University of Montana
ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

2001

Monitoring social conditions in wilderness: Visitor carrying
capacity and Isle Royale National Park

Ann Mayo Kiely
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Mayo Kiely, Ann, "Monitoring social conditions in wilderness: Visitor carrying capacity and Isle Royale
National Park" (2001). Graduate Student Theses, Dissertations, & Professional Papers. 8502.
https://scholarworks.umt.edu/etd/8502

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.









Isle Royale is open to the public from May through October. Two visitor hubs comprise
the frontcountry of the park; Windigo on the west end and Rock Harbor on the east end (Figure
3). These hubs serve as entry points, each with a ferry dock, visitor center, and small store, and
Rock Harbor has a lodge. People reach the park either by commercial ferry, private boat, or
seaplane. Approximately 75 percent of visitors to Isle Royale stay in the backcountry, which is
defined as the park’s Wilderness and Lake Superior Waters. Isle Royale is one of the least visited
National Parks in the country by total number of visitors. However, with an exceptionally high
average length of stay (4.1 days) and a predominance of backcountry visitors, Isle Royale has the
most densely visited backcountry of all National Parks (USDOI NPS 2000b).

The number of annual visitors to Isle Royale has fluctuated in recent decades but the
1990s saw a peak in backcountry visitation (Figure 4). Consistently more than half visit the park
in July and August; 30 percent of all backcountry visitors in July and 37 percent in August (1999
permit data). The number of hikers and paddlers visiting the island is currently limited by ferry
capacity, though ferries historically sell out only in July and August. The park does not limit
private powerboats.

Figure 4: Isle Royale visitor use trend—backcountry overnights represent number of people

visiting the backcountry multiplied by number of nights they stayed. Separate backcountry
numbers are available only since 1985.
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Visitors to the park’s backcountry are grouped into several categories: hikers (60
percent), motorboaters (25 percent), canoers (8 percent), sailors (4 percent), and kayakers (3
percent). Hikers have access to the main island on a network of 165 miles of trails. Motorboats
travel freely throughout Lake Superior waters and have access to the islands through 28 docks of
varying sizes. Paddlers travel along water routes on Lake Superior and the main island’s inland
lakes. Recreation management is designed to concentrate camping, with 36 campgrounds ranging
in size from 1 to 25 individual campsites. Camping permits with flexible itineraries are required
for all overnight visitors, but there is no reservation system for individual parties, and no limit on
number of parties permitted to stay in a specific campground on any night, regardless of capacity.
With campgrounds spaced 2-13 miles apart, most hikers do not have the option of continuing on
when a campground is full. Visitors are asked to share campsites when they arrive at a full
campground. Park managers do not currently know to what extent campgrounds are overcrowded.

Park managers are now grappling with the details of visitor use management. At this time
Isle Royale has limited means of monitoring visitor use patterns or perceptions of use levels in the
backcountry. Although camping parties are required to register for a backcountry permit, permit
data reflect planned itineraries, not where people actually travel. These permit data reveal
valuable information about total numbers of people traveling in the backcountry and methods of
travel. However, the accuracy of information with respect to visitor use levels in specific areas of
the park is unknown, and thus of limited use to managers. Park Rangers report on conditions
observed on their patrols, but patrols focus heavily on the perimeter of the island. With little time
spent in the interior of the island, ranger-reported data may insufficiently describe conditions in
the remote campgrounds and trails. Additionally, when rangers do travel in the backcountry, it is

unknown to what extent their observations reflect visitors’ experiences.
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Developing indicators and standards for Isle Royale National Park

Through a combination of visitor surveys, public meetings and newsletters calling for
input, Isle Royale identified significant areas of concern related to social conditions in the
backcountry. Results of a visitor survey conducted by the University of Minnesota in 1996-97
(Pierskalla and others 1997, 1998) informed managers of visitors’ opinions about current
conditions and acceptability of future management actions. During this time, park rangers also
sought input from visitors related to what was most important for a quality experience in the park.
Additionally, the park distributed newsletters, requesting public feedback on proposed indicators.
With this information and lessons from other planning processes, managers identified several
potential indicators for social conditions:

* Number of boats rafting-off each other at a dock.
* Frequency of parties sharing individual campsites.
e Frequency of campgrounds reported full.

e Number of trail encounters.

¢ Number of paddler encounters.

