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ABSTRACT

During the summer of 1981 Boater use patterns in the Apostle Islands
Natlonal Lakeshore were examined to determine whether social carrying capacity
had been exceeded by the increase in use level. Boats were counted both from
flyovers and by rangers; these counts provided measures of syatem use level
and site specific use level. The number of empty slips at marinas was also
counted every day as an index of boats entering the system (input use level).

Boar use was highest on Fridays and Saturdays (high use days), but this
"weekend effect” varied by site. Stockton and Rocky had the greatest
increases on high use days versus low use days (Sunday through Thursday
night): on Stockton, use increased by 137X and on Rocky, by 110X, The maximum
number of boats cbserved on any night at Anderson Bay was 40 and 28 at Quarry
Bay, the two most popular sites on Stockton. However, the average boat use at
these two sites was considerably lower: 13 at Anderson and 6 at Quarry,

Surveys of Apostle Island boaters indicate that the contact preference
curve for Quarry and Anderson Bays is 15, i.e. that boaters prefer to see
fewer than 15 other boats, It iz only when they saw 15 or more other boats
that they reported the experience was unpleasant., Social carrying capacity
was exceeded on a few days throughout the entire study period: 12 days at
Anderson and 4 at Quarry. In comparison with other recreationists, Apostle
Island boaters were found to be more tolerant of contacts than Brule River
canoers and Sandhill deer hunters,

Regression analysis was used to determine the effect of increasing
marina size on contacts at the two most popular gites (Quarry and Anderson
Bay). Adding 100 or 200 new slips has no additional effect on weekdays,
although adding 400 slips would increase the number of days that capacity was
exceeded to 18X, However, the impact on weekends would be greater: if 400
$lips are added, carrvylng capacity would be exceeded at Andergon Bay 83% of
the weekend days.
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INTRODUCTION

In 1970, 20 of the 22 islands in the Apostle Islands Archipelago off the
Wisconsin shore of Lake Superior were designated a National Lakeshore. At
that time, the Apostle Islands were not receiving many visits, but visitor
numbers were expected to increase after Lakeshore designation. In 1975,
Heberlein and Vaske conducted a baseline study of island boaters, campers, and
day visitors. They planned to do a follow up study in 1985 to determine the
effect of increasing visitor numbers on the quality and character of the
recreational experience and to determine if visitors had been displaced.
Visitor displacement occurs when visitors leave and seek other recreation
settings because they have become dissatisfied with the changing experience.

In 1981, the National Park Service became concerned about current use
levels, particularly in the face of proposed marina development, and requested

a modest study of boating to explore possible carrying capacity issues.

Capacity Theory
There are two separate compcnents necessary to establish social carrying

capacity in a recreation setting. The descriptive component reports the

observable aspects of the recreation system, while the evaluative component

integrates value judgements into the determination. It is necessary to

establish baoth, but care must be taken to distinguish the two.

The Descriptive Component

Carrying capacity is ultimately a number, usually a nuumber of individuals

or groups expressed I{n relation to time and area dimensions. Shelby and
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Heberlein (198l) refer to this as the use level, Twenty boaters moored at
Stockton Island on a Tuesday evening would be an example. Usa level is a
characteristic of a recreation system, as a human collectivity, not a
characteristic of a single person. In this sense, it is analegous to a birth
rate., A birth rate Is expressed as the number of births per thousand people,
and no single person has a birth rate, although each contributes to the birth
rate. Similarly, no single person constitutes a use level, although each one
contributes to it. There may be many types of use level in a complex system,
Cne type of use level in the Apostle Islands would be the total number of
boats mootred in all locations for a system wide use 1eve{. Another type would
be a site specific use level established at each mooring site. Carrying
capacity is ultimately expressed in terms of a use level.

The descriptive component goes beyond simple use levels. Within
recreation systems, people move around and distribute themselves In space and
time. They engage in different activitles, such as camping or sailing, and
they engage in different use practices, such as motori{zed versus non-motorized
boating, or camping at established versus undesignated sites, People also
have different kinds of impacts on the recreation system; they affect trail
width, ground cover, the amocunt of litter, the number of available camp
spaces, water quality, and congestion at vigitor attractions.

The degcriptive compenent includes management parameters, impact

parameters, and the relationship between the two. A management parameter is

any factor which can be directly manipulated by managers. When managers can
control the number of people in a particular area, use level is a management
parameter. When access is open by law or costs wmake control ocut of the
question, uge level iz not a management parameter. Howvever, {t may be
possible to affect use and impacts through manapgement parameters other than

use level. For example, providing information about good mooring sites on



other 1slands may reduce the number of boats that moor off Stockton.

Information i1s then a management parameter.

Impact parameters describe what happens to visitors or the environment as

a result of use level and other management parameters; they are outcomes
associated with different amounts and kinds of use. Examples include the
number of parties encountered on a trail, the number of nights spent camping
alone, the percent of vegetation damaged or lost, and time spent waiting to
use facilities such as launch ramps or restrooms.

Stankey (1978) reviews the literature describing the impacts of visitor
numbers and use patterns on vegetation, soil, water quality, and wildlife. He
points out that use level is not always closely related to impacts, Even if
use level cannot be controlled (l.e. it is not a management parameter), other
management parameters can sometimes be manipulated to reduce impacts.

Examples include dispersion of users to reduce trailil encounters, scheduling to
reduce campsite encounters, site hardening to reduce blological degradacionm,
and education in back-country practices to make use less obtrusive, These
represent management parameters which affect impact parameters independent of
use level, They can often decrease impacts without reducing use, or aven allow
increased use while impact remains constant. Management parameters, then, can
involve changing the kind of use ag well as the amount of use in an atrempt to
affect impact parameters (see Lime and Stankey, 1971 and Stankey, 1978, for
further discussion of such variables).

The first step in setting carrying capacity is to establish the
relationship between management and impact parameters to see how use level and
other management parameters affect the quality and character of recreation
experiences. If a certain number of people enter an area under a certain set
of conditicns, what happens to the experience? Although recreational carrying
capacity gltimately involves value judgements, documenting the impacts of

different amounts and kinds of use is a basic scientific or technical task.
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At the Apostle Islands, one of the most significant use level variables is
the number of boats in the Apostle Island system. The simplest use level is
the total number of boats out anywhere within the boundaries of the Apostle
Island National Lakeshore, either out on the open water or moored at one of
the islands. The time dimension could be the total number of boats per hour,
per day, per week, or for the entire summer season. It would be extremely
difficult to regard the boat use level as a management parameter, since there
are many access points to the Apostle Island and these would be difficult, if
not impossible, to control. Boat use level could also be defined according
to more restricted areas, such as the number of boats woored at each island,
or even more specifically, the number of boats moored at each mooring site.
Impact parameters resulting from boat use levels include the number of other
boats sighted, or the number of other boats moored within hearing distance.
The relationship between the boat use level and the impact parameter -
contacts with other boats - needs to be determined as the first step in

assessing carrying capacity.

The Evaluative Component

The descriptive component specifies how a particular recreation system

a

works, but it doesn't give any indication of what limits “should™ be set.
Given a specified set of impacts, how do we decide how much is too much? The
evaluative component critically considers the different objective states
produced by management parameters in an effort to determine their relative
merits, and it i3 here that values enter the model.

Management objectives defining the experiences an area should provide are
official statements of value judgements. Deciding that a given area

shouldprovide hiking opportunities rather than coal mining opportunities, for

example, invelves a value judgement. Most researchers recognize the central
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role of management objectives In capacity determinations. Lime and Scankey
(1975), for example, argue that “capacity can be judged only in light of the
particular management objective for a given area.”

A difficulty with management objectives, however, is that they are often
expressed in general terms. Objectives such as "provide a wilderness
experience” are a good start, but they need to be accompanied by more specific
numerical standards which can be applied to impact parameters. Does a
wilderness experience mean seeing no other groups, or are two, five, or twenty
encounters acceptable? Occasionally, legislation or agency policy specifies
numerical liwmits such a8 “no motorized vehicles in wilderness areas,” and
certain levels of physical development are specified in both the Wilderness
Act and the Wild and Scenic Rivers Act. But when considering levels of impact
which affect the human experience, managers and researchers alike are usually
left to determine acceptable levels on their owm.

The evaluative component requires social judgements about levels of

impaet, resulting in evaluative standards. Evaluative standards determine the

level of an impact parameter that is tolerable (the maximum) or most desirable
{the optimum). Evaluative standards are "yard sticks” for determining how
much 1s too much. Suppose we find that a river use level of three parties
launching per day results in one river encounter, while seven per day produces
five encounters; changes in a management parameter {use level) produce
different amounts of ilmpact (river encounters). To set a carrying capacity,

we need to know which number of encounters is more desirable; we need some

sort of evaluative standard.
There are two basic approaches to the evaluative components reflected in
the social carrying capacity literarure, and neither one clearly distinguishes

lmpact from evaluation. Many researchers have tried to use visitor

satisfaction as an evalnative criterion. Lucas (1964) says "The capacity of a
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recreational area 1s its ability to provide satilsfaction--this 1is the service
beilng produced, and this service must be described in both quality and
quantity terms” (p. 53). Lime and Stankey (1971) assume that the "...principle
goal of recreation management 1s to maximize user satisfactlon consistent with
certain administrative, budgetary, and resource constraints™ (p. 175). Lucas
and Stankey (1974) are fairly unequivocal when they say that "In defining
recreational carrying capacity, we assume the goal of recreation management is
to maximize user satisfaction.”™ As recently as 1977, Lime contended that
"...the primary goal of recreation management is to provide enjoyment and
benefits for the people...” (p. 122). Wagar (1964) seems somewhat less
committed to satisfaction as a criterion when he defines carrying capacity as
"...the level of recreational use an area can withstand while providing a
sustained quality of recreation”™ (p. 3). However, he defines qualirty
recreation solely in terms of satisfaction: “an experience is of high quality
only to people for whom it provides a large measure of enjoyment or well
being.”

Visitor satisfaction combines impact and evaluation in the same concept.
Presumably Iincreased use level leads to dissatisfied visitors, and declining
satisfaction signifies that capacity has been reached. The implicit value is
that more satisfaction {s better than less. As with resource damage, it is
important to separate the impact from the evaluation. The impact component
can be a measure of satisfaction taken by questionnaire from each visitor, and
we can determine empirically its relationship to use level. Treated this way,
satisfaction is analagous te other impact parameters such as encounters,
Capacity determination then requires an evaluative standard that specifies how
much satisfaction 1s appropriate.

Other researchers have tried to use perceived crowding as an evaluative

criterion, An area must have too many people when visitors feel crowded,
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However, like resource damage and satisfaction, this standard confuses impact
and evaluation; the term "crowding™ involves a negative evaluation of human or
animal density.

