique, and
analysis} to different settings is not well described. A review
of the literature reveals few synthesizing papers that would
detall the alternative methodologies of recreational use
eatimation, particularly for(diaperaed primitive backcountry

settings. In their review of the use estimation literature,




Roggenbuck and Lucag (1987) concluded "thet development of
improved use measurement technology is still an important need.”
The significant implication of this finding is that the

approach to estimate use in any given digpersed recreation
setting must be custom degigned for that setting, using only
conceptis. and principles developed from an understanding of the
relevant literature. Since many dispersed recreation areas are
characterized by relatively large sizes, relatively low use
densities, and numerous trailheade, designing an appropriate use
estimation technique that yields reliable results in a cost
effective manner is challenging. This usgually rules out
egtimation techniques that are labor intensive and that rely upon
a census of the recreastionigts vigiting the area. Some type of
sampling will be required. The literature, however, provides few
guidelines for the sample design, sampling intensity, and
temporal or geographical considerations involved in use
estimation.

Our understanding of the literature, however does yield a
number of considerations that must be addressed in developing a
uge estimation system. These include ensuring randomness in
selection of samples for compliance checking or chservation of
vigitora, iddentifying the level of confidence needed for the use
estimation problem (and thereby identifying the needed sampling
intensity), addressing the varioué types of logistical problens,
including design of visitor registration cards, transportation

for compliance checking and maintenance of card supply (if used?,
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and determining the actual method of counting and estimating use.

STUDY OBJECTIVES

This study has two principal objectives. The first being to
estimate. total day use of the OBlecier HNational Park backcountry
for the 1988 summer visitor use season. For the purposes of this
study, the use season vas defined as the period from May 21 to
September 6 {(when the backcountry was closed because of fire
danger). Uze of the backcountry included not only recreational
use, but use for resource management purposes by Glacier Natioconal
Park employees. All trailheads in the park were considered part
of the study with the exception of those leading to designated
nature trails {(i.es., Trail of the Cedars) and the trail to the
Hidden Lake overlook at Logan Pass.

A second objective was to create a wmodeling technique that
could be used in future seasons to estimate use levels without
bearing the cost of 8 nevw study esch yesar. This model would
attempt to use information currently collected to predict
backcountry day use. Associated with this objective is the

development of a8 method to calibrste the model in future years,.

METHODS
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The principal means of data collection in this study vas

through the use of a wvoluntary visilitor trailhead registration, =»




common technique employed in many backcountry situastions.

Becauss the Park has about 75 trailheads, no other use egtimation
technigue would have the cost-effectiveness of trailhead
registers. Trailhead registers were placed on 47 trails for the
entire use season as defined in this study. These included all
the intensively used trails plus others estimated to receive
lesser amounts of use. Table 1 displays the locastion of each
studied trail in the park and how they vere stratified by park
region and area. The 28 or so other trails not included in the
agtudy vere estimeted to receive such light levels of uge that the
cogte of collection of data would have been prohibitive.

Each registration station was mounted on a pole and
consisted of & sign and registration box. Stations were placed
to the side of the trail and oriented so that the sign‘was easily
viewed by groups entering the trail. The specific location of
the registration station varied by trail. At mome traiheads, the
station was located within 10-25 yards of the trailhead. These
vere trails that tended not to receive casual use. At other
locationg {(the Highline trail, for example), the registration
sgtation was located further up the trall--approximately one-half
mile~~in order to eliminste the casual uger who was out for a
minor stroll and was not entering the backcountry. It wvag felt
that on these traills, which tended to be the more heavily used
aneg, the backcountry didn’t begin until about one-half mile from

the trailhead.

In each registration box was a set of registrastion cards
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region was selected, tvo areas within that region wvere then
sampled.

A correlational analyis of compliance was used. A
correlational analysis meang that individual groups were not
checked for compliance. Rather the numbeyr of groups to enter
during the sawple period was observed and thie wvas compared to
the total number of registration caerds deposited in the same time

period.
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At five of the trsilheads included in this study, infrared
beam activated cameras wvere stationed to determine their cost
effectiveness and accuracy as a use estimation technology. At
two other trallheads, electronic vibration sensor pads wvere
installed to also determine the cost effectivenesms and accuracy

of this technique.
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To achieve the second objective, backcountry use was viewed
asg a funation of the following variablesm: temperature,
precipation, campground occupancy, and park entrances. It was
believed theat such variables, which are annually collected by the
National Park Service, could be used to predict use. For each
day of the study period, the daily high temperature at West
Glacier and St., Mary, the daily precipitation at West Glacier and

St. Mary, daily westside and eaetside campground occupancy and



daily entrances into the park at West Glacier and St. Mary were

collected.

RESULTS

The 1988. Use Season
Use Characteristics

Hearly 32,000 registration cardse wvere collected and entered
into a8 computerized data base for this study. The trailhesd
compliance rate and number of groups observed that were used to
estimate compliance are shown in Table 2. The overall parkwide
compliance rate is estimated at 6@%--close to the compliance rate
found in Petersen’s (1983) study of wilderness day ugers.
However, compliance rates differed signficantly among trailheads
{(range of ©-89%) and indicate that it would be inappropriate to
apply the parkwide figure to individual trallheads without gonme
Justification to do so.

Group type slso varies by trailhead (Table 3, 4, and 35), and
perhaps explains in part differences in the compliance rate among
trailheads. However, we have no data on differences in
compliance among the various types of groups. Table & shows
average group size varied by trailhead, but for the park as =a
vhole was 2.8 pegple. Most hikes are relatively short (less than
4 miles), and actual distance hiked is very close to planned
distance,. Table & showse that the average length of stay on the

trail for group varied considerably among trails, but for the



park as a whole wvas 3.3 hours. Thims figure is highly correlasted
with actual distance hiked, which averaged 3.8 hours.

Figure 2 shows the starting time for hikes totaled across
the park. Note that most hikes begin between the hours of 18 AN
and 12 Noon, while hikes tend to end between 3 PM and 5 PH. The
digtribution for individual trails, may vary somewhat from the
overall park data. The database can be easily manipulated to
identify specific trall distributions.

Estimated Use Level

Figure 3 shows number of registration cards collected by
date of hike. This is an approximation of the distribution of
all hikes in the park, but because of trail closures, differences
in sesasonal openings, and card inventory problems may not be
totally representative. The dally distribution reached its peak
in early August. Signficant dips in daily distribution are
agsociation with major precipitaetion events.

To egtimate uge for the 1988 sgeason, the number of
registration cards received for each trailhead by day was divided
by the estimated compliance rate for that trailhead and then
summed over the season. UOnly the 47 trails where registration
gtations vere located are included in this estimate. Where
compllance rates for trailheads are not available, the ares
average cowplisnce rate was used. For two areas, HMiddle Fork and
Goathaunt, the parkwide compliance rate was used because for
logistical reasons, cowmpliance was not checked in these areas.