The next goal was to specify standards for acceptable conditions, weighing the
compromise between unrestricted access and pristine conditions. For example, ideally no campers
would have to share campsites due to overcrowding at campgrounds, a standard of 0 percent of
parties sharing campsites. To achieve this ideal, managers might be forced to limit access to an
unacceptable extent. Therefore, managers needed additional input from the public to clarify what
compromises in free access would be acceptable. Similarly, they needed input on what
compromises in conditions would be acceptable to maintain reasonable access. The park used
newsletters and public focus groups to inform the public of the implications of managing for
preferred conditions, and again requested input on indicators, standards, and appropriate means of

managing visitor use when standards are violated.
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Throughout the public input process boaters and hikers generally agreed that they do not
like the idea of a campsite reservation system on Isle Royale, due to the loss of a flexible
schedule. Rather, they generally preferred the concept of entry quotas if some cap on visitation
became necessary. However, visitors disagreed over how high to set standards for social
conditions and at what point managers should implement quotas. Responses to the third WMP
newsletter ranged from calling for the highest standards possible, even if it means turning people
away from the park (46 percent of 160 respondents), to adamantly opposing any limits on visitor
access (28 percent of respondents). Personal communications between park staff and visitors in
public meetings and in the park revealed that hikers often plan weeks or months ahead for their
trips, needing to make ferry reservations, and did not see additional reservations to enter the park
as unreasonable. Boaters, on the other hand, more often visit the park when lake conditions are
suitable for crossing and opposed the idea of having to make advanced reservations.

At this point, managers are considering a preferred alternative that would set lower
standards during the busiest weeks and higher standards early and late in the season, and then
manage visitation with quotas for ferries and private boats to meet these standards. In effect, this
proposal would turn visitors away from the park when conditions exceed standards. Because of
the potential social impact of such a proposal, confidence in the data collected will be critical to
assure the costs are warranted. Ongoing monitoring will also be critical to ensure that

management actions are effective in maintaining quality conditions.

The Study and Problem Statement

Given the challenges to effective monitoring and recognition of the critical role that
monitoring plays in VERP and LAC-type planning frameworks, the problem investigated here is
how to best utilize limited management resources to monitor social conditions in wilderness.
With an approved GMP, manager commitments to the VERP process, established researcher-

manager partnerships, and baseline data on recreation opportunities and visitor preferences, Isle
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Royale is an ideal site to test monitoring options. The purpose of this research project was to
explore the role of monitoring as a part of the VERP framework in general, and to help Isle
Royale’s managers determine how best to monitor indicators for social conditions as proposed in
the WMP. Specific objectives for this research were the following:

e Describe current social conditions in Isle Royale’s backcountry relative to the
proposed indicators.

e Determine the relationships between different methods of data collection for trail and
campground encounters, comparing visitor-reported data to ranger-collected data and
to the park’s backcountry permit data.

e Evaluate the selected monitoring methods for their strengths and weaknesses,
including efficiency of implementation, reflection of the planning team’s intentions,
and ability to inform managers about the selection of indicators and standards.

Data collection was conducted from June through September 2000 and analysis followed.

Isle Royale National Park supported the study and provided considerable on-site assistance with
data collection. The University of Minnesota Cooperative Parks Study Unit contributed ongoing
consultation on the development of indicators, standards, and monitoring protocols. The

University of Montana, School of Forestry provided financial and technical assistance as well as

considerable expertise in the field of recreation research and wildemess planning.
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CHAPTER II: METHODS

This research project was designed as a descriptive and comparative study. To achieve
the goals of describing current social conditions related to visitor distribution on Isle Royale and
evaluating alternative methods for data collection, three methods of data collection were used: 1)
visitor trip diaries (surveys and survey logs) (Appendix B), 2) NPS employee observations in the
backcountry (NPS logs) (Appendix C), and 3) backcountry permit data (permits). The purpose of
this chapter is to explain these modes of data collection and the methodology involved in

analysis.

Study Design and Data Collection Methods

Visitor Trip Diaries and Survey Logs

This portion of the study adapted methods developed by Lewis and Lime for monitoring
in the Boundary Waters Canoe Area Wilderness (Lewis and Lime 1997). It included two
information collection instruments: (1) Isle Royale National Park trip diaries (filled out by the
visitor), and (2) a survey log (filled out by NPS personnel). Prior to finalization, Isle Royale
managers, the NPS Social Sciences Office, and the Office of Management and Budget approved
both instruments (OMB Approval #1024-0224, NPS00-005).