The issues become clearer when impact and evaluation are separated.
Percelved crowding can be measured, and we can see how it changes at different
use levels. The evaluative component then requires a standard indicating what
level of perceived crowding is too much, It is too crowded when 10 percent,
50 percent, or 100 percent feel crowded? Stankey (1978) points out that
sometimes there are inflection points where an impact parameter increases
rapidly with certain changes in use, Such an inflection would occur if, for
example, perceived crowding jumped from 10 percent to 60 percent with a small
increase in use. Such inflections wight serve as evaluative standards.

We prefer a third approach to evaluative standards that is more specific
than either satisfaction or perceived crowding and more c¢learly separated from
impact. The approach is based on a social psychological technique for
establishing group standards, and it involves measuring individual preferences
under a specified set of conditifons. If users agree to some extent, a usable
standard emerges.

Let's consider tennis as an example. In this case, people have clear
preferences which have been formalized into rules about appropriate numbers,
and the rules serve as an evaluative standard for use level on a tennis
court. We aspume that there are similar but less formal standards for the
right number of contacts for other activities in other settings. When
backpacking in the wilderness, for example, do people prefer to camp alone all
of the t{me, half the time, or not at all?

For boaters at the Apostle Islands, there are no formal standards for the
right number of contacts with other boaters. There i1s not nmuch information

about how many other boaters sailors prefer to see, or to be within hearing



distance of, or to have contact with at a mooring site, Some safilors may
prefer to moor alone, while others prefer to wmoor with several other boaters
s0 that they can discuss sailing conditions. The evaluative standard that
Apostle Igland boaters use to assess use level is a matter of empirical

determination.

A Generic Definition of Social Carrying Capacity

With the descriptive and evaluative dimensions identified, we can propose

a generle definition, "Carrying capacity is the level of use beyond which

3

impacts exceed acceptable levels specified by evaluative standards.,” Carrying

capacity identifies a number for one parameter — use level. It assumes a
fixed and known relationship between use level and impact parameters; it also
assumes that the capacity will change if other management parameters alter
that relationship. Capacity will also change 1f management objectives are
altered or 1f user populations change radically. Carrying capacity
determinations require objective measures of the impacts of management

alternatfves that are distinet from the evaluations of those impacts.

Carrying Capacity at the Apostle Islands

Use Level as a Management Parameter

The concern cf Lake Shore managers, planners, and citizens 1s the impact
of marina development, The addition of a marina and a given number of slips
i3 a2 management parameter., It is not solely a decision of the park service,
of course, but a matter of public policy and private development.
Nevertheless, it is a factor that can be potentially modified. The major goal
of this research 1s to provide information about the potential impact of
additional marina slips in the Apostle Islands area on visitor experiences.

While there are other management parameters (such as providing informationm,
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locating mooring buoys, etc.), the key management parameter to be investigated
in this research is the impact of additional marina slips.

Use level 1s a number which describes an entire systeﬁ or an element of a
system. Three types of use levels are identified in Table 1. Most closely
associated with the management parameter is the number of boats leaving the

marinas each day, called an Input Use Level. The number of slips places an

upper bound on the number of boats leaving in any one day. If we assume all
the slips are rented, we can measure the number of empty slips each day as an
indicator of boats out in the recreation system. Obviously not all boats
which have left the marinas will be sailing around the Apostle Islands; soume
may be ar Isle Royale, Duluth or at other locations on the lake.

The second use level figure would be the number of boats located within
Apostle Islands National Lake Shore boundaries at any one time. This is

called System Use Level. Many of these come froam the Bayfleld area marinas,

but some wmay come from other locations as well. The correlarion between the
input use level and the aystem use level should be substantial, but less than
one. Boats that leave the marinas do not necessarily stay within the Apostle
Islands boundaries, Since they are not equivalent, it is useful teo
differentiate between the two. Furthermore, input use level is more
susceptible to management controel than system use level.

If there Is a capacity problem at the Apostle Islands it is likely to shaw
up first at places of greatest boater concentration; therefore, this study
focuses on the island mooring sites. The system use level which 1s mast
relevant is the total number of boats mooring off all of the islands at a
given time, rather than those simply sailing during the day. System use level
could be ten beats or two hundred. These boaters are not always aware of each
other since some might be moored at Outer Island at the far northeast islands,
and others at Sand which is much further west. In terrestrial parks system,

system use level {s analogous to total number of visitors camping overnight.
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To consider impacts, and ultimately carrying capacity, a Site Specific Use

Level {s necessary. This is the total number of boats moored ar a single
location, such as Anderson or Quarry Bays at Stockton. Thig number is
directly influenced by the system use level. If there are only ten hoats In
the entire system, there cannot be 20 moored at Anderson Bay. Site specific
use level could be managed directly by placing a given number of mooring bouys
at each site and requiring boaters to only moor at a bouy, if managers and
boaters so chose. Thus it could be a potential management parameter at some

future time, but 13 not perceived as such in this report.

Impact Parameters for Four Types of Carrying Capacity

There are four types of recreational capacity: physical, ecological,
facilities, and social. The type of capacity one is interested in determines
what kind of impacts are measured at the specific mooring sites.

Every site haa a physical capacity - the number of boats that could

physically fit into the area. This could be determined nowminally by using
detailed charts which show depths and the location of shorelines and
obstacles. By making assumptions about the amount of scope (length of the
anchor rope), mooring depths that sailors choose, and swing room, a nominal
capacity could be calculated for each site under specified wind conditions.
Empirically a physical capacity could be eﬁtimated by observing boater
behavior and counting avoidance behaviors (leaving or remooring), physical
contact between boats (actually bumping into each other), or accidents. With
the exception of Quarry Bay, which has the most restrictive mooring area,
physical capacity is seldom an issue, Therefore, such impact measures were
not taken as part of this research although the estimation of nominal

capacities in each site would be a useful exercise.
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When one 1s concerned about an ecological capacity fmpact measurements of

ecosystem parameters are takem. Water quality is the most obvious ecological
impact parameter. Some research by biologists on water quality around the
Islands is underway. It is net yet sufficiently complete or comprehensive to
be included in this report, Trampling of vegetation from boater visitation on
sandspits would bg another ecological impact parameter., A less apparent
impact would be the disruption of wildlife, particularly those that require
solitude, e.g., eagles, colonial nesting birds and nesting shore birds,

Facilitles capacity in any recreation area may also be exceeded.

Facilitles are usually more modifiable than physical space, At Apostle
Islands the major facilities of interest to boaters are docks and ocuthouses.
Measuring the amount of time the docks are full and the behavier of boaters
vis a vis docks would provide an index of the availability of dock space. Do
they race or compete to obtaiﬁ dock space? Once a space {s empty do other
boaters leave off shore mooring sites to relocate at a dock, etc.? Waiting
time at outhouses might also be measured.

The fourth type of capacity, and the specific topic of thig report, is

social carrying capacity. The key impact parameter in a social capaciry

involves interactions with other recreationists. When are visitor numbers
such that the nature of the experlence changes? In most social capacity work
the key variable has been contacts between parties or individuals while
floating on a river, while hiking on a trail, or while hunting. The impact
parameter is contacts with other visitors., Respondents are asked to report
how many other visitors they encountered in a specific place.

These contacts are supposed to affect the recreation experience, For
example, when a boater enters a harbor he or she may be all alone, and have
the entire bay in which to moor. Solitude 1s achieved in such a sictuation.

On some days there may be from 20~30 other beats moored in the same general
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location. Now the boater must motor around avoiding anchor lineg to find a
suitable spot. Once moored, members of the boating party may modify their
behavior such as talking in hushed tones to maintain privacy at the higher
density levels. Thus, 30 contacts 18 different than zero contacts. Contacts

is referred to as an experience parameter,

Usually contact 1is distinct from use levels., Observers have been placed
on rafts on the Colorado River in the Grand Canyon to count encounters with
other parties. Use level 1a the number of trips floating the river in a given
period, and contacts is the experience of a particular group. At the
Apostles, however, contacts 1s the same as site specific use level, since at
any one site all boats are within visual contact. Thus, we don't have to
place observers on boats or ask how many contacts they had at the mooring

site, but rather simply count all of the boats present.

Evaluative Standards

To establish a carrying capacity in terms of marina slips (the primary
management parameter), there first wust be a relationship between the boats
entering the system and the Impacts, That i3, as additional boats leave the
Bayfield area marinas, there must be an observable increase in boats at the
mooring sitesl. Then it must be determined if these numbers are associated
with any changes that exceed evaluative standards for a particular impact.
The best example of an evaluative standard which might be applied here would
be EPA water quality standards for coliform. Coliform standards exisc
specifying the highest coliform counts acceptable for drinking, swimming, and
boating. If increasing boater numbers affected water quality such that it
exceeded the standards for swimming, an ecological capacity has been
exceeded. Secciety through i{ts legislative and administrative processes has

ldentified such evaluative standards for water qualicty.
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In terms of physical capacity, a safety standard might be developed. A
group of expert boaters and coast guard officials could be called upen to make
judgements about the largest number of boats that could be safely moored in a
given area under specified wind conditions. When use level increased o such
a point that boater numbers exceed this safety standard, then one could say a
physcial capacity had been exceeded.

It should be evident from these examples that recreational carrying
capacity is not a hard and fast limit like the speed of light that can never
be exceeded. It is merely a number that acts as a gulde, If water quality is
not a prime managegent objective, or boater safety is left to the discretion
of the boarer rather than the agency, then these limits may be exceeded
without much concern; the excesses are simply interesting characteristics of
the recreation system., If the prime management objectives are to keep water
quality at drinkable levels, or to provide accident éree boating, then these
standards become central to rescurce management. Since the key thrust of this
regsearch is to examine social capacity, we did not accumulate information on
physical or ecological capacity., Further water quality work must bde carried
out for the latter, and expert panels would need ro be convened for the former.

Evaluative standards for social capacity are just being worked out in the
carrying capacity literature, The standard we shall rely on is boater
preferences for number of contacts at mooring sites. When the number of boats
moored at a single site exceeds the number that the current boater population
says ig tolerable, then a social carrying capacity is exceeded. It is
necessary, of course, that boaters generally agree on this number. That is,
if half the boaters prefer tc moor alone and half prefer 20 or more other
boats, then there is no single capacity for the typical boater (i.e. ten boats
would please no one), The existence or non-existence of some sort of standard

13 an empirical question to be explored in this research.
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Contact Preference Curves

Visitor preferences can be described in terws of contact preference
curves, A contact preference curve is based on answers to questions which ask
people how they feel (favorable or unfavorable) about different number of
contacts Iin a specific setting. The curve is generated by plocting the
average responses on a graph, where the horizontal axis represents number of
contacts and the vertical axis shows favorableness of the evaluatiOn.z The
horizontal axis is the experience dimension, and the vercticzl axis is the
evaluative dimension.

