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Introduction

Background

Florida is experiencing tremendous population growth. The environmental
and social consequences of this growth on Florida's marine resources are not well
understood. The Florida Blueways initiative seeks to clarify these consequences
 Florida Marine Research Institute, 1999!. The Florida Blueways initiative considers
management needs through the application of ecological principles to characterize
and assess human-environmental interactions for the management and stewardship
of coastai resources. An evaluation of human and natural system dynamics is
predicated on characterizing important human uses of coastal resources.
Recreational boating-related activities, which include fishing, anchoring, pleasure
cruising, and nature viewing, are considered to be important human-uses of
Florida's coastal resources  Bell, 1994; Antonini, Bell, Kampert, Sidman, Swett, and
Tupper, 1997; Swett, Farm, Antonini, and Alexander, 2000!.

One high-density boating area is Southwest Florida -  Manatee, Sarasota,
Charlotte, Lee, and Collier counties!. Today there is an estimated 97,628 registered
pleasure boats in this region  Florida Bureau of Economic and Business Research,
1990!, This represents a 405 percent increase since 1970. According to 1998 boat
registrations almost one-half �4,026! of the recreational boats in Southwest Florida
are registered in the current Blueways study area of Charlotte and I ee counties, the
two counties surrounding Charlotte Harbor.

One of the objectives of Blueways is to identify and map high-use areas that
could be interpreted as hotspots. Hotspot is a general term that is specified
depending upon the characterization's objective, typically in terms of some attribute
greatly exceeding the average. For example, Prendergast, Quinn, Lawton,
Eversharn, and Gibbons �993a! defined diversity hotspots as the top five percent
of record-containing 10-km squares that were ranked by the number of species per
square. Other applications include species richness, taxonomic criteria like
concentrations of endemic species, or the extent of threats present  Prendergast,
Wood, Lawton, and Eversharn, 1993b; Myers, 1990!. Blueways extends the list of
applications to include concentration and diversity of human uses, human-use
conflicts, and temporal human-use patterns. More specifically, in this study we
considered concentrations of boats and areas where crowding is perceived.

Characterizing recreational boating is complex. Activities, vessel types, and
attitudes of boaters vary considerably, each uniquely contributing to the spatial and
temporaI boating pattern. Therefore, in this study three sampling procedures were
implemented, each focusing on unique aspects of boating. The first, aerial
reconnaissance, is a well-established way to map boat locations  Ashton, 1971;
Gorzelaney, 1998!. Aerial surveys provide a "snapshot" of boat locations, source
data for calculating boat densities. Second, workshops were used to delineate high-



use areas for specific boating-related activities because many boating activities
cannot be identified from the air, Third, telephone and mail surveys of a random
sample of boaters in the area were used to ascertain favorite destinations,
perceived crowding, activities, and motivations behind the observed spatial patterns
 West, 1982; Feitelson, 3991!. The three methods provide a "value-added" blend of
objective observation, independent local knowledge, and behavioral information.

Goals and Objectives

The goal of this study was to utiiize several survey methods to generate
spatial and temporal recreational boating use and activity profiles for Charlotte
Harbor, Florida, that can be interpreted in terms of use hotspots and potential for
crowding. Specific objectives include: �! mapping boat locations using aerial
surveys; �! identifying areas where specific recreational boating activities occur by
interviewing local boating experts and resource managers; �! estimating boat
densities in expert-defined activity areas; �! identifying primary activities and
temporal usage through a telephone survey of area boaters; and �! identifying
favorite boating locales, identifying reasons for selecting travel routes and favorite
locales, and estimating crowding potential through a mail survey of area boaters.





activities  jet skiing, sailing, fishing, cruising, nature touring, diving!, crowding, and
nighttime use. Six meetings were held over two days. Three two-hour meetings
were held at the Regional Planning Council Building in North Fort Myers on May 9,
2000 and three meetings were held at the Charlotte Harbor Environmental Center in
Punta Gorda on May 10, 2000. Twenty-four of the 66 experts invited attended the
meetings. Affiliations included representatives from estuary programs, regional
planning councils, marine industries, fishing clubs, guides, captains, the West Coast
Inland Navigation District, Florida Sea Grant, county government, Florida
Department of Environmental Protection, dive clubs, and environmentaf
organizations.

Each two-hour session began with a half-hour overview of the project,instructions for the participants, and a short question/answer period. During the
remaining time the experts drew activity areas on maps  see Appendix B for an
example of the survey map! and described each area by filling out an
accompanying data sheet. Specifically, participants described each area for itsprimary boating activity, secondary boating activities, times of greatest crowding
 times of the day, days of the week, months of the year, etc.!, and the number ofboats present that, in their opinions, would constitute crowding. The primary activity
was defined as the experts' perspective of a predominant boating-related human
use occurring within the delineated area. Only one primary activity could be
selected per area, and all attributes describing the area were related to the primary
activity. Secondary activities were those, in addition to the primary activity, that the
expert considered to be noticeable or "likely to be observed." High crowding was
defined as the number of boats that would lead to a change in boating pattern, suchas leaving an area earlier in the day than usual  Drogin, 1991!. Moderate crowdingwas defined as more boats than one would prefer, but would not lead to a change in
boating pattern.