The proportion of day visitors using the trall was calculated and

10
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an estimate of backcountry day use groups using the traill was

developed. This was then multiplied by the average group size
for that trailhead to determine the number of people using the
trail over ithe entire season. Results are shown in Table 7.

The unadjusted estimate of backcountry day use during the
1988 summer season is 125, 900 people. This estimate requires an
upward aﬁjugtmen& to account for the approximately 23500
registration cards, for which only Part II is avasilable. The
trailhead used for the entrance cannot be easily determined from
thege cards. Assuming that this set of cards has the sume
geographic distribution as estimeted use by area reported in
Teble 7, an sdjustment can be made for the total estimated
parkwide use and use in each area. We feel that estimating ume
for each trail from this data is too unrelisble to attempt.
Table B shows the results of the adjustment in use estiwmation,
and results in an adjusted estimated backcountry day use of
136, 520 people.

This estimate does not include interpretive trail hikes
conducted by Park naturalistg. An estimated 20, 930 individuals
participated in thesge hikes (Table 9), resulting in an estimated
backocountry use of 157,400 for the 1988 study period. These
figures should be added to those of Table 7 for estimates of
trail by trail use--with the understanding that there iz still
some underestimate of use for the reasons given above..

During the compliance checking process it wvas determined

that many itrailhesds lacked sn adequate inventory of registration

11



cards during the study period. While these lapses were noted, in
most cases it was impossible to adjust for them in these periods
because the length of time during which there was 8 lapse was
unknown. Likewise, examination of the data itself suggests other
potentisl lapses. For example, no registration cards were
completed for the Apgar Lookout traill for the period June 26-July
21. An éxamination of trail closures shows that this traill was
open in this period. It is8 unlikely that no visitors used this
trail during thies periocd; thus, the lack of registration cards ig
probably due either to inventory lapses or getting mislaid
following collection from the registration station. 'However,
there is no established procedure for making adjustments in use
estimates because the exact ressons for the low level of visitor
registration is unknown. Table A-1 lists trailheads wvhere the
authors feel that there may have been inventory problems during
the study.

Previous research has noted that day users tend to have a
lower registration rate than overnight users. The extent to
which overnight users wvere included in the obsgervation of
registration compliance and the extent to which this differential
registration occurg in the park may have resulted in an
underestimate of day use. However, the most heavily used trails
are dominated by day use, suggesting any underestimate as a
result of this factor would be minor.

Summary data for each area included in the study and for

each day of the study period is shown in Table B-1l. Also

iz
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displayed in this table are the values for the independent
variables used in the predictive modeling component of the study.
Individuesl trail data are aveilable on disk. An example is shown

in Table B-2.

Other Technigues

As soted in the methodology, infrared beam activated Super 8
movie canmeras were used at geveral trallheads. QOur experience
with this technology during the study suggestis that it is not a
cogt-effective technique in this situstion for several reasons.
First, locating the camera in a secure setting that provides a
high quality image is difficult. For example, since the movie
camera is required to operste any time during the day, finding a
location that can provide a good imege under a variety of
lighting conditions may be very difficult. A relatively high
investment in testing slternative locstions would be necessary to
successfully apply this technology. Second, the cameras use
Super 8 Ektschrome movie f£ilm. Not only is this film becoming
more difficult to find, an appropriaste wovie projector (with
automated stop actilion) is almost impossible to locate.

The vibration sensing trail pads produced mixed results. At
the Packer’s Roost site, the electronic components malfunctioned.
However, at the Avalanche Lake Trail, the sensor worked very
well. During the time in which it operated, the authors
calculated that 20,300 people hiked the trail. The counter

recorded 21,595 users. The estimates are within 3.5% of each

i3
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other, probably close encugh for use estimation purposes. Since
the pads remain in place, we recommend the park acquire the

electroniceg to continue monitoring use.

Modeling of Backcountry Use

A second wmajor purpose of the study wass to develop a syvsten
to prediét backcountry use based on easgily observaﬁle variables.
The objective 1s to measure variables that can be used in an
eguation to estimate daily backcountry use, rather than measuring
such use directly. HMeasuring backcountry use directly as done in
thig study is simply too expensive under current budget levels
and priorities.

To predict or model backcountry use, and thereby attempt to
find easily observable predictor variables, daily estimated
recreational use for the three major park regiocns (Table 1} and
for the park as a whole vwere used as the dependent variables.
Independent variables included: (1) West Glacier daily park
entrances; (2) St. Mary daily park entrances; (2) daily westside
campground occupancy; (4) dailly emstside campground occupancy;
(5) daily vestside high temperature; (6) daily eastside high
temperature; (7)) dailly westside precipitation; and (8) daily
eastaide precipitation.

The process used to develop a predictive Equétimn is termed
wmultiple regression analysis. Multiple regression analysis
aggocliates the variasbility of two or more independent variables

with the variability of a dependent variable. It is a commonly

i4
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used statistical technique for these types of situastions. The

. output of the analysis is an sgquation that describes the

statistical assgociation, if any, between the independent and
dependent varisbles. This equation can then be used to predict
values of the independent variable.

All eight independent variables vere entered into a stepvise
maitipie‘regressian equation to determine which {(if any) would
most accurately predict overall backcountry use. Initial
multiple regression sgustions demonsitrated some significant,
systematic blages in the resgidusls (Figure 4), indicating a
potential serial biams problem; the initial egquations tended to
overestimate use 1in the early part of the season and
underestimate in the later part of the sgseason. To deal with
this, 8 nev set of equations was developed that included the
natural logarithm of the day (May 21=z1, September 6 =109) and
transformed the dependent variable into s natural logarithm.

This resulted in a much better prediction of use. The equations
are shown in Table 1@, Table A-2 shows the standardized beta
coefficients for these equations. The size of these coefficients
{which can have a maximum value of 1.@) demonstrate the relative
importance of each of the independent variables. For exawmple,
for estimating parkwide backcountry day use, campground occupancy

on the easiside (CEAST) with g bhets coefficient of .39 wag the

most important variable.
Similar analyses were attempted with major trails and with

each of the trail areas. Nearly all the equations demonstrated

15



gome gignificent blases that could not be removed through datsa
transformations. Trail specific regression equations generally
did not explain significant awounts of variance. Area
backcountry use regressions are reported in Table A-3, but etill
contain biases that cannot be removed through data
transformations. Therefore, an inter-ares correlstion snalysis
was cand;cted to determine if there vere significantly high and
meaningfiul correlations among areas. All correlations were
atatistically significant at the .81 level, but differed in terms

of size {Table A~-4). The regults indicate that the number of

trail registration cards completed in some arsas would also be

useful method of estimating total backcountry ume in the future.