Figure 1 shows hypothetical contact preference curves for wilderness
hiking, a cocktail party in a small room, and walking on a city sidewalk.
These can be used to illustrate four important characteristics of contact

preferences curves. The optimum contact level is the highest point on the

curve, and it vepresents the ideal situation. The optimum for the wilderness
experience 1s zero contacts and for the small cocktail party it is about 12.
Curves for both activities have relatively sharp peaks, so a single optimal
level can be identified. Walking on a city sidewalk 1s different, because
there is no clear optimum,

For activities such as making a call in a phone booth, there may be just
one level of contact which is acceptable (ie. being alone in the booth), but
for most experiences we would expect people to tolerate some variation. The

range of tolerable contacts is represented by the portion of the curve about

the neutral point. For the wilderness hike in our example the range 13 -5
contacts, for the cocktall party it is 5-25, and for the sidewalk it is

6—-250, The range of tolerable contacts 1s useful for establishing capacity
because it shows the point at which the average evaluation becomes negative.
While 2 manager might try to provide the optimum level of contact, the point

at which contacts exceed the tolerable seems to be an upper limit for
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evaluative standards. In our hypothetical examples, this means 5 encounters

for wilderness hiking, 25 for the cocktail party and 250 for the c¢ity
sidewalk.

Contact preference curves also show the degree to which reactions are
favorable or unfavorable, The intensity 1is indicated by the distance of the
curve about and below the neutral line. The hypothetical curves show three
different intensities, The feelings for the wilderness hike are most intense
because reactions to encounters range from extremely favorable to extremely
unfavorable; we would expect wilderness visitors to be more adamant about the
nunber of contacts because solitude is an important part of wilderness.
Pecple at a cocktall party are somewhat less sensitive to encounters, and in
this setting intensity ranges from about +3.3 to -5. Norms for encounters on
a city sidewalk show low intensity: reactions are generally neutral until
there are so many people that it is impossible to travel. Intensicy is
interesting from a management point of view because it reflects the degree of
concern about encounters; the need for control is greater where intensity is
high.

Crystallization 18 used to refer to the amount of agreement about the

evaluation of contacts. If all wilderness visitors say that having zero
contact is very favorable, then we have maximum agreement at chis point. If
there were similar agreement at all points on the scale, rhen the standard is
highly crysctallized. Crystallization refers to the dispersion of individual
evaluations above and below the curve which is plotted through the means.

Crystallization indicates the degree of consensus about evaluation parameters.

Summarz

There are three types of use level at the Apostle Islands: 1) Input use

level, or the number of empty slips at the Bayfield area marinas; 2) System
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use level or the number of boats mooring at all locations on the islands; and
3) Site specific use level or the number of boats mooring at each site. The
evaluative standard is the boaters’ preferences for the number of contactc with
other boaters. This standard is described in terms of a contact preference
curve which shows the range of tolerable contacts, the level of intensity, and
the amount of crystalization, The first step in estimating a social carrying
capacity at the Apostle Islands is to determine the relationship between the
input use level (boats out from the marinas) and the site specific use level
(contacts at mooring sites). The second step is to determine at what point
input use levels lead to site specific use levels that exceed bogters’

evaluative standards.

RESEARCH OBJECTIVES
The research reported here hags the followlng objectives:

1. To determine the feagibiliry of measuring use levels in terms of empty
slips and impacts in terms of boater numbers at mooring sites.

2., To identify the relationship between input use level and site specific
use level, and impacts.

3. To determine the effects of increases in the number of Bayfield area
marina slips on site specific use level ar Apostle Islands mooring sites.

4. To determine the existence of a boater evaluative standard for
contacts at mooring sites,

5. To identify the times and locations when mooring levels exceed boater
preferences, and hence identify where and when site specific social
capacities, are exceaded.

6. To translate the social capacities at mooring sites into an input use

level and ultimately, into the management parameter - number of slips.
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METHODRS AND PRQCEDURES

The 1975 study showed that almost 60 percent of the boater visits to
Apostle Islands National Lake Shore were during the months of July and
August. Consequently, we focused our data collecticn on those potential peak
use periods, begianing June 26, 1981 and ending September 7, 1981. This 74
day period included the fourth of July and Labor Day holiday periods.

A variety of data collection techniques were used. Input use level,
or the number of empty slips, was obtained by an observer on the main
land who counted slips daily. System use level, as well as site specific
use level (or the impact parameter, contacts) at mooring sices, was
measured by aerial flyovers and through observation by NPS rangers at the
most popular mooring sites, The evaluative standards of boaters were

measured using both an on-site and wmailed questionnaire,

Input Use Level

The marina counts provide the most complete set of data: the number
of empty slips was counted at each mainland marina on 72 days and at the
Madeline Island marina on 67 days. The slip counts were made between 9
and 10 a.m. each day. The mainland marinas include Part Superior,
Bayfield, Schooner Inn, Apostle Islands Yacht Club, Boat Ramp, and
Buffalo Bay (Red Cliff). The marinas range in size from 172 slips at
Port Superior to 15 at the Boat Ramp.3

The count of empty slips is an over-estimation of the number of sail-
boats out in the Apostle Island system, Not all the empty slips result
in a boat in the Apostle Island system. The boat may be sailing elsewhere
in the lake. Moreover, some slips were found to be ewpty for the entire
season. To compensate for those slips, the number of continuously empty

slips was subtracted from the marina slip count to calculate the actual
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number of boats out freom the marina, For example, for the entire study
period there were never fewer than 23 empty slips at Port Superior., It
was assumed that these slips, for whatever reason, contained no boats,
and the constant 23 was subtracted from the daily empty slip counts at
Port Superior to arrive at actual boats out from Port Superior, Similar
wodifications were made at other marinas. This is only an approximate
correction, since 1it's conceivable that a few of these empty slips

contained boats that were out aevery day.

Contacts: Flyovers and Ranger Counts

For purposes of sampling, Friday and Saturday evenings are considered
high use periods and Sunday through Thursday, low use periods. The
proposed design fincluded 48 flights during the peried June 26 through
Seprember 7, either at the evening mooring or during the early morning
petiod to count boats at mooring sites, After six flights, it was
determined that early morning was the optimum spotting time since most
boats were in place, and weather condftions were optimal, On the
deslgnated days, a pilot and spotrer flew over the entire area, counting
and recording the location of all the boats Iin the Apostle Islands
National Lakeshore system, Poor weather and other problems, such as
scheduling difficulties, resulted in aerial counts being made for only 27
days, including 12 Fridays and Saturdays, and 15 low use days (Table 2}.
Flyovers made in the early mdrning counted boats that had moored the
evening before, so they were regarded as boat counts for the previous day,

National Park Service Rangers made daily boat counts at a number of
the sites at six of the islands: Stockton, (Anderson and Quarry Bays)
Rocky, South Twin, Raspberry, Sand, and Oak. These counts were generally

taken after evening moorings, altheugh, in a few cases, they were made
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Table 2

Number of Days with Flyover Counts
Apostie Islands, 1%81

Day of the Weekl

MONTH TOTAL
Moa Tues Wed Thur Fri Sat Sun

June 1 0 0 0 1 1 0 3

July 0 0 2 4 k] 3 2 14

Auguse 1 0 2 2 2 2 0 9

Septembar Q 0 )3 0 )] Q o 1

Total 2 0 5 6 6 6 2 27

10w use times are Sunday evening through Thursday evening,
High use times are Friday and Saturday evening.
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early the following morning. Rangers mapped the location of boats moored
at the docks and In the bays daily. The completeness of the darta varies
from 85 percent {counts were made for 63 days out of 74 days at Anderson
Bay and Dock) to 8 percent (boat counts on only 6 days were recorded at

Oak).

Evaluative Standards: Visitor Surveys

Apostle Islands boaters were surveyed in order to obtain measures of
their contact preference standards, as well as ianformation about the
boaters (who they are, where they boat, how often they boat, ete.) and
their perceptions of their boating experience on the Apostle Islands.

The target population was Apostle Island boaters who had made an
overnight trip during the study period, June 26 through September 7,
1981, The sawpling frame consisted of names and addresses of the marina
slip owners at all the marinas except Buffalo Bay, the Boat ramp, and the
Apostle Islands Yacht Club, plus a list of charterers from the Apostle
Island Charter Assoclation.

On September 10, 1981, a 13 page questionnaire was mailed te 402
boaters proportionately sampled from the four marina lists and a list
from Apostle Islands Charterers. Twenty percent of the sample were not
current boaters on the Apostle Islands or were not qualified to fill out
our questionnaire for other reasons (e.g.,, they had previously filled out
a on—site questionnaire). Seventy-two percent of the eligible
resﬁondents returned a completed questionnaire, The sample size for the
mailed questionnaire was 229,

Our mailed survey was supplemented by on-site distribution of
approximately 225 questionnaires during the month of August. The

questionnaires were identical, except for the phrasing of the item on the
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length of the beating trip about which they were reporting. The on-site
sampling technique was haphazard. Questionnaires were distributed to
boaters at various locations, including marinas and the more popular
mooring sites, such as Anderson Bay. The boaters were asked to fill ocut
the questionnalres and return them, either in person or by mail, The
sampling technique was not at all systematic, since the primary concern
was to achleve an adequate sample size., This proved impossible to do,
because boaters were unwilling to f£1{11 out the 13 page gquestlonnaires on
the spot and frequently falled to return them.

Two hundred and twenty-five is the maximum number of questionnaires
that were distributed on site. More likely, however, the number is
considerably smaller, since many of the questionnaires ieft at marinas
did not actually reach a boater. The most conservative estimate of the
response rate, based on 223 distributed questionnaires, is 42 percent,
resulting in 94 completed questionnaires. The total sample size for the
boater survey, including both the mailed and on-site returned
questionnaires, is 323.

Measurement of Contact Preference Srtandarda

Qur research indicatea that the best measurement method for contact
preference standards 1s to ask each recreationist how he or she evaluartes
a given number of contacts with other recreationists (Shelby and
Heberlein, 1981). The ideal measurement technique is to ask each
respondent for his or her evaluation of a number of different contact
levels within the range of possible contacts. The particular technique
was utilized in the Brule River study (Heberlein and Vaske 1978) and in
the Sandhill Hunter Study. This technique provides not only a coutact
preference standard for the group of recreationists, but also a contact

preference standard for each individual recreationist (Vaske, 1978).