Tele hone and Mail Surve s

The objective of the telephone and mail surveys was to identify popular
boating activities, reasons for selecting travel routes and destinations, favorite
boating areas, and areas of perceived congestion  Heatwole and West, 1982!. The
telephone survey elicited information regarding boat type, draft, length, commonactivities  including fishing, anchoring, nature-viewing, and cruising!, and the day
and time that outings took place. Telephone respondents were asked if they would
be willing to participate in a follow-up mail survey  Dillman, West and Clark, 1994!.
Respondents who agreed to participate were mailed a detailed map of Charlotte
Harbor, depicting 35 boating regions and the locations of rnarinas and boat ramps,
along with a questionnaire. The mail survey elicited information regarding where
boaters go  destinations and travel routes!, areas of greatest congestion, reasons
for selecting travel routes, and attitudes towards other boaters. The mail survey was
used to characterize boater attitudes towards congestion and the motivation behind
boating decisions, as a complement to aerial and telephone surveys  see Appendix
B for copies of the telephone and mail surveys and associated correspondence!.



A stratified random sample of 500 recreational boaters in Charlotte and Lee
counties was selected from the 1998 Florida Vessel and Title Registration System
 VTRS!, which is currently being updated and maintained by the Florida Department
of Transportation. The sample size of 500 provides better than a+/- 5 percent
margin of error with a 95 percent confidence level based on the entire boating
population  roughly 44,000 boat registrations in Charlotte and Lee Counties!. A boat
class �  a! kayak, row, canoe,  KRC!;  b! sail;  c! power boats;  d! big powerboats;
 e! personal watercraft  PWC! - - was assigned to each of the records, based on an
interpretation of the "make," "model," and "length" fields contained in the VTRS. The
random sample was drawn first by county in proportion to the total two-county boat
population, This was followed by a sample allocation by boat class that was
proportionate to the number of owners who live in each respective county  Table 1!.
Names and addresses were used to obtain telephone numbers for the sample.

Telephone and mail surveys were administered using established survey
procedures  Dillman, 1978, 1991!. The telephone survey was pre-tested by a
sample of Charlotte County boaters who had participated in a prior survey  Antonini
et al., 2000!. Telephone interviews were conducted in May and June 2000 by the
Florida Survey Research Center  FSRC!, in the Department of Political Science
University of Florida.

*KCR is Kayak/Row/ Canoe. " Big powerboats are > 26 feet long and have a draft >= 3 feet!.

Table 1. Sample Breakdown by Boat Class,

Mail surveys were pre-tested by local boating experts and resource
managers at workshops held in Fort Myers and Punta Gorda. The names and
addresses of participants who agreed to complete the mail survey were supplied to
us on a weekly basis by the FSRC. Survey packets were promptly mailed and
included a postage-paid envelope and a copy of "A Historical Geography of



Southwest Florida Waterways: Volume One, Anna Maria Sound to Lemon Bay''
 Antonini et al., 1999!. A reminder card was mailed in late June to those individuals
who had not yet returned questionnaires. The FSRC conducted reminder calls in
conjunction with the reminder mailing.

Five hundred individuals participated in the telephone interviews and 354
agreed to complete a mail survey. Two hundred and fifteen usable mail surveys
were returned  Table 2!. A proportionate ratio of the mail sample to the teiephone
sample of both Charlotte and Lee counties was maintained for all boat types except
the jet-ski category  under-represented by 4'/o! and the sailboat category  over-
represented by 3'/o!.

is Kayak/Row/ Canoe. * The power category includes the big powerboat ciass.

Table 2. Breakdown of Telephone and IVlail Survey Completions.

Mapping High-Use Areas

This section describes methods selected to map data obtained from each of
the three survey methods. Methods used to integrate data also are presented.

Ma in Relative Boat Densities from Aerial Surve Data

Boat location data for each survey date and county were combined and
partitioned into weekend and weekday data layers. Differences in the sampling
intensity between the two counties were not considered. Relative boat density was
computed using a Voronoi diagram  also called Thiessen polygons!, which is an
expression of natural neighbor relationships in two dimensions  Boots and Getis,
1988; A Qkabe, Boots, Sugihara, Chiu, and M Okabe, 2000!. The Voronoi diagram
was constructed using the Arc/Info THIESSEN command  Enviornmental Systems
Research Institute, Redlands, Gal.!. Voronoi polygons were converted to a raster data
layer of 25x25 meter cell size. Each cell was classified according to the size of the
polygon from which it was derived.