Methods for survey distribution were designed for efficiency given the likelihood that the
park will have limited resources for monitoring visitor use. Researchers and park staff agreed that
the best means of distribution would be in conjunction with issuing the already mandatory
backcountry permits. Similarly, randomly selecting sample days, rather than randomly selecting
parties on all days, was determined to be the most realistic means of adhering to sampling

protocol with available staft.
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NPS employees distributed trip diaries from the park’s four permitting locations: the
Ranger III ferry, Houghton Visitor Center, Windigo Visitor Center, and Rock Harbor Visitor
Center (Figure 3). On randomly selected days (Appendix D) all parties registering for camping
permits were asked to participate in the survey, thus the sample population included all
backcountry overnight groups, but did not include day users and lodge guests.

During their seasonal training, NPS employees were instructed about this project and its
role in the development of a Wilderness and Backcountry Management Plan. NPS employees
responsible for distributing surveys were trained in the necessary protocols. On sample days NPS
employees briefly explained the WMP and social monitoring project to everyone registering for a
permit, clarifying that such monitoring would help the park better understand where people travel
and how to better manage the backcountry. They requested each party’s voluntary and
confidential participation in completing a trip diary, recorded participants’ information on the
survey log, explained how to properly complete the trip diaries, instructed that trip diaries could
be returned to any ranger or mailed back to the park, emphasized the importance of returning the
diaries, and gave each party one diary card, a pencil, a park map, and the letter to survey
participants.

Each distribution center received a sampling schedule, sufficient supplies, and an outline
of distribution protocol. Additionally, they were all contacted by radio as a reminder at the start of
every sampling day. The distribution centers were contacted in person periodically throughout the
sampling season to answer questions and ensure that they had ample supplies and were adhering
to protocols. Because of travel limitations, the distribution centers located on the island were
contacted in person more frequently than the Houghton Visitor Center, which is located on the
mainland.

Sampling days were randomly selected based on 1999 visitation numbers and included
weeks of peak visitation as well as slower times. When visitation in 2000 appeared to be

significantly lower than in 1999, additional sample days were added in August and September to
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ensure distribution of at least 500 surveys. Additionally, each distribution center skipped some
sampling days in August because of a concurrent national survey of visitors. In the interest of
minimizing imposition on visitors, distribution centers were instructed to skip sampling days that
coincided with days of the national survey.

At least once a month survey logs and returned surveys were collected from the
distribution centers. Survey participants who had not returned their surveys were contacted either
by email or by mail with a reminder to return their surveys. To improve response rates, these

reminders also included copies of the trip diary cards (Salant and Dillman 1994).

Visitor Trip Diaries

Visitor trip diaries (surveys) offered a direct measure of visitor experiences in
campgrounds and along travel routes (Appendix B). All visitor responses remained anonymous
and surveys were coded by number, referencing order and location of distribution. Survey
participants were asked to record quantitative information about trail and waterway encounters
and campground crowding on a daily basis. They were asked to report on the date, number and
location of encounters, and assess whether or not campgrounds were full and if their party shared
a campsite with another party. Surveys included separate entries for each day of the trip. Rangers
working in the backcountry made additional efforts to contact survey participants, encouraging
them to complete the surveys and return them at the end of their trip. Surveys were printed on

cardstock and included a return address and postage for ease of mailing.

Survey Logs

NPS personnel who distributed visitor diaries recorded information for each participant
on a survey log form (Appendix B). Information recorded included date of issue, age, gender,
number of previous visits to the park, email address, and the party’s backcountry permit number.

The permit number provided additional information from the permit database, such as method
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and location of travel to and from the park, mode of travel in the backcountry, and party size.
This information allowed for summarizing number of surveys distributed each sampling day and

analysis of significant differences between respondents and non respondents.

Nonresponse Bias

Out of 497 surveys distributed, 268 were returned (response rate of 58 percent). Three of
these were copies of the trip diaries that had been sent with mail reminders. Although this is a
low response rate, it was higher than a comparable monitoring project in the Boundary Waters,
where the response rate for trip diaries was 38 percent (Lewis and Lime 1997). Salant and
Dillman (1994) recommended that a response rate of lower than 60 percent should alert the
researcher to possible nonresponse error. Such error occurs when a significant proportion of
people in the survey sample do not respond and nonrespondents are different from respondents in
a way that may be important to the study. A series of tests were conducted to examine the extent
of nonresponse bias in the sample, using information recorded on survey logs and in the
backcountry permit data. No significant differences were found in response rates by whether or
not the trip leader would be the primary recorder, the mean age of the leader, mean size of the
group, or month of arrival to the park.