24—~

Unfortunately, this method involves utilizing many reperitive itams,
A more parsimonicus method involves asking each respondent about a single
point in the range of contacts. The values are selected and assigned
randomly, so that each respondent is only asked about a single contact
level. Enough data 1s obtained for each contact level so that an overall
contact preference standard cau be calculated for the group of
recreationists. This is the method used for Apostle Island boaters and
Bong pheasant hunters. It does not allow us, however, to calculate any
single contact preference standard for an individual. It only provides a

contact preference standard for the group.

RESULTS

Input Use Level

1

The maximum number of boats out from the marinas was 169 on August §,
1981. The minimum was 31, which occcurred on several days during the
season, The sail boats out count is the total number of empty slips
minus the number that are continuously empty. The maximum of 169 boats
is 31 percent of the slips available. Thus, most boats moored in the
Bayfield area on any given night are found in the marina slips and are
not mooring off or around the islands in the National Lakeshore. Daily
use level data are presented in Appendix 1, Table Al-1.

There was both a day-of-week and a marina effect on input use level,
Input use level was much higher on weekends than on weekdays. Median
input use levels for Mondaj through Thursday ranged from 1l to 14X of the
marina slips or from 63 to 76 boats (Table 3). On Saturdays the median
input use level was 150, This was falrly consistent, on four of the
seven Saturdays for which data are available, input use level ranged from

149 to 169 boats.



*dwes ay3 snyd seuysew g up saced

2192 jeAr ghgy

sdy|s Ajduwe
L b 0 0 ¢ z £7 Alsnonufiuod
§0 Jaguny
¥I3M Jo
oo 900° 990° L LT 111N 005" 924’ Aep yim
uo| e |3410)
°91 68 Sl h 3 { L St X4 Aepung
LT 5151 92 S L 8 ¢l It in Aepanieg
6° €1 9L 51 $°€ Sy { i §1 61 Kepsanyy
. o'z 5$°%9 §°91 L] £ 9 59 hi 5°91 Aepsaupapn
vy

q% J.—_ m.Nm m— mom m.m 9 h m.a— M— .aMUﬂUJ.P
St Wi ! 5°9 L $°S g9 z\ 81 Aepuoy

GniD JYydw)  oleyyng  dwey qni) Iyoe Jaucoyss  p|a| jheg 101 33dng

ONYIS) INITIOVN SAONVIST 311504V 1404
xS99R|d 21q0]|eAy asn Noom
40 % Sy leog in0 SIVOE 10 YITHAN NVIQIW §0 Aeq

asn icog ve | pay

1861 4oummsg ‘easy spueis} 3|3sody s0) Aeg Aq eujiey yse3 a0y asn Jeog ue|pay

£ 21921



w26

It is also clear that the larger marinas, namely Port Superior,
Bayfield, and Madeline Island put more beats into the system (Figure 2).
They also sdd a disproportionate number on weekends. This suggests that,
in terma of input use level, not all marinas have equal effects on the

weekend peak.

System Use Level

The flyovers provide the most complete count of boater system use
level, since the ranger counts cover only the most popular sites and miss
the more obscure sites, The mean number of sailboats observed was 43 and
the average number of motorboats observed mooring or beached was seven
(Table 4). This means that, on the average night, about 50 boats were
moored off or on che Apostle Islands in 198l. Sailbeats compose the
ovaerwhelming majority of these and our subsequent analysis will focus
only on sailboats. On 21 days of flyovers, there were fewer than 10
motor boats observed.

It is quite apparent that input use level, or boacs out, is an
overestimate of the boats actually mooring off the islands, The average
number of boats out was 87 per day during the study peried, while the
average number of boats counted by rangers and on fly-overs was 43 per
day during the same period. A maximum of 129 boats were observed mooring
off the islands on August &, the same day there were an estimated 169
boats out of the marinas, leaving 40 boats unaccounted for, Om other
days the discrepancy is much smaller, more in the-range of 2-10 beoats.

There are a number of reasons for this discrepency. First the empty
slips should have been counted at 6:00 a.m,, the same time as the
flyover. By ten in the morning when some of the empty slip counts were

made, boats could already have been underway from the warinas for the
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Table 4

Total Number of Boats Seen Each Day
From Flyovers, Summer 1981

Number of Days

Total ~ Sailboats

Frequency Saillboats Motorboats and Motorboats

0-10 1 21 1
11-20 3 3 2
21-30 4 1 4
31-40 3 0 3
41-50 7 0 4
51-60 2 0 5
61-70 1 0 1
71-80 2 0 1
81-90 1 0 1
91-100 0 Y 1
101~110 1 0 1
111-120 0 0 1

X 43.0 7.2 50.2

M 42,0 6.6 47.0

sd 25,3 5.0 29.1
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next day's sailing, while the boats moored off the island had not yet
returned to the marina, Thus, a 10:00 a.m, empty slip count probably
includes a combination of two daya of mooring boats counts, as well as
day sailors. Even an early morning count (6:00 a.m.) could not account
for the boats docked outside the Apostle Islands such as at Isle Royale,
Barkers Island or Knife River. Filnally the counts on the water, except
for days of flyovers are underestimates, since rangers are located on
only eight islands and could not be aware of all boats,

The correlation between boats out and the observation at mooring
sites 1s .78 (p < .001). This shows a strong relationship between the
number of boats mooring in the islands, or system use level, and the
estimates of boats leaving the marinas, or input use level. 5So, while
there may be a discrepancy between the two, system use level increases as

input use level does in a relatively direct way.

Site Speclfic Use Level

The flyover and ranger counts at each site provide independent
measures of site specific use level, Both measures have some missing
data. They are, however, highly correlated. The correlations between
the two at Stockton is .92, at South Twin .95, and .64 at Rocky (Appendix
2, Table A2-3). Reagonable correlations are observed at other locations
with the exception of Sand, where both the flyover and ranger counts had
conslderable error. This is discussed further in Appendix 2,

In order to have a more complete count, we merged the flyover counts
and the ranger counts to produce the “"best” counts (Table S5), The
criteria for selection were the following:

{l) If data were missing for one type of count on any particular

day, the other was selected.
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{(2) 1If counts were avallable for both days, then the higher counts

were selected, In most cases, the higher count was the ranger count

because it was more likely to have picked up all the boats moored at

the gite.
The merged or best count gives us much more complete data. We have as
high as 92% of the days counted (Quarry Bay), while the lowest percentage
is only 422 (Oak). This produces a.more reliable and accurate estimare
of the number of sailboats at each site than are available with ef{ther
the ranger or flyover counts alone. The amount of misaing data 1is
considerably less as well.

On the average day Stockton had 20 boats at all locations in contrast
to Rocky with 8, and South Twin with 3 (for a total of 11 at the
Rocky-South Twin complex), Raspberry with 4, Oak with 1, and Sand with I
(Table 5). The average number of boats at all other locations (from
flyovers only, see Appendix 2, Table A2-1) was 6, which totals an average
of 43 boats in the system.

Thus on average about 46X are moored at Stackton, 25% at Rocky-South
Twin, 14X at Raspberry-Oak, and 13X off the remaining islands, When we
conslder the specific locations at Stockton, we find that, on averagas,
Anderson Bay (also called Presque Isie Bay) had 8 boats moored off and 5
at the dock, and that Quarry had 5 boats and one at the dock.

0f the 67 days observed at Stockton there were always boats either at
the dock or moored off in Anderson Bay. Rocky was almost as popular with
boats mooring or docked there 96X of the days observed, There was at
least one boat at Raspberry almost 90% of the time. Quarry Bay had boats
B8Z of the time. Use at Oak was lower; it had a 551 "occupancy rate.”
Thus the 1981 data show that solitude 1s rare at the most popular mooring

locations. The flyover data do show thar solitude is possible at other
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MERGED COUNT OF SAILBOATS AT

APQSTLE ISLANDS ,SUMMER 198)

DAILY NUMBER OF BOATS

DAYS

3 OF DAYS

POPULARI

LOCATION MEAN MEDIAN MAX I MUHR OBSERVED WiTH BOATS INDEXa
STOCKTON 20,24 17.67 68 67 100.0 2024
ANDERSON 12.60 10.7% Lo 67 100.0 1260
BAY 7.92 5.75 33 67 92.5 733

bocK k.67 5.07 8 67 97.0 453
QUARRY 5.53 4. 1% 28 68 88.2 438
BAY 4.85 3.41 26 (1] 86.7 420

0oCK .68 .37 5 68 42.6 29
JULIAN 2.12 .48 14 67 49.3 105
ROCKY 7.88 6.17 28 13 96.4 760
SOUTH TWIN 2.67 2.00 12 L2 78.6 210
RASPBERRY 3.78 3.00 19 ok 88.9 136
East of Sand 5pit 2.57 1.64 14 ch 64.8 167
West of Sand Spit i.09 .62 10 Sh 583.7 59
Dock 18 .06 4 55 10.9 2
SAND 1.32 .97 6 Lo 67.5 8g
CAK .94 .67 4 1 54.8 g2
Sand Spit .26 .15 2 3t 22.6 &
Dock .76 LAl LY 34 471 36

3 popularity Index - X multiplied by %
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sites such as Quter, Cat, Bear, and several other locations, even on the
highest use days.

The highest observed use levels are much higher than the average
numbers. On the peak day Anderson had 40 boats both moored off and at
the dock (33 was the largest number of moored boats observed). Quarry
had a maximum of 28 at both the dock and Bay. Twenty-six was the largest
number moored in Quarry bay itself, Rocky had a waxlwum of 28 boats,

South Twin, 12, Raspberry, 19, Sand, 6, and Oak, 4.