Voronoi polygons were generated to estimate boating densities by calculating
areas around boats interpreted from aerial videography. In this type of anaiysis,
greater concentrations of boats result in a dense Voronoi diagram  small polygons!,
whereas low concentrations of boats generate large Voronoi polygons, indicating
greater vessel dispersion. Areas of highest vessel concentration were mapped
according to the polygon size. Class intervals were defined as Voronoi polygons less
than 1000 cells  highest relative boat density; greatest vessel concentration!; polygons
from 1000 to 4999 cells  moderate relative boat density!; and those polygons 5000
cells or more  lowest relative boat density; greatest vessel dispersion!. The Voronoi
representation of boating-use  Figure 1; page 12! identifies areas of highest relative
boating density and serves as one interpretation of high-use areas or use-hotspots in
exclusion of the other methods.

Ma in Ex ert-Defined Fishin Areas

The primary intention of the workshops was to have experts define areas for
which boating densities could be calculated. Fishing was the primary use most
selected by experts so subsequent analyses focused on fishing. Areas of greatest
overlap  expert consensus! could be interpreted as predominant fishing locales
 hotspots!. Each boating area identified by an expert was digitized into Arc/Info and
assigned a unique number that linked it with attributes on a corresponding data
sheet  Appendix A!. Expert- defined fishing areas were selected out and combined
in Arc/Info. Areas of greatest primary fishing-area overlap reflect greatest expert
consensus  Figure 2; page 13!. Mapping intervals reflect equal division of the data
range  least to greatest expert consensus!.

Ma in Favorite Fishin Areas Identified b Mail Surve Res ondents

Mail survey recipients were asked to identify their favorite boating
destinations  " Place an X at your favorite boating areas"! on a map provided with
the survey  Appendix B, Map A!. Survey maps contained a detailed shoreline and a
one-second grid to help respondents locate their favorite destinations as accurately
as possible.

Each favorite location was digitized using a bathymetric map that included
the shoreline and a one-second grid for orientation, to ensure the most accurate
interpretation and digitization of survey data. Boaters' favorite spots were ciassified
according to their favorite activity  Figure 3; page 15!. Fishing was also the primary
activity most selected by boaters, so this analysis also focused on fishing. The
DENSITY command in ArcView was used to generate a GRID interpreted as being
favorite fishing areas. An output grid with a cell size of 400 feet and a search radius
of 3000 feet was a density map that most accurately reflected the distribution of
favorite fishing areas. Areas of highest density reflect popular destinations and one
interpretation of fishing hotspots  Figure 4; page 16!.



Ma in Hi h-Use Areas Throu h Data Inte ration

The three methods selected were chosen to provide complementary types of
boating data. Each method can be used independently as the basis for identifying
hotspots. However, data from aerial surveys, workshops, and telephone and mail
surveys also can be integrated for more robust characterizations.

First, weekend boating densities in expert defined fishing areas  fishing
hotspots! are mapped by integrating results from workshops and aerial surveys.
Weekends were selected to better portray peak-use periods  telephone and aerial
survey results show weekends as being peak-use times!. Aerial survey data for Lee
and Charlotte counties were combined into a single Arc/Info coverage. This data
layer was then split into weekend and weekday flights. Expert-defined fishing areas
were stored as individual data layers, one layer per expert. A program was written
that calculated the frequency, total number, mean density, standard deviation, and
maximum value of activities and boat types observed for each expert-defined region
for both weekends and weekdays. Weekend vessel counts were aggregated within
expert-defined fishing areas for mapping high-use fishing areas according to relative
densities  Figure 5; page 18!.

A second integration involves combining expert-defined fishing areas with
favorite fishing spots identified by mail survey respondents. Each expert-defined
fishing area was combined such that areas containing the greatest overlap  expert
consensus! received higher values. Areas were converted to grids and reclassified
by equal interval to identify low, medium, and high consensus. A similar procedure
was used to classify boater-defined favorite fishing areas. The two grid layers were
combined to reveal a multi-overlay composite that also identifies high-use fishing
areas  Figure 6; page 19!.

Use Profiles for Boaters and Regions

A profile of boaters offers insight into motivations that underlie
observed/mapped boating patterns. A clustering technique  Kachigan, 1986! was
used to profile boaters and regions within Charlotte Harbor. Due to the preponderance
of small powerboats in the sample  the sample was weighted to survey a
representative number of boaters by county and type!, this type was analyzed
separately from the other boat types  big power, sail, Personal Watercraft  PWC!, and
kayak/row/canoe  KRC!.

Cluster analysis is a statistical procedure used to group and/or classify
individual observations in a data set according to their similarities. Individual
observations that are deemed "similar" are grouped together to form clusters of
observations  that can be differentiated from other observations or clusters!. The K-
mean, also called K-group, cluster method used in this analysis combines
observations with respect to K-means  or average cluster position!. Initially, the
number of clusters  K! is set at a minimum  in this case 3! and increased iteratively



until the procedure ceases to produce large and significantly different clusters.
Significantly different clusters are based upon the relationship between the total
sum of squares  TSS!, the within-group sum of squares  WSS!, and between group
sum of squares  BSS!, where TSS = WSS+BSS.