RECOMMENDATIONS

A trail registration system can help natioconal park managers
develop more asccurate estimates of backcountry use. Such
egtimates may be helpful in addressing a varilety of management
issues and concerns. The numerous attempts to develop estimates
of trail usme in the past suggest that backcountry visitation is a
continuing data need, If a decigion is made to continue with
egtimation of trail use through registration, wve suggest the
following be considered;

First, the system must be a systematic one, and adequate
personnel resources should be devoted to the sffort. We note

again that lapses in régistretion card inventory at some
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locations and times asffected the ability to accurately estimate
usge. In particular, all personnel must be committed to thie
process, down to the individuel seasonal ranger. Pergonnel must
undergtand the importasnce of the effort and the need to maintain
registration card inventories. We alsoc note that the lack of
regigtration carde at one station may sBuggest to the visitor that
the park‘iﬁ not really committed to the project, and that
registration at other tralls where cards are available may not be
Necessary.

Second, given some of the correlstions reported in Table A-
4, it may not be necessary to place registration stations at
every trailhead if fund availability is a limiting factor.
Placing and maintaining registration statiocns at a few
trailheads~-within one specific area--may be a cost effective
method of monitoring use levels over a three to five year period
of time. And, for some purposes, there may be only a relatively
few trails where it is important to develop reasonably accurate
use estimates. We feel that it is better to do a good job on a
few stations than 8 poor job on many.

Third, the park may wvwish to invest in the electronic
vibration sensing technology. W¥hile the sensing pads could be
installed at numerocus trailheads for a modest cost (the price of
each pad 1s approximately $50), only a few of the more expensive

electronic componentg (about $350) would be needed. These could

then be rotated arcund different trails on smome type of

syastematic bamgis. Two pads are already instslled, and could be

17
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uged in place.

Fourth, the park neede to establish a data entry and
analysis methodolgy. Thig project involved entering data from
32, 000 registration cards. We recommend that only summaries of
the cards, by trailhead and day, be entered. This would
significantly reduce the data entry costs.

Fif%h, we gtrongly recommend the'park continue to monitor
uge, 1f only at a few stations. Thisg would allow the park to
continue to test the models that were developed as part of this
project. We suggest at least siwx trailheads be monitored during
1883. Such continued monitoring over a minimum 3 to 5 year
period would allow validation and revision of the predictive
models developed in 19588,

Sixth, there is some concern that the design of the
regigtration sign may have impacied the compliance rate. The
original design wes an orange and brown graphic showing people
registering. Because of concerns about compatibility with
existing Glacier Hational Park signs, this design wssg changed to
a brown and white colored asign with only a verbal message. It is
not known to what extent the different sign designs may result in
different compliance ratesg. This would be certainly worthy of
some relatlively simple experimentation.

Seventh, changes in the regigiration card could be
congidered once the current supply is exhsusted. Specifically,
the term "stock® should be replaced by horse; the question

dealing with overnight stay should be clarified to refer to

18
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backpackers only, not chalet or users of front country

accommodationse or campgrounds; and adding a specific category to
deal with NPS employees in the backcountry for business purposes.
Instructions on the sign post should also emphasize that visitors

taking multiple day trips should complete a card for esch trip.

i8
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Glacier Park Visitor Survey j / /D
Please have one member from your group answer all the questions on the
top card prior to today's trip on this trail.

Date Tune AMJ PM

Group Size Starting Point

{Tramdhewdy
What type of trip do vou plan to do wday? 5 DAY {1 OVERNIGHT
Will vou use stock? 10 YES L NO

Henw far do you plan to go today?

Guifes or fowation)
Which type of group best describes the group you are with?

L1 ALONE L3 FAMILY AND FRIENDS
L) FAMILY L CLUB OR ORGANIZED GROUP
LDFRIENDS

After completing this card tear off here and deposit in registration box.

Please take this card with you and complete it after your hike.

Date .. Exy Time . AM /PM

How {ar dxl you go today?

Gntles or Tocationy

At which teatthead did you exit?

Please deposit into any registration box or return o any ranger station
or visitor ecenter,

Thank you very much for your cooperation 1 this study. 4 =y 7> *
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Figure 4, Normal probability plot of expected versus observed
standardized residuals, showing a violation of the assumption of
normality of distribution {(s-shaped curve), using observed values
of TOTAL estimated backcountry use by day.
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Table 1. Park regions, areas, and trailheads included in study,
18848, ,
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REGION AREA TRAILHEAD
West North Fork Boulder
Brown

Quartz Lake
Luarte Creek
Logging lLake

Apgar-NMcGee Huckleberry HMtin.
Huckleberry LO
Apgar LO
Howe Lake
Camag Creek

Upper Lake McDonald Lincoln Lake
. Sperry Chalet
Trout Lake
Avalanche Lake

Logan Passg Packer’s Roost
The Loop
Hiline
East Upper St. Mary Lake Jackson Overlook

St. Mary’s Falls
Baring Creek
Otokomi Lake
Siyeh Bend

Red Eagle

Many Glacier Ptarmigan
Swiftcurrent Pass
Jogephine Lake
Piegan Pass
Grinnell Glacier
Appekunny Falls
Red (ap
Cracker Lake

Two Medicine Oldman Lake
HMt. Henry
Dawson Pass
Two HMedicine
Cutbank
Upper Two HNedicine
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Table 1 {(Continued). Park regions, areas, and trailheads included in
study, 1988.
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REGION AREA TRAILHEAD