The Effect of Use Period

The tables presented so far have treated all the days of the week as
if they were the same. Table 6 breaks down the data so that we can
determine how much of a “weekend effect” there is. There appear to be
two use periods: Sunday through Thursday evenings are low use, and
Friday and Saturday evenings are high usea. Most weekend boaters will
be mooring Friday and Saturday night. The high use period also includes
two Sundays that are part of the holiday weekends: July 3 and September
6. As expected, there are considerable differences between high and low
use perlods. The magnitude of these differences vary by site, The more
popular sites — Stockton and Rocky - have the greatest increase, both in
percentages and in the actual number of boats, Overall, Stockton has a
137% increase, comparing the mean sailboat counts for low use versus high
use days. In other words, there are, on the average, almost one and a
half times more boats at Stockton during Friday and Saturday than the
reat of the week, Most of the L{ncrease occurs in boats moored out in
Anderson and Quarry Bay. The docks, of course, are limited by facilities
capacity; however, even during high use pericds, the docks are not filled

to capacity 100X of the time.s
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Rocky has a 110% increase from low use to high use days. In absolute
numbers, however, this means an Increase of & boats as compared to an
increase of 19 on Stockton, Except for Oak Island, increases on the high
use days range from .3 to 1.5 times the number of boats on low use days.
It is only for Stockton that the charge involves a substantial number of
boats,

In more concrete terms a weekday boater at Anderson Bay would gee 8
or more boats half the time (median = 8.08), and would never see more
than 24. In contrast, a weekend visitor saw 18 or more half the time and
saw as many as 40 on the peak weekend. The weekday boater at Quarry saw
3 or more boats half the time up to a maximum of ll, while on weekends he

or she saw 7 or more boats half the time, up to a maximum of 28,

The Boater: 1975-198]1 Comparisons

Most (85X) of the respondents to our 138l Apostle Islands Boater
questionnaire come from lecal marinas. Only one-fourth of the 323
respondents are charterers, The high percentage of local marina users in
the sample is not surprising considering that a majority of the
respondents were sampled from lists of local marina slip owners. This
technique produces a somewhat blased sample of boaters, In contrast,
the 1975 sample of Apostle Island boaters was a random sample of persons
who had boated around the islands in 1975, We will proceed to compare
the two groups, with the caveat that the comparisons are suggestive

rather than definitive.6

Prior Boating Experience, Thirty-two percent of the 1981 boaters started

salling in the Apostle Islands in 1970 or earlier, so that almost 1/3 of

these boaters had 11 or more years of boating experience at the Apostle
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Islands, Only 23.4% of the 1975 boaters had 1l or more years of
experience at the Apostle Islands. These 1975 boaters would have had to
start boating in 1964 or earlier in order to have the same number of
years experience.

Current boaters have been boating at the Apostle Islands longer than
those 1n the 1975 sample; they have aleo made more frequent visits.
Forry-five percent of the 1%75 boaters had only one or no prior visits to
the Apostle Islands as compared to 11X of the 1981 boaters. At the other
end of the distribution, only 19.5X of the 1975 boaters made 20 or more
trips as compared to over half (532,9%) of the 1981 boaters. Furthermore,
for the current geason, they made more trips. The 1981 Apostle Island
boater appears to be considerably more experienced wich the resource,

1.e., the Apostle Islands National Lakeshore, than the 1975 boater.

Crowding and Displacement. Even though he or she is more experienced,

the 1981 boater does not appear to be avoiding islands more than the 1975
boater. Twenty-seven percent in 1981 versus 35% in 1975 said they
avoided some island because they expected it to be too crowded. In 1981,
as in 1975, Stockton was the island to avoid: 9 out of 10 of those who
avolded any island, avoided Stockton. Avoidance of other ilslands was
almost non-existent in 1975; however in 1981, 3 out of 10 boaters who
were displaced, il.e., left, and sought ether recreational settings,
avolded Rocky.

Although only 27% of the boaters avold 1siands because they expected
to be crowded, 39 report some feeling of crowding on their boating trip,
from slightly to extremely crowded. This is fairly high, but when
compared to studies of recreationists in different settings and

activities, 1981 Apostle Island Boaters fall somewhere {n the middle
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{Table 7). The percentage i{s higher than Brule River canoers, but lower
than Boundary Water cancers and boaters and Rogue River floaters. We do
not have the crowding measure for the 1975 boaters, so we cannot make the
comparison of the 1975 and 1981 boaters on the experlence of crowding.

In the 1975 study, data on items that refer to crowded conditions suggest
that this group might have scored lower on the crowding measure.For
example, 52% of the 1975 boaters disagreed with the statement that cthe
places that they stopped were too crowded and 66X reported that they did
not meet too many people,

If we compare boater contacts, we would expect the 1975 boater to
feel less crowded since boaters reported fewer contacts with other
boaters, About one—fourth of 1975 boaters have ll or wore contacts with
other boaters, while over half (58.1%) of the 1981 boaters have that many
contacts. Even though 1981 boaters have more contacts, they don't appear
to be bothered by them: only 26.1X report feeling unpleasant or very

unpleasant toward seeing the number of boats that they saw.

Predictions of Site Specific Use Level (Contacts)

An lnput use level representing boats out on a partjicular day from
all the marinas was created by summing over the boat counts for each
marina. This mathematical operacion ignores differences among the
marinas; it treats them as iIf they were cne huge marina with 548 slips.
Input use level ranges from a low of 31 boats to a high of 169,

These data were analyzed using linear regression: boater contacts
(site specific use level) was the dependent variable and it was regressed
on boats out (impact use level)., The regression equation 1is Q-Bx, where

A
Y is the predicted number of boater contacts at a particular site each

~~
day, B 13 the estimated regression coefficient, i.e. the increase in Y
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Table 8

Comparison of Boater Contacts for 1975 and 1981
Apostle Island Boaters

gggzggtgfwgzgogzggr Apostle Island Boaters
Boaters 1975 1981
0 7.0 3.1

1 §.0 4.9

2 6.0 2.7

3 7.4 7.1

L 6.6 3.1

5 8.3 3.6
6-10 36.2 17.4
11-15 12.5 21.0
16-20 5.9 12.9
More than 20 6.0 24,2

1c0.0 100

.0
(647) (224)
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for an increase of one in X , and X i3 the daily impact use level (Draper
and Smith, 1965).7 Table 9 gives the values of B: a use level (boats
out) can be substituted for X and Q i3 then calculated, The last two
columns Is the table list ? for the lowest and highest use days, using
the median value for each.

All the regressions are significant at the p ¢ .05 level except for
Oak and Quarry Dock., This means that knowledge of the number of boats
gut does not help you predict the number of boats moored at Oak. Whether
its 25 bnats out or 125 boats out, the best estimate of boater contacts
at COak 1is the mean, .94 boats. For Quarry Dock, the mean (.68) is also
the best estlmate, For the rest of the sites, knowledge of the number of
boats out does affect the value of Y. The amount of variance in boater
contacts explained by boats out ranges from 57X (Stockton) to 16% at
South Twin. This means that at Stockton the model does a good job of
predicting boater contact with boats out, while at South Twin it does
only about a third as well,

The validity of the regression models predictions are illustrated by
the last two columns in Table 9. This illustrates how the regression
equﬁtion can be used: with just boats out as a known guantity, boater
contacts at each of the sites can be predicted. The values that we
obtain appear to be reasonable; e.g., there are 3 times as many boats at
Stockton on a high use day vs, a low use day., Furthermore, when we
compare the predicted boater contacts to the means for merged boat counts
in Table 9, we find a systematic correspondence. The predicted boater
contacts ar Anderson Bay on the lowest use day is 8.Y; cthe actual mean
for low use days 1s 9.4 (Table 9). The predicted boater contacts at
Anderson Bay on the highest use day is 21.5; the actual mean for the high

use days is 19.14,
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Table 9

Regrassions Boat Counts on Boats Gut

MOORING 2 PREDICTED BOAT PREDICTED BOAT
SITE B* R CQUNT ON COUNT ON
LOWEST USE DAY2® HIGHEST USE DAYD

STOCKION .236 56.6 14.8 35.8
ANDERSON .142 lé.6 8.9 21.5
BAY .043 35.6 5.8 14.1
DOCK .050 24.6 3.1 7.6
QUARRY .063 27.1 4.1 9.8
BAY .058 39.3 3.6 8.8
DOCK .Q07 .7 L4 1,1
JULIAN .027 27,40 1,7 4.1
ROCKY .090 30.4 2.6 13.6
SOUTH TWIN 029 16.1 1.8 4.4
RASPBERRY .042 19.7 2.6 6.4
SAND .015 17.5 .9 2.3
OAK .001 -31.8 - .1 .2

* The regression line is forced through the zero point, which assumes thar alpha is
zero, f.e., when the number of boats out Is zero there are ne boats moored at the,
site,

**RZ {3 the percenc of variance in the dependent variable explained by the
independent variable, adjusted for the degrees of freedom. It is calculated
using the regression equation in which alpha is not assumed to be zero.

3The lowest use day is Tuesday and the wedian (62.5) was used as the number of
boats out.

PThe highest use day 1s Saturday and the wedian (151.5) wvas used as the pumber
of boats out.
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The values for boats out that are used in Table 9 are within the
range of actual boats out during the period June 26 to September 7, We
used the median for Tuesday (62.5) for the lowest use day and the median
for Saturday (151.5) for the highest use days. These do not provide any
new information, since we already know what happened in 198l. The real
value of this method is to predict the effect of increasing boats out
above the current use level at the Apostle Islands. Using the regression
model, changes in contacts can be estimated as a function of increasing
available marina slips.

An increase in the number of marina slips will not result in an
identical increase in the number of boats out, Table 3 provides the
information necessary for estimating the number of boats out, given the
number of marina slips, on any day. For example, on Monday the use level
{boats out) will equal 13.5% of the number of marina slips. Table 10
indicates the effect of adding 100 marina slips, either to an existing
marina or as a gseparate marina in the Bayfield area. The increase in the
total number of boats out ranges from slightly more than 11 on Tuesday to
almost 28 on Saturday. The effect of an additional 100 marina slips not
only varies by day of the week, but also by site. Increasing marina
space by 100 boat slips will increase boats moored at Stockton from 3 on
Tuesday to almost 7 on a Saturday. The increase, of course, has the
greatest Impact on Stockton Island, particularly Anderscn Bay. On South
Twin, Raspberry, and Sand the impact is barely oune more boat wocred om
any day of the week. The impact on Julian Bay {s also minimal. If there
are, or will be, any carrying capacity problems at the Apostle Islands,
they will begia at Stockton, particularly Anderson Bay and, to a lesser

extent, Quarry Bay.
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Contact Preference Curves

Contact Preference Curves were completed for mooring off shore in
Anderson and Quarry Bays and mooring at the docks. Only these locations
were included on the questionnaire since we couldn't be certain thac
boaters had experience at other sites, The mean response for each number
of contacts is displayed in Table 11, and the curves themselves are
presented in Figures 3 - 6,

At Anderson and Quarry Bays boaters rate mooring with one other boat
as a pleasant experience, suggesting that the demand for solitude is not
crucial to the experiences. Preferences for contacts In both sites
hover around neutral (neither pleasant or unpleasant} when contacts range
between 7 and 11 . It is only when the number of other boats mooring at
each site reaches 15 that the mean rating is significantly in the
unpleasant range, Thus we estimate the range of tolerable contacts at
between 1 and 15, with one other boat most preferred.

Dock preferences decline much faster, of course, representing the
facilities limitations at each dock, At neither dock do boaters mind
five or fewer boats., When seven or more boats try to moor off either
dock, boaters are dissatisfied. This, of course, affects the facilities
capacity of the docks themselves. There were never more than eight boats
observed off Anderson dock, or 5 at Quarry.