First, the TSS for all variables selected  i.e., boat type versus favorite time of
day, favorite boating location, etc.! is computed identifying three initial clusters.
More clusters are added, one at a time, until there is no significant decrease in
WSS. Next, the mean for each cluster is computed, Individual observations are then
assigned to a cluster based upon Euclidean distance from the TSS mean. Individual
observations are therefore assigned to a ciuster for which the TSS distance is
smallest:  i.e., WSS is minimized and BSS is maximized!.

An analysis of variance  ANOVA! is performed on each run to determine the
overall statistical significance of the cluster configuration s! using the F-statistic to
highlight the amount of total variation accounted for by the BSS. A cluster profile is
revealed, identifying outcomes that best differentiate one cluster from another.

Dependent variables included boat type and location. Independent variables
included: time s! of day; day s! of week; month s! of year of preferred usage;
favorite activities; favorite reason for selecting a destination or travel route; and the
most congested time s! of day, day s! of week, and month s! of the year. The
boater profile is based on the following five boat types: Power, big power
 powerboats greater than 26 feet in length and having a draft of greater than 3 feet!,
sail, personal-watercraft  PWC!, and kayak/row/canoe  KRC!.

To meet minimum observation requirements the cluster analyses required
that the original 35 boating areas depicted on the mail questionnaire  Appendix B!
be collapsed to 10 regions. Summary statistics were used to corroborate cluster
analyses results.

Perceived Crowding

Perceived crowding was addressed through the use of a mail survey that
included a map identifying 35 boating regions  Appendix B, Map B!. Boating regions
where crowding is perceived to exist are identified by summarizing responses to the
following survey question:

In vvhich areas, if any,  identified on Map B! have you experienced the
greatest amount of boat congestion? Congestion refers to the presence of
more boats than you prefer,

Most congested area.

Second most congested area.



Areas of perceived crowding are mapped as a function of the standard
deviation from the mean number of mail survey respondents who selected a
particular region  identified on Map B, Appendix B! as being the first or second most
congested  Figure 7; page 22!, Crowding is more likely occur within regions that
exhibit a 2 to 3, or > 3 standard deviation higher than the average. Perceived
crowding is also addressed by identifying changes in behavior. For example, mail
survey respondents were asked if they had, in the past year, avoided or left their
favorite areas because there were too many boats there, or if they had tolerated too
many boats in their favorite areas.

Crowding can also be a function of the diversity of proximate activities.
Boaters' favorite activity spots  Figure 3; page 15! were used to identify areas that
contain the greatest activity diversity. Proximate activities included anchoring,
cruising, sailing, fishing, and nature viewing. Activity diversity is measured by the
number of proximate activities located within one square mile of each other. Areas
that contained the greatest activity diversity were compared with regions of greatest
perceived congestion  Figure 7! to identify possible crowding hotspots  Figure 8;
page 23!.
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ReSultS

Mapping High-Use Areas

Ma in Relative Boat Densities From Aerial Surve Data

A relative density map  Figure 1! summarizes boat locations in Charlotte
Harbor. Relative densities are greatest in the Caloosahatchee River, the
Intracoastal Waterway within Pine Island Sound, Matlacha Pass, Boca Grande
Pass, and several smaller fishing and recreation areas. Middle Charlotte Harbor
exhibits the lowest relative boating density  see Appendix B, Maps A and B for
place names!. Lower boating densities were calculated for much of the Charlotte
County portion of the study area. The reason for this is that, to date, only 4 flights
were completed for Charlotte County �6 were completed for the Lee County
portion! and the data were not adjusted for sampling intensity.

Ma in Ex ert-Defined Fishin Areas

Fishing was considered to be the primary or predominant activity in 136
areas  Table 3!; personal watercraft  PWC! was the most prominent secondary
activity �07!.

Table 3. Breakdown of Primary and Secondary Activities in Expert-Defined Boating
Areas.

Expert-defined fishing areas are shown in Figure 2. Lighter shades of red
denote lower expert consensus and darker shades of red illustrate areas of greater
expert consensus regarding predominant fishing locales. The greatest number of
expert- defined fishing areas that overlapped was 13. Thus, expert consensus was
mapped as: lowest consensus � � 4 experts agreeing!; moderate consensus � � 8
experts agreeing!; greatest expert consensus  9 � 13 experts agreeing!. Fishing
hotspots can be interpreted from high expert consensus.