Other Goathaunt Chief HMtn.
Boundary
Goathaunt

Middle Fork Walton
Fielding
Summit
Lubec
Harrison Lake
Nyack Creek

< B
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Table 2. Number of groups observed and compliance rate by trailhead.
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! Trailhead Groups Compliance Rate®
Brown Pass 12 75
} Guartz Lake ie 70
Logging Lake 7 57
3 Howe Lake 9 78
’ Huckleberry Lookout 7 43
Apgar Lookout 9 89
i Lincoln Lake 7 37
Sperry : 61 37
3 Avalenche Lake 233 67
Packer’'s Roost 1 3]
’ Loop 22 64
a Highline 166 356
Guneight Lake is 84
; St Mary Falls ; 69 45
Otokoml Lake 11 64
; Ptarmigan/Iceberg 73 69
3 Swiftcurrent 86 48
Grinnell 53 56
i Piegan Pass 4 @
’ Red Gap @ -
Appekunny 38 68
Oldman Lake 18 33
Dawveon Pass 38 35
Mt Henry 12 67
TOTAL 987 Y5
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Yn percent
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Table 3. Percent Day and Overnight by Trailhead.
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Trailhead Day Night
Boulder 71 29
Brown a5 15
Guartz Lake 7S 25
Huartz Creek &9 31
Logging Lahke &6 49
Huckleberry Mtn. 8710] 2
Huckleberry LO g5 3
Apgar LO 99 i
Howe Lake a9 1
South Boundary ' g2 &
Camas Creek 95 3
Lincoln Lake 96 4
Sperry Chalet 63 33
Trout Lake 90 ie
Avalanche Lake 99 1
Packer’s Roost 73 23
The Loop as 13
Hiline 85 i3
Jackson Overlook 47 23
S5t. Mary’sg Falls : 99 1
Baring Creek g9 1
Otokomi Lake 94 &
Siyeh Bend 99 i
Red Eagle 81 i8
Ptarmigan 896 4
Swiftcurrent Pasms =121 2
Grinnell Glacier 99 1
Jogephine Lake 99 i
Piegan Pass 96 4
Appekunny Falls 100 2
Red Gap 28 72
Cracker Lake 82 18
Oldman Lake 73 23
Mt. Henry 99 1
Dawson Passg 89 11
Two Medicine 94 &
Cutbank 78 22
Upper Two Medicine 92 8
27



Table 3 {(Cont.). Percent Day and Overnight by Trailhesad.
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mmmmmmmmm Day Night
¥alton 84 16
Fielding 71 29
Summit 146 2
. Lubec 99 1
‘ Harrison Lake 66 34
Hyack Creek 35 635
i‘ Chief Mtn. 19 a1
) Boundary 77 23
Goathaunt 82 18
TOTAL 91 =]

)
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i Table 4. Percent Hikers and Horse Use by Trailhead.
Trailhead Horse Hike
i Boulder 4 96
Brown 2 98
Guartz Lake 2 a8
Quartz Creek 3 97
g Logging Lake 3 87
Huckleberry Mtn. 1 99
i Huckleberry LO ) 94
Apgar LO 1 99
Hove Lake 3 97
! South Boundary 8 92
Camag Creek S 95
Lincoln Lake S 93
Sperry Chalet 1 89
Trout Lake S a5
! Avalanche Lake 2 120
Packer’s Roost 8 92
The Loop 3 a7
! Hiline 1 99
Jackson Overlook 1 99
St. Mary’s Falle 1 59
§ Baring Creek 3 g7
Otokomi Lake 1 99
Siyeh Bend 1 99
g Red Eangle 3 97
Ptarmigan 1 99
1 Swiftcurrent Pass 1 99
Grinnell Glacier 1 99
Jogephine Lake 1 99
Piegan Pass i0 9@
g Appekunny Falls @ 100
Red Gap @ 106
§ Cracker Lake 1 99
- Oldwan Lake 1 99
Mt. Henry b 99
! Dawson Pags 2 98
. Two Medicine 2 98
Cutbank 8 92
? Upper Two Hedicine 1 99
a 29



_ Teble 4 (Cont.). Percent Hikers and Horse Use by Traillhead.
i. Trailhead Horgse Hike
i Walton i3 87

Fielding 29 71

Summit 3 95
g Lubec 7 - 83

Harrison Lake 2@ 89

Hyack Creek 28 72
3 Chief HMin. 7 83

Boundary 3 97
} Goathaunt i 99

TOTAL 1 39
B )




Cow

Table 3.

s i oo S S s o o B,

Boulder
Brovwn

Guartz Lake
GQuartz Creek
Logging Lake

Huckleberry Hin.
Huckleberry LO
Apgar LO

Howe Lake

South Boundary
Camas Creek

Lincoln Laeke
Sperry Chsalet
Trout Lake
Avalanche Lake

Facker’s Roost
The Loop
Hiline

Jackson Overlook
St. Mery’s Falls
Baring Creek
Gtokomi Lake
Siyeh Bend

Red Eagle

Ptarmigan
Swiftcurrent Pass
Grinnell Glacier
Josephine Lake
Piegan Pass
Appekunny Falls
Red Gap

Cracker Lake

Qldman Lake

HMt. Henry

Dawson Pags

Two Hedicine
Cutbank

Upper Two Medicine

135
17
13
i4
12

9
21
i4
28
32
23

28
16
is

7

20
15
ie

15

9
21
14
19
33

12

19
13
i4
27

&8
i3
20

14
12
15
i1
i6

9

e T o s o o o i o s

46
48
43
38
42

75
37
49
38
28
33

42
48
39
&7

22
44
33

40
&7
a7
31
35
34

33
65
86
51
23
70
33
38

49
62
56
37
36
&0

Type of Group by Traillhesad,
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Park

29
26
26
28
23

a
21

C 22

27
i6
19

20
22
27
is6

27
27
23

32
i85
22
26
28
22

24
i3
21
23
49
13
33
31

31
17
20
22
29
13

31

in Percent.

T 2o o o comm 5wt e o s e oo o S o s

Club/
i@ @ @
6 1 2
13 2 3
3 3 i4
3 2 ia
=] 1 i
4 2 i3
& 1 8
7 1 7
& 2 16
i3 2 1@
2 i 7
ie i 3
7 i 19
= i @
8 2 21
8 2 4
11 2 1
18 1 2
7 1 i
6 1 i3
7 i 1
11 3 3
=) 2 3
8 1 2
8 i 1
8 1 i
3 1 a
2 @ 2
7 1 1
9 3 7
3 1 3
7 3 3
3 3 1
7 1 i
a 1 1
8 4 7
19 2 4



Table 5 (Cont. ).

Type of Group by Trailhesd, in percent.
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¥alton
Fielding
Summit

L.ubec
Harrison Lake
Hyack Creek

Chief Htn.
Boundary
Goathaunt

TOTAL
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47
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18
19
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39

20
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15
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44
52