Thus, from a current boater perspective using this framework, 15
boats 1s the social carrying capacity of Quarry and Anderscn Bays and 7
and 9 boats the soclal carrying capacity at the respective docks. Before
examining the relationship between this standard and input use level and
the management parameter marina slips, it is useful to explore the other
aspects of the contact preference curves, How do the Apostle Islands

boaters curves compare tc curves generated by other recreation groups in
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Table 11

Apostle Islands 1981 Boaters Average Contact
Preference Ratings By Number of Other Boats

Number of Average Preference Ratings
Other Boats

Anderson Quarry Anderson Quarry
Bay Bay Dock¥ Dock*
1 +1,23 +1.52 +1.13 +.,93
3 +.83 +.98 +,36 +.42
s +.35 +.74 +.05 -.13
7 +.33 +.25 -.,18 -.31
9 +,06 -.33 -.38
11 -,07 .00 -.57
15 -.59 -.31 =.39
25 ~.53 ~-.81
5 =1.00 -1.23

*The number of other boats at the docks was limited by the physical
capacity of the dock, Boaters were only asked about the number of other
boats that did not greatly exceed the dock’s capacity.
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different settings? We have studied cancer preferences for contacts with
cancers, inner tube floaters, and fishers on the Brule River, deer
hunters at the Sandhill wildlife area, and pheasant hunters at the Bong
recreation area in Southeaatern Wisconsin. Three comparative curves are
displayed in Figures 7 — 9, The Apoatle Island boaters feel much more
favorable toward one contact than do recreationists In these three other
groups. For the three comparison curves, evaluation of one contact
ranged between neutral and pleasant, while at Anderson and Quarry Bays
one contact is rated between pleasant and very pleasant. This suggpests
that Apostle Island boaters may actually prefer to see a few other boats
meoring with them,

Canoers and deer hunters are also more negative about large numbers
of contacts, These recreationists rate 23 contacts somewhere between
utipleasant and very unpleasant. This is particularly true of contacts
with tubers on the Brule and deer hunters at Sandhill, In contrast the
Apostle Island boaters rate 25 contacts at Quarry and Anderson Bays as
somewhere between neutral and unpleasant. Thus, overall it appears that
Apostle Island boaterg are not as concerned about large numbers of
contacts that exceed the maximum tolerable contacts as Sandhill deer
hunters and Brule canoers are. In contrast, the Bong pheasant hunters
are less concerned about large numbers of contacts than the Apostle
Island beoatera (Figure 8). This may in part be due to the large number
of contacts (between 40 and 50 actual contacts reported while hunting).
The lower level of concern, 1.e, all points being closer to neutral, for
pheasant hunters is shown by the fact that they have the lowest intensity
index of any group ( Table 12).

Apostle Islands boaters tend to agree more about the appropriate

number of contacts than do the other groups., If every person agreed at
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Table 12

Structural Properties of Contacc Preference
Norma for Four Groups of Recreationists

CONTACT PREFERENCE RANGE OF
STANDARD TOLERABLE INTENSITY  CRYSTALLIZATION
CONTACTS

APOSTLE ISLAND BOATERS

Anderson Bay 1-15 .55 .95
Anderson Dock 1-9 A9 1)
Quarry Bay 1-15 .69 .19
Quarry Dock 1-7 44 .81

BRULE RIVER CANOERS

Cancers -7 .64 1.04
Tubera 0-3 .70 1.14
Fishers 0-9 .56 1.01
BONG PHEASANT HUNTERS 1-11 .35 1.21

SANDHILL DEER HUNTERS 0-5 72 1,24
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each number, the crystallization score would be zero. This would suggest
similar preferences for each recreationist, such as we might expect to
find about contacts on the tennis court, The higher the crystallization
score, the less agreement, Brule River canoers, Sandhill deer hunters,
and Bong pheasant hunter show less agreement about the appropriate number
of contacts rthan Apostle Island boaters, (Table 12).

Considering the four locations at Stockten, boaters show the greatest
intensity and most crystallization for mooring in Quarry Bay. There is
also more agreement about the Quarry dock than either of the Anderson Bay
sites, At Anderson Bay and deck, boaters show lower levels of
intensity. This suggests that the contact preference standards are
better defined and more likely to play a role in the boater evaluation of
recreation at (Quarry Bay than at Anderson Bay.

The Impact of Increased Marina Development

Now that the influence of additional marina slips on the number of
boats at specific sites has been estimated (Table 9) and the contact
preference curves established, it 1s possible to estimate the impact of
additional marina development. Curreantly, how aften do boater numbers at
Anderson and Quarry Bay, the two most popular meoring sites, exceed
social carrying capacity? How might this change with additional marina
development? Since we have established curves oaly for these two sites,
our discussfon here is restricted to these areas only.

The first colummn of Table 13 shows current conditiens. On only one
of the 50 weekdays observed did mooring reach or exceed 15 boats moored
off in Anderson Bay, and this level was never reached or exceeded at
Quarry Bay. The 1981 weekday site specific use level of both Quarry and

Anderson Bays 1s almost always below soclal carrying capacity.
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Table 13

Percentage of Days Contacts (Site Specific
Use Level} Exceeds Soclal Carrying Capacity
(i.e. mora than 15 boats mooring off
in each location) with Increasing Marina Slips

Current
Site Marina +100 +200 +330 +400
Slips
WEEKDAYS
Andersou Bay 2 2 2 16 18
Quarcy Bay 1) 0 0 4] 0
WEEKENDS
Anderson Bay 46 58 63 75 83
Quarty Bay 17 21 25 2 42
TOTAL DAYS
Aunderson Bay 16 20 21 35 EY
Quarty Bay 5 7 a 14 14
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This 18 not true on weekends. On 46 percent of che 24 weekend days,
boats mooring at Anderson Bay exceeded the site specific carrying
capacity. This was also the case for 17 percent of the weakend days at
Quarry Bay. The higher impact use level on weekends, combined with the
popularity of these two sites, pushes the number of boats moored at each
location over the socilal capacity limit.

Under current conditions, if all days are considered without regard
for weekends and weekdays, moering levels at Anderson Bay exceed saclal
carrying capaclity on 16 percent, or 12 nut of 74 days, and at Quarry Bay,

4 out of 74 days. Thus, on most days of even the two most popular

salling months of the year, the two most popular sites in the Apostle

Islands do not exceed a soclal carrying capacity.

The remaining columns on Table 13 show what we would have expected to
have observed in 1981 if an additional marina opened in the Bayfield area
with 100, 200, 300 or 400 slips, A two hundred slip marina would be
larger than the current Port Superior. The projections were made
assuming that each 100 slips would increase Input use level by 27.6 boats
on weekends, and by 13,4 boats on weekdays, since these were the observed
levels in 1981. The regression coefficients from Table 9 were used to
translate the input use level into site specific use lavel or contacts.
These coefficients were ,093 for Anderson and .058 for Quarry Bay., An
additional 100 slips would lead to 27.6 boats out on weekends. This
multiplied by .093 or .058 yields a projected increase of 2.6 boats at
Anderson and 1.6 boats at Quarry. These figures were added to the 1981
observed levels for each 100 projected additional slips. When the
projected levels reached 15 boats per day the area was judged to exceed
social capacity. The percentage of days in excess of the 15 boat

evaluative standard is presented in Table 13. An increase of up to 200
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additional slipsa has no additional effect on weekdays at either Anderson
or Quarry, Adding 300 and 400 new slips i3 projected, however, to have
an impact at Anderson, Iincreasing the number of weekdays that capacity is
exceeded to 16 and 18 percent respectively.

Adding slips has a greater impact on weekends since a higher

proportion of boats leave the marinas on those days. If an additional

400 slips were created in the Bayfield area, the number of boats mooring

at_Anderson Bay would be projected to exceed social carrying capaciry on

4 out of 5 weekend nights, or twice as cften as is now the case. The

percentage of nights soclal capacity would be exceeded at Quarry Bay on
weekends would increase Ervom 17 percent of the night to 42 percent.

0f course, weekend days only count for about one-third of the toral
available days, Increasing the number of slips available by 200 would
lead to social carrying capacity excesses on 20 percent of the July and
August days at Anderson Bay, and 8 percent of the days at Quarry Bay.
Almost all of these excesses would be on weekends, With an additional
400 new slips mooring at Anderson would almost always exceed capacity on
weekends, and about 40 percent of the total available days would show an
excess at Anderson.

In conclusion, building a 200 slip marina in the Bayfield area would
significantly effect the boater mooring experience on weekends,
particularly at Anderson Bay. We project no significant effect on
weekdays, however, and only a modest effect at Quarry on weekends. Our
measure of effect here is the percentage of days that site specific use
levels exceed capacity.

Assumptions. Like any projections, these are based on a set of
assumptions, and hold only so long as these assumptions are viable.

Firat, the marina development must be in the Bayfield area, along
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shoreline ranging from Redcliff Bay to Pikes Bay (the location of Port
Superior), Marinas at Washburn, Ashland, and Cornuccpia would be likely
to have less ilmpact on the system because of the greater sailling
distances from these locations to the Apostle Islands. While having a
smaller system impact, this does not preclude the possibility of a
greater or equal site specific impact., It is possible a boat sailing
from an Ashland marina would exert a greater impact on Anderson Bay than
boats leaving from the Bayfield area because this location could be the
greatest distance a sailboat could reach on a given day, while the
Bayfield area boats could reach other sites such as Rocky more easily.

A second assumption is that user preferences would rewain unchanged
with additional development. If those sailing from the new sites were
more {or less) tolerant of crowding, the coatact preference curves could
change and lead to different soclal carrying capacities at each site.

A third assumption is that boater behavior patterns remain relatively
constant. If suddenly 30 percent of the boats leave their slips on
weekends rather than only 27 percent, even the current number of marina
slips could create significant capacity excesses, These would be
accentuated by development.

A fourth assumption is that the linear estimates between input and
site specific use levels remain coustant. OQur current estimates are
based on a small number of cases, so this stability issue {s an important
question.

Capacity at QCther Sites. Contact preference curves were estimated at

only the twe most popular sites. It is not safe, in our opinion, to
assume that these same standards of 15 boats mooring hold in the other
gites. It may be that boaters taking the time and effort to sail to

Rocky prefer smaller numbers of contacts. 1t may also be true that in
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some of the smaller sites, such as the sand spit at Raspberry or Quter,
the social capacities are as low as, or lower than,_four or five
contacts. The projectionas on Table 13 hold for Anderson and (uarry Bay
sites only,

CONCLUSIONS

The 1981 Apostle Islands boater appears to have wmore experience
sailing in the Apostle Islands than the 1975 boater. They report moré
contacts at mooring sites, suggesting higher use levels in 1981, In
spite of the higher use levels, boaters do not report higher levels of
displacement in 1981, {.,e. they are not avolding Stockton Island any more
than the 1975 boater. So it appears that 1981 boaters may be more
tolerant than 1975 boaters. Comparative data on crowding suggests that
the Apostle Islands is one of the more crowded sites we have studied, and
while the crowding levels are not extreme, the issue does warrant some
concern, The Apostle Islands, in spite of the overall low level of
boating density, ig perceived as at least slightly crowded by the
ma fority of the boaters surveyed.