Ma in Favorite Fishin Areas Identified b Mail Surve Res ondents

Mail survey volunteers were asked to place an X at their favorite boating
spots. Favorite spots were digitized into an Arc/Info point data layer  Figure 3!.
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Favorite boating locations for fishing, cruising, nature viewing, sailing, and
anchoring show a greater density and diversity of activities occurring around and
near Boca Grande, Captiva and Redfish passes, and San Carlos Bay. Favorite
fishing areas  Figure 4! are mapped by calculating densities from individual fishing
iocations displayed in Figure 3. Darker shades of red around Boca Grande, Captiva,
and Redfish passes, the Useppa and Cabbage Key areas, Pelican Bay, and St.
James City, illustrate important fishing destinations. Also highlighted are important
fishing spots bordering the eastern portion of rniddle Charlotte Harbor between
Punta Gorda isles and Pirate Harbor, and tidal flats areas near Turtle and Bull Bays
 see Appendix B, Maps A and B for place names!,

Ma in Hi h-Use Areas Throu h Data lnte ration

For the purposes of this report, two fishing representations that illustrate an
integration of data from several survey methods are presented. The first maps
weekend boating densities in expert-defined fishing areas  Figure 5!. Weekend
boating in expert- defined fishing areas is greatest at Gasparilla Pass, Shell Point
 confluence of Caloosahatchee River and San Carlos Bay! and near spoil areas in
San Carlos Bay. High densities are also calculated for Boca Grand and Captiva
passes, Turtle Bay, and along the sea grass flats from Cape Haze north to the
McCall Sand Flats.

The second integration offers a composite analysis  Figure 6! that combines
expert-defined 'primary' fishing areas  Figure 2! with favorite fishing destinations
identified by mail survey respondents  Figure 4!. Darker shades of red identify areas
of greatest congruence between experts and boaters. Integration of data from
several methods expands the range of popular fishing destinations, and highlights
specific locales that could be considered as high-use areas or hotspots. High-use
areas include Redfish, Captiva and Boca Grande passes, Bull and Turtle Bays, the
northern portion of Pine Island Sound, and areas near the small mangrove islands
and tidal flats between Punta Gorda Isles and Pirate Harbor.

Experts accurately portrayed the range of fishing-use areas  Figure 2! when
compared with the results of boater surveys. However, expert -aerial composite
scores may have underestimated the intensity of use in certain locales  i.e., Redfish
Pass, Bull Bay, the mangrove islands and tidal flats along the east bank of Charlotte
Harbor between Punta Gorda Isles and Pirate Harbor, among the many islands
within the northern portion of Pine island Sound!. Expert composite scores may
have overestimated fishing use in Placida Harbor and Gasparilla Sound  Figure 5!.
One explanation for this discrepancy is that the many vessels in those areas,
identified from aerial reconnaissance, may not actually be engaged in fishing
activities. Conversely, mail surveys may have been deficient in identifying the
McCall Sand Flats area and Gasparilla Pass as popular fishing and boating locales
 Figure 4!,
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Use Profiles For Boaters and Regions

This section presents results of the cluster analysis employed to generate
boater and regional use profiles.

Boater Profile

Boaters indicated a strong preference towards a morning launch. Owners of
personal watercraft  PWC! prefer launching in the afternoon. Owners of small
powerboats were split over weekday or weekend use preferences. Owners of big
powerboats, sailboats, and KRC's preferred weekdays. Many indicated that it was
less crowded then. PWC owners preferred weekend use.

The greatest proportion of survey respondents preferred to boat during the
spring �9/o' ,March, April, May! and surnrner months �9'/o, June, July, August!.
Smaller proportions preferred to boat during the fall �4/o September, October,
November! and winter months �8'/a, December, January, February!. Some
seasonal differences in use-preference are evident with respect to boat type. For
example, owners of small powerboats indicated a strong preference for summer
excursions. Owners of big powerboats and PWC indicated an equal preference for
spring and summer. Sail-boaters favored winter and spring seasons. KRC operators
indicated a strong preference for winter excursions.

The overwhelming majority of boaters  roughly 80 percent!, regardless of the
type of boat owned, indicated that they selected a travel route to reduce travel time
to get to their favorite boating areas. Other significant reasons for selecting a travel
route include avoidance of shallow water, scenic beauty, and preference for calm
water. In addition to these preferences, KRC owners preferred travel routes that
minimized contact with other boaters.

ln response to the question, "What factors are important to you in selecting a
travel route or favorite destination?" Less than five percent of respondents selected
the "I don't have any favorite travel routes or destinations. I just cruise around."
Instead, boaters indicate clear reasons for selecting travel routes and favorite
destinations. IVlost boaters said they selected a destination for fishing access.
Natural and scenic beauty, protected waters, and access to shore facilities and
entertainment are also important reasons for selecting a destination.

In sum, results indicate that �! boating is not "whirnsicai", and �! boaters
typically select the shortest route to a favorite destination. Boaters in the region may
be "distance minirnizers." Most respondents indicated that they select travel routes
to reduce boat travel times  including avoiding speed and manatee zones! to their
favorite destinations and choose destinations that are within close proximity to
launch sites.