There was, however, a significant difference in response rates by mean number of
previous visits (5.26 for nonrespondents and 2.90 for respondents), gender, mode of travel, and
survey distribution location (Table 1). Of particular concern to this study were the low response
rates for powerboaters and sailors, suggesting that additional efforts may need to be taken in the
future to adequately measure the perceptions of those user groups. This also suggests implications
for interpreting results. Because of the disproportionately low number of boater and sailor
responses, the results may not be representative of those user groups. Fewer conclusions may be
reached in assessing social conditions for powerboaters and sailors on Isle Royale. This will be

discussed further in the results chapter. The low response rate for surveys distributed from the
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Houghton Visitor Center may also be of concern, since exclusively boaters are permitted there.
Permits are issued less systematically from Houghton than from the other visitor centers. This
combined with a new supervisor in Houghton who was unfamiliar with the park and the
Wilderness Management Plan, and less personal contact with the research coordinators may

explain the low response rates. Future monitoring efforts should include additional attention to

the Houghton staff.

Table 1: Comparison of visitor survey respondents with nonrespondents for those characteristics
with a significant difference between categories (p < 0.05).

Percent of survey recipients
Did not return survey Returned survey
Mode of Hike 38% 62%
Travel Sail 71% 29%
Powerboat 63% 37%
Canoe 44% 56%
Kayak 53% 47%
Gender Female 27% 73%
Male 48% 53%
Survey Houghton VC 83% 17%
Distribution | Rock Harbor VC 43% 57%
Location Ranger III Ferry 49% 51%
Windigo VC 35% 65%

Returned visitor surveys resulted in 1246 visitor nights of campground information (one
case for each response/night/campground), 1003 trail observations, and 149 waterway

observations (one observation/day/trail or waterway).

NPS Logs

NPS Logs were a standardized form used by NPS employees to record information about
visitation numbers in the backcountry (Appendix C). Information collected was more detailed
than the information collected from visitors with the trip diaries. Campground logs included the
total number of parties in a campground and the total number of parties sharing sites in addition

to whether or not the campground was full on a specific night. Trail and waterway logs included
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location and time of observations, hours traveling, and numbers of encounters. NPS logs offered a
measure of employee perceptions of visitor experiences in campgrounds and along travel routes.
Employees who spent time either camping in the backcountry or patrolling campgrounds
were asked to complete campground logs throughout the course of the study season, recording
quantitative information for trail and campground encounters. Only wilderness rangers, who
routinely patrolled trails and paddle routes, completed trail and waterway logs. Observation dates
and locations were determined by work schedules, and were not considered random. All
observers recorded the same information on the log forms and were instructed to limit
campground observations to between 8:00 pm and 8:00 am to minimize the error of missing
camping parties. All observers were trained during their seasonal training to ensure consistent
protocols were followed. Additionally, all observers were contacted throughout the season to
answer questions, collect completed logs, and clarify protocols. Trail crews, wilderness rangers,
patrol rangers, and park researchers contributed 520 total campground observation days and

wilderness rangers contributed 130 trail observations.

Permit Data

Isle Royale’s backcountry permitting system offered a database of information for all
registered backcountry visitors. Because park rangers enforce the requirement that all parties
spending the night in the backcountry register for a permit, compliance is assumed to be nearly
100 percent. Permit data included information for every party on every night of their trip, and
thus was considered a census of backcountry visitors. In addition to planned camping itineraries,
the permit data included information about the parties’ size of group, location of entry to and exit
from the park, method of travel to and from the park, and primary mode of travel (i.e. powerboat,
hike, kayak).

Twenty-nine percent of permitted parties returned their permits at the end of their trip

with changes showing where they actually camped compared to their original planned itineraries.
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Thus 71 percent of permits were of unknown accuracy regarding actual camping locations. Permit
data provided information for 14,073 backcountry nights during the study season (1 backcountry
night equals one camping party/date/campground). Permit information did not provide data for
analysis of trail encounters.