There are currently over 450 slips {in the Bayfield area. On weekends
about 30 percent of these boats leave the marinas, and on peak weekends
over 100 boata are observed to be mooring off the Apostle Islands. There
are really three popular mooring sites: Anderson and Quarry Bays at
Stockton and the Rocky South-Twin Complex. While there are many places
to moor off of other islands and sandspits, these locations are all
somewhat more exposed to certain weather conditions. By way of contrast,
the San Juan Islands, a very pepular sailing area in Nerthern Puget
Sound, have much greater protection for mooring than the Apostles. In
those {slands there are a number of natural harbors which provide

protection from all directions. The relatively smooth conffguration of
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the Apostle Islands greatly limits the avaf{lable mooring sites and
enhances the concentration of mooring boats at Stockton and Rocky.
Stockton and Rocky also have the best docks.

Recreation use patterns show that sailing in the Apostles is a
weekend phenomena. Input use levels and site specific use levels more
than double on weekends. Thus, any capacity problems are most likely to
be observed on weekends if at all, Current data show that on mosar days
during the two most popular months of the season, use level does not
exceed social carrying capacity at the two most popular sites. However,
on almost half of the weekend days soclal capacity is exceeded at
Anderson Bay, under current conditions. The week day sallor almost never
encounters excesses of social carrying capacity while mooring at Anderson
and Quarry bays,

The conclusicn we can make from this study is that an additiomal 200
slip marina in the Bayfleld area would not have a great effect on the
current Apostle Islands boating experience. Other capacities, such as

ecological and physical, might be more limiting.
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FOOTNOTIES

1The Bayfield area refers to the area from Pikes Bay on the
south to Buffalo Bay on the North, facluding Madeline Island. Whenever a
reference is made to the Bayfield area in this report, this is the area
that 1s intended.

1a 1965, a soclal psycheologist named Jay Jacksen {Jackson,
1965) developed a method to describe and quantify the evaluative
dimension of social norms. The technique resulted in graphic descriptors
of norms with Jackson call “return potential curves,"” We have applied
his curves.

3The number of empty slip counta at the Boat ramp 18 actually a
count of the empty sallboat trailers, The total "slips” were determined
by the maximum number of empty sailboat trailers. Consequently, the boat
ramp did send all its boats out on some of the days.

“The week could be divided into three use periods, based on the
total number of boats in Apostle Islands system. Sunday through Tuesday
is low use, Wednesday and Thursday is medium use, and Friday and Saturday
is high use. For our analysis, a breakdown fnto low and high use periods
is sufficient., (See Appendix 3, Table Ad-l for use level by low, medium,
and high use periods}.

5Quarry Bay Dock has few boats moored there on any day because
it does not provide good mooring. It 1s never filled to capacity, even
on the highest use days.

6The 1975 Apostle Islands study does not provide information on
the percentage of respoendents who were local marinma slip owners. We
assume that there are a higher percemtage of local marina slip owners in
the 1981 study because of the sampling technique., Therefore, the 1981
boater sample may be somewhat less representative of the Apostle Islands
boaters than the 1975 sample,

7Regression is a statistical technique that assumes a causal
relationship between the varlables. In this analysis, the assumption 1is
that an change in the input use level (boats out) causes an change in the
site specific use level (boater contacts). In calcularing the regression
coefficients, we have placed contrailnts on the analysis so that vwhen X
(boats out) 1s zero, Y (boater contacts is also zero. There is never an
actual case when there are no boats out from the marinas, However,
without the constraints, Y would be allowed to take on a negative value,
which 1s an impossibility.

8Boaters were not asked about their evaluation of zero
contacts, Most of the studies cited do not include an evaluation cof zero
contacts (an exception is Sandhill). The theoretical assumption is that
zero contacts would always be the most pleasant and therefore of lirtle
value in determining contact preference standards.
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APPENDIX 1: COMPLETE DATA SET OF DAILY BOAT COQUNTS
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TABLE Al-1 DAILY BOAT USE LEVEL CCUNTS
ALL SITES
STOCKTON ISLAND
DAY INPUT SYSTEM
OF Use USE I ANDERSON | QUARRY JULIAN § yoRTH*

MONTH DATE WEEK LEVEL LEVEL BAY DOCX { BAY DoCK | BAY WEST | Torarl
JUNE 26 FRI - 17 3 3 3 3 0 0 12
27 SAT 105 59 I 6 & 2 1 6 24
28 SN 62 21 4 3 0 0 0 - 7
29 MON 48 9 H 3 ] 0 1 0 s
30 TUES 55 19 2 3 2 0 0 - 7
JULY 1 WED 51 13 0 2 0 0 0 - 2
2 THURS 80 35 1 6 2 0 0 Q 19
3 FRI 157 63 16 5 th 0 0 - 35
4 SAT 125 95 17 & I 0 9 I 43
3 SUN 93 Lo 8 5 5 2 ] 0 21
6 MON 83 28 5 3 0 0 2 - 10
7 TUES 123 25 2 3 3 Q o] - 8
8 WED 60 27 2 5 2 0 3 0 12
9 THURS 85 25 1 4 3 2 3 0 13
10 FRI 135 57 4 6 4 ] 3 - 18
11 SAT 154 69 24 6 3 1 7 - ki
12 SON 70 21 I 5 2 ] 2 0 i}
13 MON 65 27 5 3 3 0 ] - 12
14 TUES L6 17 1 1 ! I 0 - 4
15 WED 1 23 5 1 ] 2 0 - 7
16 THURS 72 23 6 3 2 0 0 - 11
17 FRI 113 56 15 5 7 0 0 - 7
18 SAT 149 60 - - 5 1 - - -
19 SUN 59 34 8 é 3 1 0 - 18
20 MOoN 58 38 11 S 3 Q 0 - 19
21 TUES 70 L2 iz & 3 3 0 - 24
22 WED 65 33 8 6 ] 1 0 - 16
23 THURS 1 15 2 4 0 Q 1 0 7
24 FRI 102 55 [3 7 6 0 7 ] 26
25 SAT 164 8s 12 5 18 1 5 ! L1
26 SUN 83 by 7 5 3 I b - 20
27 MON 94 4k 11 6 6 ! b - 28
28 | TUES 128 32 - - |- - - - -
29 WED 92 41 0 b 0 0 8 0 12
30 THURS 94 50 0 2 2 ] 7 0 11
a1 FRI - 43 0 7 6 Q 2 0 15
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STOCKTON ISLAND
DAY INPUT SYSTEM
OF USE USE ANDERSON | QUARRY JULIAN | NORTH*
MONTH DATE WEEX LEVEL LEVEL BAY DOCK | BAY pock | BAY WEST {TOTAL2
AUGUST 1 SAT - 63 - - - - -
2 SUN 114 28 - - - - - -
3 MON a4 40 - - - - - - -
4 TUES 108 50 12 6 8 ] 2 - 28
5 WED 104 54 n 4 11 0 0 0 28
6 THURS 8t 13 4 4 4 0 1 - 13
7 FRI 92 71 20 5 16 i 5 0 50
8 SAT 169 126 20 6 19 I 12 0 58
9 SUN 92 41 b 6 4 ! S - 20
10 MON 85 51 18 6 3 0 3 0 30
11 TUES 74 33 - - - - - - -
12 WED 71 19 10 8 4 0 0 - 22
13 THURS N 30 4 5 7 D o - 16
14 PRI 148 62 7 3 4 0 5 - 22
15 SAT 167 100 331 7 b 2 0 - 63
16 SUN 89 48 13 7 b ! 0 - 25
17 MON 95 28 1 3 ) 0 2 - 10
18 TUES 37 33 7 5 b Q 0 - 16
19 WED 83 b9 A 4 6 5 0 0 19
20 THURS 84 45 8 6 5 2 9 0 21
21 FRI 117 72 4 7 0 1 12 5 24
22 SAT - 30 H 7 8 1 14 ] 4y
23 SUN 139 36 4 4 b Q 6 - 18
24 MON .13 30 5 3 3 | 0 - 12
25 TUES 37 26 5 7 0 0 0 - 12
26 WED 4s 28 3 (4 | 0 0 - 10
27 THURS 50 24 8 3 0 0 0 0 B
28 FRI - he 8 5 1] Y 0 - 24
29 SAT - 75 23 8 12 ) 2 - Le
30 SUN 48 25 4 2 2 0 0 - 8
3l MON 31 21 1 2 2 0 1 - &
SEPTEMRER 1 TUES 31 29 1 0 4 0 1 - 6
2 WED 35 27 5 a 5 0 0 0 10
3 THURS 31 21 0 I 2 2 0 - 5
4 FRI - 52 7 3 1 1 0 - 12
5 SAT - 6k 1515 11 1 0 - 32
6 SON 131 72 22 7 15 i ] - 4o
7 MON - 32 - - - - - - -
'} System Use Level was computed by summing the boat counts at all sites.

2}

Missing data was replaced by the Mean boat count for the site

Total for Stockton, Raspberry and Oak do not include those sites for

which only flyover counts ware available,

Only flyover boat counts were done at this site.
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DAY

RASPBERRY

{ SAND
OF SOUTH EAST | WEST IOW NGRTH*

MONTH | DATE | WEEK ROCKY TWIN | SAND [ SPIT ) DOCK | £AST] WEST [roraL2 .