Charlotte Harbpr Bpgting Cbaracterizatic n
Composite Map of Weekend Boating in Expert-Defined Fishing Areas

Relative Denoity

Made rail

Hiyheat

Da*ar ahadea af rad hdiaatIa
arabia, af higher relative denalty.
COIllppsHe ef expert-dallied
hahlnp emaa and tmet loeetlena
fram earl ~ I aurveya.

0 5 IQ IWiles



Charlotte I-larbar Boating Charactenzatc~
Cpnippsite Map af Expert arne Baate  Detiriecl Fishir g Areas

Fhlling AregS

Law+at

Moderate

Hippest

Land

5 10 Miles

Dartei ehaelee al' re hdleate
IreaI yf hlqhee uae. Composlta
yl agpert~d and baater-
k4ellled favorite flahilng are@a.

-4



Re ional Profile

Survey respondents selected Pine Island Sound, San Carlos Bay, and
Charlotte Harbor Lower as favorite boating regions. A smaller percentage of survey
respondents favored Charlotte Harbor Middle, the Caloosahatchee River, and
Lower and Upper portions of Charlotte Harbor. The least selected areas were
Matlacha Pass, and the Peace and Myakka rivers.

Boating in all regions is strongly associated with winter, spring, and early
summer months. Some seasonal variation is identified within specific regions. For
example, Gasparilla Sound and Matlacha Pass are also associated with boating
during the fall. The regional breakdown for preferred boating months follows:

Cluster analysis revealed an equal association of several favorite boating seasons
 i.e., winter and summer! for some regions.

Perceived Crowding

A significant proportion �3 percent! of boaters indicated that they had, in the
past year, avoided their favorite areas because there were too many boats there,
left their favorite areas because there were too many boats there, or tolerated too
many boats in their favorite areas. However, 67 percent of survey respondents
indicated that they had neither avoided nor left their favorite areas due to too many
boats, or tolerated too many boats in any identified region within the Charlotte
Harbor study area. Moreover, few survey respondents indicated that they
experienced discourteous or reckless boating behavior, Gramman and Burdge
�984! found that crowding perceptions of water-based recreationists relate directly
to their reports of encountering reckless boating. Notwithstanding, Boca Grande
Pass, and the confluence of San Carlos Bay, Matlacha Pass and the
Caloosahatchee River were cited as the most congested areas  Figure 7!. A smaller
proportion of boaters listed the Peace River, Turtle Bay, and Captiva Pass as being
the most congested area. The lowest levels of perceived congestion were
associated with Matlacha Pass; the Upper, Middle, and Lower portions of Charlotte
Harbor; Gasparilla Sound; Tarpon Bay; and Ding Darling.
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Potential crowding hotspots  Figure 8! can be identified by combining areas
of perceived congestion  Figure 7! with an estimation of proximate activity diversity
 Figure 3!. Darker shades of red reflect potential crowding hotspots near Boca
Grande Pass, Pelican Bay, and Shell Point; near spoil areas in San Carlos Bay; and
near the Sanibef Lighthouse Pier Park  Point Ybel!. In sum, a significant proportion
�3 percent! of boaters are affected, in some way, by concurrent activities.
Nevertheless, most boaters �7 percent! did not alter their behavior due to the
presence of "more boaters than they would prefer." This suggests that most boaters
do not perceive crowding  more boats than they would prefer! to be an issue at their
favorite places. Nevertheless, boaters did identify San Carlos Bay, the
Caloosahatchee River and the Intracoastal Waterway, within Pine Island Sound, as
the most congested areas. Those areas also experience the greatest potential for
activity diversity. This suggests that many boaters experience crowding and
congestion at specific intermediate locales  restricted channels, passes! that are
traversed en route to favorite destinations. Congestion is most often experienced on
weekend afternoons during the late-spring and early-summer months  March
through June!. There does seem to be some regional differentiation in Charlotte
Harbor with respect to seasonaf peak-use periods and congestion. For example, in
general, Charlotte County portions experience the greatest perceived congestion
during the winter and summer months. Lee County portions experience the greatest
perceived congestion during the spring.
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*Rankings would change depending on the evaluation criteria.

Table 4. Ranking Methods According to Contribution to this Study.

Rank suggests that workshops are the most easily implemented of the three
methods in terms of human effort, cost and time, Aerial surveys and the
telephone/mail survey are similar. Telephone and mail surveys generated a greater
variety of information  data themes! in support of management issues and for the

To compare the different methods, we applied a ranking system  Table 4!.
The goal of this ranking was not to conclude the best overall method of the three,
but to summarize the strengths and weaknesses of each. The appropriateness or
usefulness of any one method, or combination of methods, would be determined by
the kind of information needed for the characterization.



characterization of high-use areas and perceived crowding than did aerial surveys
and expert workshops. Methods ranked similarly with respect to generating data
that would be representative, flexible, and accurate.