Mid-way through analysis of the permit data it was discovered that 600 permits were
missing from the first three weeks in august. The park was able to locate the missing permits, and
researchers incorporated them into the database. However, some inconsistencies remained
between the park’s monthly permit reports and the dataset used for this study. In the available
time it was not possible to determine the source of this inconsistency, so analysis proceeded using
all available permits. Inconsistencies occurred on the first day of every month, with the park’s
monthly reports showing up to 100 additional parties that were not accounted for in this study’s
database, and could not be accounted for in the reports of parties arriving and departing on the
various ferries. Thus, it was assumed that this was a program error rather than additional missing

permits.

Analysis Methods

Analysis consisted primarily of three phases: 1) descriptive statistics summarizing results
based on the park’s proposed indicators and standards, 2) analysis of the significance of
differences between the results of the three methods of data collection, and 3) an attempt to
develop a prediction model for crowding conditions based on visitation levels. All data were
converted to databases in SPSS 9.0 for analysis. Surveys and NPS logs provided data on both
campground and travel route encounters. Permits provided data on campground conditions, as
well as information related to visitation levels and distribution on a daily basis, but did not

provide data on travel route encounters.
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Description of Social Conditions

In the first phase of analysis, descriptive statistics were generated to summarize each
dataset, looking specifically at encounter rates, frequencies of full or over-full campgrounds, and
frequencies of parties sharing sites. To better aid managers, this information was broken down to
target when and where proposed standards were exceeded. Additionally, where sample sizes were
small, data were aggregated into weekly summaries, and summaries by management zone.

Before analysis began, all the datasets were formatted to reflect comparable data
wherever possible. Surveys and NPS logs contributed scale measurements of trail and waterway
encounters. Because some respondents reported encounter rates by trail section and others
reported daily encounter rates, this information was converted to hourly encounter rates for
analysis purposes. All datasets contributed categorical measurements of campgrounds being full
on any night (yes or no) and parties sharing sites at any campground on any night (yes or no). To
increase analysis potential, these data were also transformed to scale measurements of
percentages of parties sharing sites, and number of parties sharing or number of campgrounds
reported full by night and by week. With small sample sizes from the surveys for specific
campgrounds on specific nights, some observations were grouped by week or by area of the park.

Campground conditions were inferred from the permit data based on campground
capacities. The permit data were converted to reflect crowding conditions by comparing a
campground’s capacity with total numbers of parties permitted to camp at that campground each
night. It was assumed that if 6 parties were permitted for a campground with § sites, then the
campground would have been full and two parties would have shared a site. This information was
converted to categorical measurements (was the campground full, did any parties share a site?) as
well as scale measurements (total number of parties sharing and percent of parties sharing).
Although some powerboating and sailing parties sleep on their boats some of the nights of their
trip, many boaters chose to use campsites when available. Because the permit data do not

distinguish which nights the party slept on their boat, and which nights they occupied a campsite,
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for analysis purposes, all permitted parties were assumed to be occupying a campsite. In the

future, permit data may be able to be refined to more accurately reflect this distinction.

Analysis of the Relationship Between the Three Methods of Data Collection

In the second phase, statistical tests were administered to estimate the significance of
differences between the findings from surveys, NPS logs, and permit data. In this case, statistical
significance means the probability that differences in results were due to chance rather than the
effect of different methods of monitoring. For analysis purposes, statistical significance was
established as p < 0.05, meaning that when a statistical test shows a significant effect, there is less
than a S percent chance that the given outcome could have actually occurred by chance. Where
p<0.05, a significant effect was concluded.

The Chi’ test for independence between methods of data collection was used to compare
the results for categorical variables, such as if a campground was reported full or if any parties
reported sharing sites. Where categorical data were converted to scale measurements (i.e. percent
of parties sharing a site), scatterplots were used to further examine the relationship between the
results of the three data collection methods.

In all cases, scale variables, such as numbers of campgrounds reported full each week,
were positively skewed to the extent that linear transformations did not normalize distributions.
This necessitated the use of nonparametric tests for analysis of significant differences in results
by mode of data collection. For comparison of all three modes, the Kurskal-Wallis H test of
independence was used, ranking all scores and comparing the mean rank of each group. For
comparison of two monitoring modes, the Mann-Whitney U test for independence of two samples
was used. It is analogous to the t-test.