JUNE 26 FRI 0 ! 0 3 0 0 0 3 0
27 SAT 15 3 0 0 a 0 0 o 0
28 SUN 2 - - - - - - - - -
29 MON 2 0 0 0 0 0 0 o !
30 | TuEs 0 - - - - - - - -

JULY 1 WED ] 2 0 ] a |- - - I -
2| THURS 7 2 0 0 0 0 0 0 2
3 FRI 1 - - - - - - - 2
4 SAT 15 6 14 5 0 ) 0 19 3
S SUN 7 2 3 0 0 0 4] 3 2
6 MON b - 5 0 0 - - 5 -
7 TUES - - - - - - - - -
8 WED 8 2 1 ! 0 0 0 2 0
9 | THURS i 0 2 0 0 0 0 2 4
10 FRI 15 7 3 0 0 0 0 3 !
11 SAT 8 8 1 0 0 - - 1 e}
12 SUN 2 2 5 0 0 0 0 5 0
13 MON 3 2 - - - - - - -
1% | TuEs 1 - - - - - - -
15 WED 6 1 0 1 1 - - 2 -
16 | THURS ] 0 b 0 0 - - 4 -
17 FRI 9 - 2 2 0 - - A 1
18 SAT 8 - 0 1 0 - - i -
19 SUN 5 1 - - - - - - -
20 MON - - - - - - - - -
21! TUES 2 3 - - - - - - -
22 WED 4 3 - - - - - - -
23 | THURS 2 1 0 1 0 0 0 1 0
24 FRI 18 0 2 0 0 g 0 2 1
25 SAT 18 b 2 2 #] 0 Q & 5
26 SUN & 2 10 1 0 - - 11 -
27 MON L] - 3 o 0 - - 3 L
28 | TUES - - 3 0 0 - - 3 -
29 WED 9 0 5 0 2 0 o 7 0
30 | THURS 25 0 3 1 0 0 - 4 !
31 FRI 25 0 3 ] 0 0 aQ 4 ]
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DAY RASPRERRY SAND
OF SOUTH EAST| WesT NGRTH¥ NORTA~®,

MONTH DATE | WEEK ROCKY TWIN SAND| SPIT| DOCK| EAST| WEST |ToTaL2
AUGUST L SAT 6 - - 0 0 - - 8 ]
. 2 SUN 3 ~ - - - - - - 0

3 MON 1 - 4 2 0 - - 6 1

4 TUES - - 6 0 0 - - & 2

5 WED 8 2 3 3 0 0 2 6 0

6 THURS - - 0 5 0 - - 6 1

7 FRL 8 1 ! ] ! 0 1 S 0

8 SAT 28 3 13 1 c 0 0 3 5

9 SUN - - 6 0 0 - - 14 !

10 MON 15 0 b ol o 0 2 é 0

11 | TUES - - 4 o] o - - 4 -

12 WED S 2 - -] & - - b 1

13 | THURS 2 2 2 1 0 - - - !

14 FRI 13 - 9 1 0 - - 3 -

15 SAT 5 6 0 10 0 - - 10 1

16 SUN 8 6 0 2 0 - - 10 -

17 MON - - 2 0| o - - 2 2

18 TUES - - 0 2 0 - - 2 -

19 WED 17 ‘0 Q g 0 0 0 2 1

20 | THURS 6 5 ] 2 0 0 2 0 3

21 FRI 18 2 2 ] 0 ] 0 3 6

22 SAT 9 12 0 0 0 0 0 2 2

23 SUN - - - e - - 0 -

. 24 MON - - - - - - - - -
; 25 | TUES 2 - - - - - - - -
26 WED - 2 - =1 - - = - -

. 27 THURS 1 6 0 0 0 0 0 - a
' 28 FRI ! - - = - - - 0 -
29 SAT 3 - ! 210 - - N -

30 SUN - 3 0 1 ] - - 3 -

3 MON 3 - - - - - - ! -

SEPTEMBER 1 TUES 14 ] Q I 0 - - - -
2 WED - b | ] o] - - 1 0

3 | THURS b - - ol - - ! -

4 FRI - - 0 110 - - - -

5 SAT - - 0 3 1 - - ] -

6 SUN - - 1 1 1 - - 4 -

7 MON - - - - - - - 3 =
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APPENDIX 2: COMPARISON OF FLYQVER AND
RANGER SAILBCAT COUNTS

Neither the flyovers nor the ranger boat counts provide data for all 74
days of the study period. Flyover data is available Far only 1/3 of the days.
Qependent on the site, the days observed for flyovers varies from 23 to 27
(Table A2-1). The ranger counts are, in general, more complete than the
flyover counts (Table A2-2). For example, while there are only 27 days
observed on the flyovers at Anderson Bay, ranger counts are available on 63
days. At Rocky, there are twice as many days observed by the rangers as by
the flyovers.

While the ranger counts are more complete in terms of time, they are
less complete in terms of area. It was not logistically feasible for the
rangers to cover all the possibie mooring sites within the boundaries of the
Apastle Islands National Lakeshore, Therefore, the ranger counts are svailable
for fewer sites than the flyover counts. Ranger counts were taken at all the
more popular sites, including those on Stockton, Rocky, South Twin, and
Raspberry (Table A2-2}.

!n general, the Ranger counts are samewhat higher than, or equal to, the
sailboat flyover counts as indicated in Table A2-3, which compares ranger
and flyover counts. At Stockton, the mean for rénger counts is only &4
boats higher than the the mean flyover count. Similarly, at Quarry Bay and
Julian Bay, the differences in the mean number of boats observed by flyovers
and by ranger counts are so slight they can be considered estimation errors.
It's only at Rocky and Oak that the mean ranger count is lower than the mean
flyover count, At Oak, we were only able to obtain boat counts by rangers
on six days, f.e., less than 10% of the days during the study period.

Flyovers and Ranger counts, with one exceptioh, are highly related,

For Sand, the correlation between the ranger and flyover counts is aonly

.12, This is probably due to the fact that it is difficult to obtain accurate



counts at Sand 1sland using either methad. Consequently, there is quite

a bit of errer in both measures. The intercorrelations (Table AZ-3) could
be regarded as reliability coefficients, since they appear to be the
strength of the relationship between two different measures of the same
variable. |If we look more closely, we can see that they are measyring
samewhat different things, Flyover counts were done in the morning when
boats had already started to move from their overnight mooring sites,
Ranger counts were done in the evening when boaters had settled down for
the night., The numbers in parentheses following the correlations in Table
8 refer to the number of days on which there weare both ranger and fliyover
counts. The highest number of coinciding counts is 23 (Anderson Bay,
Quarry Dock, and Julian Bay). There are numerous days when there is a
Ranger count but net a fiyover count,

[f we examine the correlations, we find that for the eleven sites for
which these are both ranger and flyover counts, five are above .35, (We
have not included Stockton and Raspberry because they are simply aggregation
of the specific sites on each island}) Only two are below .50: Quarry Bay
and the Dock at Quarry, We can assume that, given the high intercorrelations,

the basis for merging the two measures is valid.



SAILBOAT COUNTS 8Y FLYQVERS AT

APOSTLE ISLANDS, SUMMER 1981
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TABLE A2-]

DAILY NUMBER OF BOATS DAYS % OF DAYS POPULARI T
LOCATION MEAN MEDIAN  MAXIMUM OBSERVED | WITH BOATS |noaxf
STQCKTOM 19,60 1475 he 25 100.00 1360
Anderson Bay 6.4y L.00 23 27 85.2 Sh9
Dock at Anderson 3.59 .79 7 27 81.5 293
Quarry Bay b.67 2.43 19 27 74,1 346
Dock at Quarry .85 .23 5 27 37.0 3
Julian Bay 3.0b 1.38 14 27 63.0 191
Elsewhere .48 .10 & 25 16.0 3
ROCKY 9.72 8.00 28 25 96.0 3.
SOUTH TWIN 2,23 1.50 12 26 61.5 137"
RASPBERRY 2,92 2.38 15 25 £3.0 139 -
East of Sand Spit 1.92 1.00 1 25 56.90 108
West of Sand Spit .60 .19 5 25 28.0 i7
Dock .08 .02 2 25 4.0 -3
Elsewhere .32 12 2 25 20.0 6
SAND .62 .18 4 26 26.0 17
0AK 1.74 1.25 6 23 69.6 121
CAT W48 .18 ] 27 35.0 17
OUTER LAk L1 7 27 18.5 8"
BEAR .85 .31 6 26 38.5 33~
8AS5W000 .50 .26 3 26 34.6 17
YORK .38 .18 2 26 26.9 15}
ILSEWHERE 2.54 1.83 9 26 73.1 186
TOTAL 43.00 42.00 109 25

a Popularity Index = x multiplied by %

O
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TABLE A2-2

SAILBOAT COUNTS BY RAMGERS AT

APOSTLE 1SLANDS, SUMMER 1931

DALY NUMBER OF BOATS DAYS % of DAYS 1POPULARITY

LOCATION MEAN MEDIAN MAX | MUM CBSEARVED WITH BOATS |  |pgy@
STOCKTON 18.97 16.12 68 63 100.00 18a7
"Anderson Bay 7.84 5.75 33 63 96.8 759
Occk at Amersan 4,62 5.0k 8 63 6.8 L4y
Quarry Bay k.92 3.65 26 59 94.3 Lé7
Dock at Quarry .59 U5 3 59 47.5 28
Julian Bay 1.60 .351 14 é3 41.13 €6
ROCKY 7.04 4.90 25 50 38.0 650
SQUTH TWIN 3.26 2,25 12 31 90.3 294
RASBERRY 4,21 3.17 17 b4 100.00 421
East of Sand Spit 2.91 1.92 14 L 72.7 212
West of Sand Spit 1,60 .77 io b 53.1 g5
Dock .22 .08 b 45 13.3 3
SAND 1.62 1.17 6 26 83.5 143
0AK 1.33 1.25 2 6 1%0.0 133

aPopu!arity Index = x multipiied by %
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TABLE A2-3

COMPARISON OF FLYOVER BOAT CQUNTS
AND RANGER BOAT CQUNTS

APQSTLE [SLAND, SUMMER 1981
FLYOVERS RARGER COUNTS CORRECATTENS
LOCATION DAYS MEAN NO..I DAYS MEAN NO, OF FLYQVER
0BSERVED OF BOATS :OBSERVED OF BOATS AND RANGER COUNTS .,
STOCKTON 25 19.6 63 20.0 W92 (21)
ANDERSON BAY 27 6.4 63 7.8 66 (23)
DOCK AT ANDERSON 27 3.6 63 b6 79 @)
QUARRY BAY 27 .7 59 b9 L5 (21)
DOCK AT QUARRY 27 .8 59 .6 -39 (23)
JULIAN BAY 27 3.0 63 1.6 27 (23)
ELSEWHERE 25 .5 - - - 44
ROCKY 25 9.7 50 7.0 b4 (19)
SOUTH TWIN 26 2.2 31 3.3 .95 (15)
RASBERRY 25 2.9 L 4,2 .86  {15)
EAST OF SAND SPIT 25 1.9 L4 2.9 87 (15) '
WEST OF SAND SPIT 25 .6 L 1.8 .56 (15) -
DOCK 25 . 45 -2 .28 (15)
ELS EWHERE 25 .3 - - i i
SAND 26 .6 26 1.6 d2 0 (12)
0AK 23 1.7 6 1.3
cAT 27 .5 - - "
OUTER 27 -l - - -
BEAR 26 .8 - - -
BASSWOOD 26 .5 - - - ax
YORK 26 .3 - - - v
ELSEWHERE 26 2.5 - - -

*  Too few cases

**  No ranger counts at this site
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APPENDIX 3: DAILY COUNT OF SAILBOATS
BY USE PERIOD - LOW, MEDIUM
AND HIGH USE DAYS
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