56
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58
18
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Table 6. Average group size, planned and reported travel distance and
average length of mtay, backcountry day users, OGlacier HNational Park,
1988.
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Trail Average Planned Reported Average
Group Bize Distance Distance Length of Stay
Boulder 2.78 5.2 3.8 2.5
Brown 2.55 4,7 4.1 3.3
Quartz Lake 2.63 4.6 4.3 4.7
Guartz Creek 2.18 5.3 4.4 4,2
Logging Lake 2.7@ 5.3 5.5 5.2
Huckleberry Mtin. 3. 02 1.2 1.2 2.7
Huckleberry LO 2. 35 4.3 4.0 3.2
Howe Lake 2.66 2.4 2.6 2.8
Apgar Logokout 2. 29 3.9 2.9 3.5
South Boundary 2.12 3.8 3.1 2.5
Camag Creek 2.49 4.6 3.9 2.9
Lincoln Lake 2,23 3.1 4.6 3. 3
Sperry Chalet 2.71 3.6 5.4 4.9
Trout Lake 2.35% 4.2 3.9 4,4
Avalanche Lake 3.12 2.0 2.2 2.5
Packer’s Roost 2. 20 4. 4 3.7 2.7
The Loop 2.76 4.8 4.7 4.3
Hiline 3.0 5.8 3.6 4.7
Jackson Overlook 2.7 7.6 6.8 5.9
St. HMary’s Falls 2.79 1.6 1.7 1.5
Baring Creek 2. 354 4.3 4.1 3.7
Otckomi Lake 2. 48 4.0 3.9 3.8
Siyeh Bend 2,69 5.6 5.7 5.2
Red Eagle 2. 05 4.7 4.5 3.8
Ptarmigan 2. 68 5.4 3.3 5.6
Swiftcurrent Paas 2.75 2.9 3. @ 2.8
Grinnell Glacier 2.72 4,2 4.3 4.2
Josephine Lake 2. 19 4.5 4.6 4.0
Piegan Paas 3. 00 5.8 6.5 4.0
Appekunny Fallse 2.73 1.1 1.1 1.3
Red Bap 2. @7 6.4 7.3 6.6
Cracker Lake 2. 33 5.6 5.5 3.8
Oldman Lake 2.70 6.1 5.7 3.2
Mt. Henry 2.78 2.4 2.1 2.1
Davson Pass 2.60 4.6 4.6 4.2
Two Hedicine 2.74 3.6 3.3 2.9
Cutbank 2.51 4.9 5.1 4,7
Upper Two Medicine 3.14 3.9 3.3 3.6
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Table &6 {(Continued). Average group size, planned and reported travel
distance and average length of stay, backcountry day users, BGlascier
Nationel Park, 1988.
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Trail Average Planned Reported Average
Group Size Distance Distance Length of Stay

¥alton Z2.84 4.5 4.5 3.9
Fielding 1.70@ 5.0 5.9 3.9
Summit 2. 39 4.6 4.6 4.3
Lubec . 1.88 6.2 6.0 6.3
Harrison Lake 2. 46 5.3 3.6 6.6
Hyack Creek 2.73 6.8 7.3 4. 4
Chief Mtn. 2. 45 7.6 7.6 4.8
Boundary 2. 61 5.3 7.0 3.1
Goathasunt 2. 79 3.8 4.1 3.8
TOTAL 2. 80 3.9 3.8 3.3
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Table 7. Estimated day use of the Blacier National Park backeocountry,
by trailhead, in people {(unadjusted), 1988.

o oo o o o2 Yo P o o o W S e o A W WA S (e WD WS N e ok WG S SN Whe Wed Me Wew SUM W0 e W MM WM GOSN W0 owm Ao A6 WX Now Cow WED VN WER ower e e e e s A om

TRAIL ESTIMATED USE
Boulder 300
Brown 1100
Quartz Lake 7a0
Guartz Creek i10@
Logging Lake 400
Huckleberry Min. 1220
Huckleberry LO 800
Apgar LO 300
Howe Lake 400
Spouth Boundary 100
Camag Creek 200
Lincoln Lake 400
Sperry Chalet 4300
Trout Lake 7B
Avalanche Lake 26200
Packer’s Roost 200
The Loop 1800
Hiline 13300
Jackson Overlook 1300
5t. Mary’'s Falls 10400
Baring Creek 800
Otokomi Lake 1600
Siveh Bend 3300
Red Emgle 700
Ptarmigan 9300
Swiftcurrent Pass 12300
Grinnell Glacier 11308
Josephine Lake 520
Pisgan Pass 100
Appekunny Falls 4120
kRed Gap 169
Cracker Lake 11008
QOldman Lake 2100
Mt. Henry 1500
Dawagon Pags 3029
Two HMHedicine 4800
Cutbank (21017
Upper Two Hedicine 1600
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Table 7 {(Continued).
backcountry, by tradilh

s wou e o s oW e ek B W AU W R ey e Wb W A S e

Walton
Fielding
Summit

L.ubec
Harrison Lake
Hyack Creek

Chief Htn.
Boundary
Goathaunt

ESTIMATED TOTAL UNADJU
1988 = 125900 PERSONS

Egstimated day use of the Glacier National Park
ead, in people {(unadjusted), 1988.
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ESTIMATED USE

500
100
200
200
180
100

200
300
1400

STED BACKCOUNTRY DAY USE, MAY 21-SEPTEMBER &,
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g Teble 8. Adjusted backcountry day use estimate for each area, in
people, Glacier Hational Park, 1988.»
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AREA UKADJUSTED PERCENT ADJUSTED
North Fork 2500 2.01 2700
Apgar-NMcBee 3200 2.57 3400
Upper Lake HcDonald 318009 25.56 34600
Logan Pass , 151e0 12.14 16580
Upper St. Hary Lake 17800 14.31 18500
Many Blacier 387@8‘ 31.11 41600
Two Medicine 14000 18,21 15200
Middle Fork 1100 3. 88 1200
Goathaunt 1700 1.21 1800
TOTAL 125900 136500
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*Figures do not include people participating in naturalist-led hikes.
See Teble 9.
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Table 9. Visitor Participation (in people) in Naturalist-led
Hikeag, Glacier Hational Park, 1988,
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Irailhead Participation
Huckleberry Mountain 26
Apgar Lookout , 34
Fish Lake ) 29
Avalanche Lake 3039
Highline S50
Siyeh Bend 129
St. Mery, Falls , 216
Red Eagle Lake 217
Grinnell Glacier 8598
Cracker Lake 32
Appekunny Falls 14
Icebherg/Ptarmigan 1461
Swiftcurrent ' 731
Oldman is
Dawson Pass i4
South Shore Two HNHedicine 464
Mt. Henry 838
Upper Two Hedicine 3736
Goat Haunt 1113
TOTAL 20930
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Table 10. Multiple regression equations for estimating totsl
backcountry use for the entire park and major areas, 1988,
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Dependent EEAST CEAST TEAST DAY PWEST EWEST Constant
TOTAL . 00011 L@azl . 0861 8051 -.39 3.96

Multiple R = .96

EASTSIDE . QBR16 . 2816 .21 . 3248 3. 021
ﬁuliipie R = .95

WESTSIDE . Q028 . Q067 -.49 . Q00071 3. 46
Multiple R = .83

OTHER . BO36 . @1 . 55

Hultiple R =. 76

#

HOTES:

All dependent variables are defined as the natural logarithm (ln)
of the estimated backcountry use. ,

% EEAST = Vehicle entrances recorded at St. Mary.

il CEAST = Campground occupancy on the eastside of the park.
N TEAST = High temperature at St. Mary.