Daily encounter rates reported by visitors and by rangers were not normally distributed,
necessitating the use of either a nonparametric test or transformation of variables to create a

normal distribution for comparison of means. The Mann-Whitney U test, a nonparametric test,
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was used. This analysis was conducted on a park-wide basis as well as by management zone. To
strengthen this analysis, encounter data were also transformed with a calculation of [natural
log(encounters/hour+1)} to normalize the distribution, allowing for use of the t-test for
comparison of means. Again, determination of significant difference was based on p<0.05.

A third phase of analysis used scatterplots and regression analysis to explore the
relationship between backcountry crowding conditions and visitation levels. Variables for
visitation levels included total number of parties permitted to be in the backcountry and number
of parties entering or exiting the park from different locations. Analyses were conducted on a
coarse level of the entire park for the entire season, as well as for specific areas of the park and
specific dates, weeks, or months of the season. If visitation levels caused unacceptable social
conditions in the backcountry, this analysis should reveal such a relationship. Understanding this
relationship would aid managers in developing the appropriate actions to improve social

conditions.

Interpretation of Analysis Results

Results of the three phases of analysis were used to evaluate the selected monitoring
methods for their strengths and weaknesses, including efficiency of implementation, reflection of
the planning team’s intentions, and ability to inform managers about the selection of indicators

and standards.
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CHAPTER III: RESULTS

Data from the visitor surveys, NPS observations, and permits were used to develop an
estimation of social conditions in Isle Royale’s backcountry and evaluate possibilities for future
monitoring. The analyses of data were interpreted following the objectives of this study; 1)
estimate campground crowding and trail encounters, 2) compare results from the three modes of
data collection, and 3) evaluate the three modes as future monitoring tools. Additionally, the

relationship between visitor use levels and conditions exceeding standards was explored.

Description of Social Conditions on Isle Royale in 2000

Isle Royale’s Wilderness Management Team distributed a newsletter in the spring of
2000 asking for public comment on two levels of proposed standards for indicators of social
conditions to be applied to each management zone. The planning team is currently working under
the assumption that some combination of these standards will be proposed in the draft Wilderness
Management Plan. Conditions measured during the 2000 study season were evaluated against
these two levels of proposed standards (Table 2). Because of small sample sizes, it was difficult
to make valid assessments of conditions on a daily basis, as the indicators are written. Campsite
sharing and boats rafting were aggregated by percent of visitors reported sharing or rafting each
week of the season. Appendix E includes more detailed reports of crowding by date and location.

All three modes of monitoring social conditions on Isle Royale indicated that conditions
in 2000 were out of standard, or unacceptable, in the Backcountry, Wilderness Portal and
Frontcountry Zones at some point between June 1* and September 30". With the tighter of the
proposed standards, the remaining two management zones, the Primitive and Pristine Zones,
would have been out of standard at some point as well. The duration of unacceptable conditions
ranged from 1 to 12 weeks, depending on the indicator, mode of data collection, and chosen

standard.
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Table 2: Frequency of social indicators exceeding proposed standards, on a weekly basis for the 2000 season on Isle Royale, as

reported by three different modes of monitoring.

Number of weeks conditions would have been out of
standard, by mode of data collection

Indicator Manzzf;?ent Proposed Standards Surveys NPS Logs Permits
5% or fewer parties sharing campsites 1 1 0
Frontcountry
0 parties sharing campsites 1 2 1
Frequency of
camping parties Backcountry & 5% or fewer parties sharing campsites 6 2 11
needing to share Wildemness
campsites on any Portal 0 parties sharing campsites 9 8 12
given night
5% or fewer parties sharing campsites 3 4 8
Primitive
0 parties sharing campsites 3 4 9
Frequency of boats | Backcountry & 5% or fewer boats rafting-off 2 2 N/A
needing to raft-off Wilderness
at a dock* Portal 0 boats rafting off at docks 2 4 N/A
No more than 7 parties encountered per day 11 (27 days) 1 (1 day) N/A
Number of hiking Backeountry No more than 5 parties encountered per da 11 (44 days) 5 (5 days) N/A
or paddling parties P p y Y (5 days
encountered on trail No more than 5 parties encountered per day 0 0 N/A
or water per day Primitive
No more than 3 parties encountered per day 4 (4 days) 0 N/A
Number of parties 90% of hikers will see 1 party or fewer and 0 N/A N/A
seen or heard Pristine 50% will see no other parties
ithin the Pristi . . .
wnh]% One;*:ls tne 90% of hikers will see no other parties 1 N/A N/A

* Small sample size for powerboaters: 19 boating parties responded with reports for 64 nights and 5 reports of rafting off.