The value of aerial-video reconnaissance is that it provides a snapshot of
boating distributions, boat types, whether boats are moving or not, and to a lesser
degree boater activity. Surveying at different times of the year and different times of
day can provide a fairly complete picture as to when and where boats are most
prevalent. This method is best applied when project objectives require estimates of
spatial distributions, boating densities, or maps of travel corridors. Motivations
behind boater behavior  congestion or crowding!, boat-trip origins, favorite areas
and destinations, and distance traveled cannot be determined from this method.

Boat locations were digitized from videotape into ArcView.. The accuracy
and precision of this approach has not been verified. The accuracy is considered
acceptable, but precision, especially for moving watercraft, is probably highly
variable. The positioning of moving vessels on the map depends on what part of the
boat's travel path is selected by the analyst. This choice will likely vary among
analysts, while locations mapped for stationary boats will be very similar.

The aerial survey characterization in this report relied on four flights
conducted during the spring for the Charlotte County portion of the study area.
Sixteen aerial surveys were conducted for Lee County. Thus, boat locations and
densities calculated for Lee County better reflect seasonal and weekend-weekday
variation. An additional 12 aerial surveys are needed for Charlotte County to match
the methods used in Lee County so that the data from both counties are compatible
and can be merged without seasonal or weekday-weekend bias.

The total cost of flying 16 aerial surveys and generating GIS maps in
ArcView. was approximately $16,000  cost includes 75 percent overhead on Mote
Marine Laboratory salaries!. The expense associated with aerial videography can
limit the number of flights, which can affect how well daily and seasonal fluctuations
are captured in a characterization. Nevertheless, aerial reconnaissance, even
constrained by cost, does provide important baseline information on the numbers,
concentrations, and general activity of vessels on any given day. This method also
provides a good source of boat-location data for calculating densities in expert-
defined "predominant activity areas. Aerial surveys are also useful for determining
or validating boat traffic corridors and for distinguishing "drifting" and "stationary"
boats from moving ones. Concentrations of stationary vessels may reflect popular
destinations.
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Expert workshops provided a framework for delineating and mapping boat
activity areas. For this study, the principal value of expert input lay in identifying
areas where activities that cannot easily be observed from the air  i.e., fishing or
diving! are likely to take place. Holding meetings with sufficient representation for
each boating activity and expertise for the different areas of the Harbor can provide
a complete picture of where specific activities predominate. Soliciting expert
knowledge is appropriate when objectives seek delineation of boating and activity
areas. To a lesser extent, favorite areas and destinations and expected boat-trip
origins for particular destinations can be compiled in these workshops. Spatial and
temporal patterns of boating, distances traveled, and boater motivations cannot be
estimated from this method.

Extensive planning for the workshops did not guarantee an adequate
representation of all principal uses. Too few experts on diving, PWC use, and water-
skiing participated in the meetings, prohibiting the use of these activity regions in
the final characterization. To get a more complete representation of boating in
Charlotte Harbor it would be necessary to focus activities to specific groups. For
example, PWC users are not well organized; therefore, Florida Marine Patrol
officers might be a suitable alternative to characterize PWC activity areas.

The accuracy and precision applied by the experts was variable, Some
experts drew circles or squares while others drafted irregular shapes that they felt
best reflected the predominant activity area. Some drew many small areas while
others drew fewer large ones. In this study, an increase in the mapping precision of
expert-defined areas was obtained by combining activity polygons for a specific use
and designating boating-activity hotspots based on the frequency that an area was
selected. We recognize that this method is biased due to the lack of expert
participation or knowledge of specific boating activities. Activity bias can be reduced
by balancing local expertise. This can be accomplished by including members of
additional organizations such as the Florida Marine Patrol. In addition, navigation
aids and/or a grid system could be included on the map to provide experts with
more guidance in drawing their activity areas, or experts could select grid cells
rather than delineating areas by freehand.

The resolution of expert-defined areas was a concern with respect to density
calculations. Large areas tended to dilute densities derived from the aerial survey
data and probably included areas where the activity does not take place, This
phenomenon was noticed particularly in the lower Caloosahatchee River and Pine
Island Sound. A solution might include using maps with more information so that
activity areas can be drawn with greater precision. In addition, portions of expert
defined areas can be included or excluded based on attributes of the landscape
 e,g., land areas, depth, seagrass beds!.
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The cost to implement expert workshops is roughly $10,000. This includes
costs associated with planning and coordinating the workshops  phone calls to
experts, invitation letters, follow-up contacts, etc.!; developing the methodology
 maps, data sheets, etc.!; and conducting six separate meetings over two days. The
cost per meeting decreases as more sessions are added, and more are needed in
this study to compile the complete array boating activities. Overall, expert
workshops provide valuable information for characterizing predominant activity
areas and potential crowding, and they are excellent at capturing knowledge, such
as boating activity, that is difficult or expensive to acquire from other methods.
Expert knowledge also is well suited to be combined with other data such as boat-
location data from aerial surveys, because experts provide boundaries from which
densities can be calculated. Expert opinion also is appropriately used to validate
favorite areas identified by telephone/mail survey respondents.