- DAY = Sequence day of the study period.

‘ PWEST = Precipitation recorded st Park Headquarters.

% EWEST = Vehicle entrances recorded at West Glacier.

‘ 411 coefficients are positive unless otherwvise noted.
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Table A-1.
Trailhead.

Potential Inventory
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Huckleberry Mountain

July 27
Aug 22
Aug 27

Apgar Lookout
June 26 -~ July 20

Logging Lake
July 7 - July 18

Sperry
Aug 2@ - Aug 24

Avalanche Lake

June 29
July 16
Loop
Aug 1 - 2
Aug 14 - Aug 16
Highline
June 29
July 2
July 16
July 18
July 31
Aug i
Aug 2
Aug )
Aug 7
Aug 9
Aug 17

St. Mary Fallae
June 11 - June 13
June 16 ~ June 18
July 24
Aug &6 ~ Aug 7
Aug 23 - Aug 25

Siyeh Bend
May 21 - June 8
June 15
July 15
Aug 30

Problem Time Periods by

40

Red Eagle
June 21 - June 22
July 4 - July 5
Aug 19 - Aug 28

‘Iceberg/Ptarmigan

June 18 - June 19
Aug 3 - Aug &
Aug 10©

Aug 20 - Aug 21

Swiftcurrent
May 3@ - HMay 31
June 15 - Junse 18
July 3
July 14 -~ July 16

Grinnell Glacier
June 17 - June 19

Oldwan Lake
June 1@ - June 12
Aug 3

Mt. Henry
Aug 20

Daiaon Pagg
June 21
June 25 - June 29

Scuth Shore 2HMed
July &




Table A-2. Standardized Beta coefficients for significant
variablea in multiple regression equations for estimating
backcountry uge of Glscier National Park.
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Dependent

Variable CEAST CWEST TEAST PYHEST PEAST EEAST DAY EWEST
TOTAL . 4@ . B8 -. @8 .35 e 21

WEST .91 «, 1@ .27 . 28
EAST . 29 » 13 . 47 . 2@

OTHER .14 .79

CEAST - Campground Occupancy Eastside
CWEST ~ Campground Occupancy Westglde
TEAST - High Tempersture Easgstside
PWEST - Precipitaetion Westsilde

PEAST - Precipitstion Eastside

EEAST - Entrances on Eastside

EWEST - Entrances on Westside

DAY - # of Day in Sampling Plan

TWEST -~ High Temperature Wegtgide
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Table A-3. BEquations for estimating use in each sres, Glacier
Hationasl Park, 1988, =
HORTH FORK . BBOIBIEWEST) - .QL8(TEAST) - .32 1ln(DAY)
DEQ
R2 = .41
APGAR . 20Q14¢(EWEST) + 1.64
RZ2 = .17

UPPER LAKE MCDONALD

LOGAN
UPPER ST. MARY
MANY GLACIER

TWO MEDICINE

MIDDLE F(ORK

GOATHAUNT

. e ok oo G WS ok A WY A wen o W e ow s W

#Dependent variable
backcountry day use.

. DDBLB(EWEST)

+

.32 1In{DAY) + 2.31

=

R2 . 58

. BOB4S(CEAST) 1.92 In(DAY) - 2.08

*»

R2 = .64

. QB24(CEAST)Y + .46 1ln(DAY) + 1.62

R2 = .74

. 0024 (CEAST) + .42 1n{(DAY) - 1.1Q(PEAST)
+ 2.61

R2 = .71

. DOLS(EEAST)Y + .30 1n{DAY) + .G@GRG14(EWEST)
+ 1.00

Rz = .74

. QRB24(CEAST) « .79

RZ2 = . 21

. BOO23(EEAST) + .QL(TEAST) - .32

o e o o o e e UL WD o R WS o Bee e o Mex ew e S oub s e wex e e s whw R W X X G M G e W G W s o o

i8 the natural logarithm of the estimated
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Tahle A-4.

Correlations:

HORTHFOR
APGAR
ULn
LOGAN
UPPERSTH
MANYGL.
THWOMED
HIDFRK
GOAT
TOTAL

Correlationsg:

HORTHFOR
APGAR
UL
L.OGAN
UPPERSTH
HANYGL
TWOMED
MIDFRK
GOAT
TGTAL

NORTHFOR

i.0000
s AL15r e
. AB24 %9
e 3B54%n
. 4836%»
» 5B45ew
- 5330
«c A7Q3% %
- D263wn
«3731=e

MANYGL

- 5045w
- 4630 »
e TRBS e
cBT775nn
. 88523=»
1.20006

« 7763xw
e 407G
. 6328%
L9327 n»

i-tailed Signif: + -

APGAR

c 4415
1. 2000
« 3539
e 3700
. R85 =
s AB30e s
5265w
e 3207 ue
»4123=»
« D679

TWOMED

» 3330=»
e 3265w
7211w
» 2B25w e
. 76520
L T763nn
1.0000
« 5344
. 3699w
» 8498 n s

o@i -

43

ULH

» 4824w
. 3539 s
1.0000
.Bl6Gee
» 7456
« 73850
o 7211w
o 7B 7w
9399 e
8721w =

MIDFRK

» 37B3uw
3207w
« 3787w
2994 e
. 4T734n
« 4579 nw
. 5344w
1. 0000
. 2341
- ABT 22w

. 001

LOGAN

. 38542+«
- 3700w
»BlEG#e
1.0000

L 7061w
BT 75
. 5BZ5n e
» 2994w
« 3379w
»8152%=

GOAT

c2ZB3ne
«4123%w
. 5399
. 3379 %=
L6430
L6328
e 0699 e e
. 2341w
1.0000

- 684D

Correlation coefficients among areas for estimeted dally use,

UPPERSTH

. 4B3Gw .
. 3085w
. 74564
7B61en
1.0000
. B523#»
7655 2ne
« 4734 %=
» 6430 =%
s 9156w s