*+*Small sample size: 23 visitors responded with reports of 39 days of conditions in the Pristine Zone, and 4 reports of seeing or hearing any other parties.




All modes of assessment showed that trail and campground conditions were out of
standard more frequently in the Backcountry and Wilderness Portal Zones than the other zones.
They did not agree on precisely where conditions were most out of standard. Identifying the
location of unacceptable conditions will help managers best target effective actions. According to
permit data, sharing of campsites occurred most frequently at Grace Island (158 parties reported
sharing), Caribou Island (96), East Chickenbone (82), and Hay Bay (80). NPS logs reported the
highest frequency of sharing at Moskey Basin (22), West Chickenbone (13) and Lake Richie
Hiking site (8). Surveys reported parties sharing sites most frequently at Three Mile (15), Caribou
Island (8) and Daisy Farm (6). With the exception of Grace Island and Hay Bay, all of these
campgrounds are on the eastern end of the island, and most within the Rock Harbor Channel.

The proposed standard for sharing campsites is expressed as percentage of parties
sharing. Figure 5 displays the mean percent of parties sharing at each campground for the whole
season. One problem with identifying unacceptable conditions as percentages is that percentages
are influenced by sample size. Grace Island, for example, shows 100 percent sharing as reported
by visitors, yet only three parties reported sharing sites there. In contrast, rangers reported 20
nights of observations on Grace Island, with parties present every night, and none sharing sites.
Permits reported over 40 percent of parties sharing sites at Grace Island.

Beyond overfull campgrounds, park managers and visitors are concerned with
overcrowding at docks, expressed with boats rafting off another boat at a dock as an indicator.
Both visitors and rangers reported some rafting off, with visitors reporting rafting off during two
weeks of the season and rangers reporting some boats rafting off during four weeks of the season.
Although the sample size of boaters as survey respondents was small (N= 19), boaters did report
rafting off at the Beaver Island and Moskey Basin docks. Rangers reported boats rafting off most
frequently at the Windigo and Malone Bay docks. Figure 6 shows the total count of boats
reported rafting off. These docks are located all around the island, in Developed, Wilderness

Portal and Backcountry Zones.
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Figure 5: Percent of parties reported sharing sites in each campground, calculated as mean of
nightly reports from the three modes of data collection. Campground codes are listed in Appendix

F.
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Figure 6: Frequency of boats rafting off another boat at a dock, reported by visitors (a) and
rangers (b).

a) Visitor reports of rafting boats off another boat at a dock.

10.0
=

T
£

t W - m e e e e e e W e e e e e e o o W T W W e W W o e w e o e o w o
= 80

x

o FAVIE el ittt ettt i e i i el
£

LR R L L L L Py S
]

o 50 ---- - - m - - s r s e e e et et e m e m e e e m e e e e e - - -
2

) 40 - - - - - - - - - m et s e e e e e e e e e e m === - - =
c

IR B e H TR,
S

°© 2204------{  perree— ]
2

€ 104------1  F----4 pe-----
3

Z 00

BEAV MOSK

Campground

b) Ranger reports of boats rafting off another boat at a dock.
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Visitor reports and ranger reports agreed that trails in the Backcountry Zone were out of
standard for encounter frequencies more often than trails in the Primitive Zone, though they
disagreed on the extent of conditions being out of standard (Table 2). Reports from the Rock
Harbor Trail, Greenstone Trail, and hikes including the Indian Portage and Lake Richie Trails
exceeded proposed standards for trail encounters more frequently than other trails in the park.
These trails are located on the eastern end of the island, and those most frequently exceeding
standards are along the Rock Harbor Channel. Figure 7 (a-c) displays the range of trail encounter

rates reported by visitors and rangers.
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a) Party encounter rates along trails in the Backcountry Zone.

Figure 7: Boxplots of daily trail encounters reported as number of parties by visitors (visitor surveys) and rangers (NPS logs), by management
zone. Bars indicate the median (middle of the ranked values), boxes the 25" — 75" percentiles, arms extend to the smallest and largest values
within 1.5 box lengths, circles indicate outliers, and asterisks are extreme values. Reports that included sections of more than one trail were
categorized as “multiple trails”.
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b) Party encounter rates along trails in the Frontcountry Zone
(no ranger reports from this zone).
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¢) Party encounter rates along trails in the Primitive Zone.