TOTAL

e 3731we
. 3679 x
cB721we
LBLlEZ2se
. 9156
83272 e
. 8458
«ABT7 20w
B8B4G
1.0000




Teble B~1. Initial Unadjusted Overall Use Estimates by Area
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Date NF Apgar ULNM LP UsM NG 2Med MDFK
Hay 21 @.0 6.4 30.1 20.3 18.9 6.5 5.5 3.3
22 2.0 3.2 39.9 i1.1 22.2 23.5 19.4 3.3
23 Q. 1.4 14.3 1.6 13.8 15.2 19.5 @. @
24 3.1 2.5 12.2 4,7 8.9 7.4 5.1 1.7
25 2.9 2.7 18. 4 8.0 14.5 9.4 12.9 3.3
26 3.2 6.5 23.5 1.6 1.3 5.5 1.5 3.3
27 .3.2 5.1 24. 4 1.6 12.5 10.7 3.6 1.7
28 11.4 3.6 55.@ 4.8 29.0 i8.2 i4.7 2.0
29 2.9 3.7 28.0 4.8 38.1 19.5 14. 8 5.@
3@ 2.9 1.4 24. 4 G.9 12.3 1.5 11.6 3.3
31 3.2 3.7 13.4 2.9 12.9 1.4 186.9 3.0
Jun 1 8.9 1.1 13.1 1.6 14.7 14.7 1.9 2.0
2 1.3 9.3 1i8.2 1.6 24.3 29.0 10.7 1.7
3 3.2 9.7 48, 2 3.1 17.0 44,5 18.9 3.3
4 9.9 6.6 29.2 3.1 14,1 47.7 13.5 3.3
3 2.7 6.1 62.1 12.6 14.5 48.7 29.3 1.7
& 2.7 i1.4 36. 4 1.6 26.2 33.4 23.3 2.9
7 3.2 5.0 49, 7 6.4 18.0 40. 8 19.3 1.7
8 1.3 5.1 20.3 6.4 47.9 42.0 6.9 5.0
=) 3.6 6.2 66.8 3.3 35.1 54.2 30.7 2.0
1@ 8.7 7.2 54.1 4.7 41.7 62.3 11.9 2.9
11 9.7 8.1 66.8 6.3 40. 3 92.7 24. 4 3.3
12 7.4 11.9 96.7 3.1 15.9 98. 1 15.0 5.0
13 9,8 19.0 43. 6 6.3 26.8 64.5 21.6 3.3
14 6.1 13.6 47.3 1e.9 43, 1 97.2 24.7 5.0
13 7.3 2.8 30.5 7.8 54.8 89.2 24.8 3.3
16 7.9 11.1 44,0 6.3 28.6 49.5 16.6 1.7
17 11.1 13.6 29.1 4.7 26.7 36.3 31.9 3.3
18 17.2 18.3 43.9 9.6 52.2 34. 4 54.6 3.3
18 15.3 24.2 75. 4 12.6 62.6 69.3 47.8 5.0
20 5.8 8,7 67.8 11.2 58. 3 116.6 23.8 5.0
21 18.5 13.6 85.0 11.1 60. 4 138.3 351.4 5.0
22 10.4 7.5 91.4 3.1 62.5 167.3 61.5 3.3
23 4.0 12.7 53.5 3.1 61.7 139.6 24.4 6.7
24 3@.6 2.5 85.3 9.4 54.2 150. 1 49, 4 3.3
25 11.4 8.6 110.53 15.6 87.7 151.9 35.9 1.7
26 19.3 11.0@ 126. 3 12.8 49, 2 132.2 32.0 6.7
27 17.1 6.0 138.6 10.9 26.8 152.9 30. 2 5.0
28 7.Q 2.8 113. 8 49. 8 63.8 149.9 12.3 Q. @
29 4. 4 5.4 28.7 6.4 31.8 57.5 9.8 1.7
36 11.5 2.8 112.6 37.7 51.6 155.5 52.0 6.7
Jul 1 18.3 7.8 104.3 50.7 65.7 204.6 68.1 1.7
2 44.8 13.6 129.3 22.5 99.35 190.7 79.9 6.7
3 24.6 8.1 170.2 112.7 86.7 217.@ 75.2 5.9
4 18.2 15.1 133.4 141.9 89.8 143.8 8@.5 3.3
3 16.0 6.0 80.5 28.@ 65. 1 70. 4 25.8 5.0
6 17.0 17. 6 166.2 34. 6 62.2 81.5 30.6 1.7
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Initial Unadjusted

Overall Use Estimates by Area
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Table B~1.
Date KF
Jul 7 17.1
8 1.6
g 20.6
18 12.6
11 2.9
i2 2.9
13 .1.4
i4 1.4
1% 11.3
i 30.9
17 8.5
i8 2.8
19 &.9
28 25.9
21 38.4
22 12.7
23 i8.8
24 23.0
25 22.1
26 20.4
27 17.4
28 12.9
29 17.4
32 16.9
31 22.8
Aug 1 21.2
2 318.8
3 18.0
4 26.9
5 22.6
& 16.8
7 16.6
8 12.5
9 16.8
10 15.0
i1 13.3
12 i16.1
13 14.6
14 4.1
18 13,7
16 23.9
17 28.6
18 8.2
19 11.2
20 7.0
21 29.3
22 14.2

Apgar

11.6

7.9
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11.8
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o o ot o
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N\Jmmm‘bmbzmwmwmx}

N
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CORNPFELMEUONWONDRDODNNY

N
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17. 2
20.1
28.7
25.6
208.2
17.1
18.9
19.6
21.8
11.3
17.8
29.9
25.0
10.3
12.9
13.6
21. 4
20. 1
24.5
16.1
16.0
9.0
11.9
15.6

ULH

145. 1
121.4
150.9
13%. 7
138.8
151.9
141.53
118.9
137.6
37.@
97.8
143.3
173. 4
116.1
161.6
149.1
169.0
167.0
123.9
160. 2
152. 4
145.6
166.1
166.8
17@.6
146.1
254. 2
166.0
181.2
68.8
1i6.7
186.3
178.7
184.3
180. 3
208.9
167.8
151.9
166.6
161.7
189.3
144. 4
28.0
61.1
76. 4
115.8
103. 3

LP

116.2
185.0
1838.53
Se. 4
81.8
35.7
26.8
28.6
85.7
25. @
46. 2
33.@
85.4
115. 4
115.1
121.7
133. 9
98.1
1907.6
70.1
192.2
1@23.3
1e6.7
96. 2
10.98

3.6
37.5
172.8
124.2
126.8
38.7
73.7
128. 2
69. 4
144.6
115.9
120.7
152.5
i21.6
99.9
132.1
15.8
84. 4
l@2.7
60.6
46.9
107.8
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usH

189.6
99. 8
161.8
75.0
71.6
73.2
73.1
84.1
73.5
85.8
105.0
i1el.1
131.8
103. 1
290.3
76.0
79.8
44.9
96. 6
80.6
198.8
134.0
111.0
1le.1
181.3
76.3
113. 2
130. 2
123.9
$8. 8
41.5
57.4
146.8
116.3
114. 4
126. 4
91.8
119.0
121.7
88.9
100.7
103. 4
78.3
84.6
84.3
75. 4
92.0

MG

244.95
223.0
175.8
164.6
157. 4
145.6
153.7
138.3
149.2
199.95
181.3
212.0
174.2
i80. @
170.7
i71.6
173. 3
161.5
172.8
169. 2
131.7
197.9
194.9
233.3
192.3
125.2
2008.5
228.0
224.0
125. 8
81.0
188.5
322.8
239. 4
191.8
2490. 3
153.1
202.7
208.6
214.8
190.6
207.3
218.5
292.6
142.6
160.1
158.6

2Med

63.5
61.0
49. 35
89.0
6@.9
38.6
68.8
57.3
86.3
66.9
89. 9
97.6
38. 1
34.6
31.6
63.7
63, 3
70.8
59.8
73.2
64.35
37.6
68. 8
64.8
74.2
66. 8
84.Q
54.3
96. 3
71.7
42. 4
86.5
93.8
93.8
86,95
49.3
62.7
84.0
54.2
£2.8
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68.9
33.8
83. 2
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11@.5
58. 1
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Table B-1. Initial Unadiusted Overall Use Estimates by Area ,if
Date NF Apgsr ULM LP usH MG 2Med MDFK
Aug 23 14.5 16.3 127.3 124.4 76.9 228.8 47.2 8.3
24 2.8 11.0 99. 1 890.5 74.3 199.2 46. 4 5.0
25 1a.8 13.3 143. 1 81.2 55.9 174.5 47.8 1.7
26 3.2 16.2 14@.7 46. @ 46. 4 84.9 43.0 1.7
27 8.1 7.4 126. 8 897.5 80.7 138.2 45.0 5.0
28 11.6 13.7 127.3 114.0 115.7 143.9 83.8 3.3
29 . 2.7 6.0 119.6 7.1 81.6 138.3 63.5 3.3
30 9.8 8.4 105. 0 87.9 97.6 181.9 34.0 6.7
31 2.7 ie.6 127.8 88.3 95.3 135. 0 36.2 35.@
Sep 1 2.7 8.7 892.3 83.9 60.0 119.7 34.3 1.7
2 8.4 8.5 88.9 a7.1 64.6 172. 4 37.5 3.3
3 20.1 15.2 112.e¢ 132.9 85. 6 244.8 80.8 3.3
4 8.4 23.6 157. 6 27.8 123. 4 218.3 73.9 5.0
5 £.3 4.9 98. 1 3.3 1@1.6 217.8 31.9 6.7
=) 9.7 12.7 105.5 19.2 61.7 143.2 41.5 2.0
Grps 1300.7  1296.3 11393.8 61438.4 7588.2 14923.0 5303.0 3545.0
%4 Day 785.1 96.5 92.8 83.4 8s8.2 96. 3 88.1 8:i.86
Grp B8z 2.6 2.59 3.01 2.835 2. 66 2. 69 2.72 2.4
People 23540 3240 3182& 15129 17863 38658 12708 198

Date Goat Total
May 21 1.7 92.6
22 3.3 128. 1

23 2.9 65.7

24 2.0 45.6

25 3.3 68. 4

26 3.3 78.7

27 2.0 64.7

28 5.9 142.8

29 2.0 1l6.8

20 1.7 59.0

31 0.@ 45. 6
June 1 1.7 44, 4
2 2.0 93.6

3 1.7 149.5

4 3.3 129.8

5 2.3 igi. @

& 6.7 141.6

7 3.3 147. 4

8 3.3 138.3
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Table B~1. Initial Unadjusted Overall Usme Eastimates by Area
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Date Goat Total
June 9 5,0 206, 8
12 5.9 185.6
11 0.0 2531.7
12 1.7 233. 8
i3 i0.@ 204.9
14 11.7 261.5
13 5.¢ 225.3
ie 6.7 171. 4
17 3.3 iez2. 1
18 1.7 235.2
is i9.0 322.3
20 6.7 303.7
21 8.3 391.6
22 11.7 418.7
23 11.7 317.4
24 10.0 395.0
25 ie.o 433. 2
26 6.7 396. 1
27 2.0 387.7
28 1.7 421.1
29 1.7 147.5
30 6.7 437. @
July 1 i6.7 537.9
2 29.0 598. 0
3 5.9 784. 6
4 10.@ 6£36. 0
5 190.@ 306. 9
& 5.9 416. 4
7 6.7 72¢.9
8 21.7 739.3
g i6.7 7i5.9
19 19.0 593. 4
i3 5.0 544, 1
12 1.7 489. 8
13 11.7 498. 3
14 6.7 455, 9
i5 16.7 574.8
16 13.3 483. 2
i7 3.0 564.3
18 5.0 &08. 1
19 1.3 £62.9
20 1.7 606.3
21 11.7 662. 3
22 i6.7 £28.8
23 13.3 £73.2
24 S.0 601.5
23 11.7 614, 7
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Table B-1i. Initial Unadjusted Overall Usme Estimates by Area
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Date Goat Total
Jul 26 13.3 617.0 ;
27 10.0 599, 3 ?
28 16.92 £694. 0 ’
29 i1¢.0 699, 2
3@ 11.7 732. @
31 8.3 607.2
Aug 1 3.3 470. @
2 5.0 745. 6
3 18.3 812.8
4 12.0 734.6
3 13.3 584.8
& 12.0 376.6
7 15.0 648, 4
a8 12.0@ 901.2
9 25.8 765. 3
1a 18.3 789.3
11 15. 9 796. 4
i2 11.7 6£35.7
13 6.7 762. 6
14 10. @ 667. 8
15 20.0 6868, 1
ie 28.3 77%1. 4
17 25.0 624.6
18 11.7 482. 3
i9 13.3 668. 1
20 5.0 464, 1
21 11.7 563. 0
22 8.3 564.7
23 12.@ 633.6
24 6.7 535. 1
23 12.0 538.2
26 1.7 383.7
27 13.7 52@.3
Z28 i2. ¢ 6£23.0
29 16.7 S@1.8
36 3.3 3538.6
31 8.3 489, 4
Sept 1 3.3 406, 7
2 3.3 474. 1
3 11.7 706, 4
4 18.3 £35. 8 .
5 11.7 502.2
123 1.7 395.2
GRPS 933.3 49452.7
% DAY 58. 3 90. @
48




Table B-1. Initial Unadjusted Overall Use Eetimates by Ares
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Goat Total
BRP S1Z2 2. 68 2.79
People 1490 124491
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Table B-2.

Initial Unadjusted Use Estimates for North Fork Area
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Initisl Unadjusted Uge Estimastes for Horth Fork Ares
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Table B-2.
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Initial Unadjusted Use Estimstes for HNorth Fork Ares

Table B-2.
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Aug 23

166.7 282.7 370.0 42. 0 219.3

1300.7

Total

75.1 69.6 83.0 74.1 69.0 60.0

% day

2.6 2.8 2.6 2.7 2.2 2.7

Grp Siz

2540 321 1064 727 63 335
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