Tele hone and Mail Surve s

The combined telephone/mail survey provided valuable information from
individual boaters regarding specific boat type, daily and seasonal use, favorite
boating destinations and activities, crowding, and reasons for selecting travel routes
and destinations. This information can be to identify high-use areas  favorite
destinationsltravel routes! and areas where crowding is perceived  areas of greatest
congestion!. Information regarding temporal use patterns can be used to describe
use and crowding within the context of daily and seasonal patterns. Additional
information relevant to characterizations but not utilized in this initial study  trip
origins, exact travel routes, and distance traveled on the water! was also collected
by this method.

The combined telephone and mail-survey approach was successful in
soliciting information from the owners of powerboats and especially sailboats. Only
a small percentage of PWC and KRC owners who agreed to complete mail surveys
returned them. A different or supplemental survey method might be required to
capture input from these important recreational boat users, The low response rate
for PWC owners may be due to the transient nature of this population. individuals
who conducted the telephone interviews indicated that many of the PWC owners
had frequently changed residence. PWC owners may not be as emotionally tied to
the local boating community as long-standing residents. Furthermore, they may not
consider their activity as boating,

Information obtained from the telephone/mail surveys may include a
seasonal bias. Boaters were asked to draw the travel routes and favorite
destinations of their last two boating outings. It is assumed that boaters have better
recall for tracing the exact routs of recent trips. As such, the mapped information
best reflects the spatial patterns of boating during the spring and summer months.
Questionnaires were distributed in May and June and most were returned before
August.
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The cost associated with implementing telephone and mail surveys was
roughly $25,000. This figure includes costs associated with questionnaire
development, coordinating and implementing the survey, data processing and initial
analysis. Benefits of this dual method were that telephone interviews not only
obtained information regarding boat type, favorite activities, launching times, and
daily and seasonal use, but also validated current mailing addresses and confirmed
volunteer participation in the follow-up mail survey. Over 70 percent �54! of those
who participated in the telephone interviews agreed to complete the mail survey.
This cost-saving method increased mail survey return rates  over 60 percent of
those who agreed to complete a mail survey returned the survey!, thereby reducing
the number of rnaihngs that would have otherwise been required to capture a
representative sample.

In sum, telephone surveys combined with a coordinated follow-up mail
survey generated high return rates and is a good way to obtain information directly
from boaters that is both temporal and spatial in nature, This method has the
additional strength of providing behavioral information important to explaining
motivations behind a boater's identification of a congested area, or selection of a
favorite travel route or destination.

Conclusions

Aerial reconnaissance, workshops, or telephone/mail surveys can be used as
a primary method for boat characterization studies. Selection of a method or
combination of methods would depend on the project goal, objectives, and available
funding.

The integrated telephone/mail survey is most flexible in terms of being able
to generate multiple data themes that can be used to address a wide variety of
management issues. As a result, the integrated telephone and mail survey method
may offer the best overall approach for a 'stand-atone' defensible recreational
boating characterization. Notwithstanding, aerial reconnaissance may be the most
appropriate method depending on the type of question asked, As a primary method,
aerial surveys are best reserved for objective rneasurernents, such as estimating
traffic volume and determining traffic flows, where subjective interpretations of
quality' or 'experience' are not required. Aerial surveys also are well suited for
characterizing general spatial and temporal boating patterns, where a precise
determination of crowding potential, boat type, activity, and origins and destinations,
is not of concern. Expert meetings are the most cost-effective method, but due to
issues concerning sample size they are more appropriately used to integrate with or
to corroborate findings from telephonehrnail or aerial surveys. Expert meetings did
however, generate a good representation of general boating areas, but may be less
reliable for identifying intensity of use for specific locales.

Characterizations that are based on all or a combination of aerial surveys,
boater surveys, and local expert knowledge, have a 'value-added' advantage

28



derived from combining the strengths of several methods. Such analyses highlight
important use areas and hotspots that would not othenvise be revealed, thereby
yielding a more robust and defensible boating characterization.

Future Research Opportunities

Scientific study of any facet of reality starts with descriptions and inventories
of facts, observations, and measurements  Casetti, 1993!. This initial boating
characterization represents an important first step in the scientific process by
utilizing several survey methods to characterize boats and boaters; identify high-use
locales; and identify areas of possible crowding. The logical next steps involve
explanation and prediction  Thrall, 1995!. For example, an important finding of this
research is that area boaters may be distance rninirnizers  i.e., most respondents
choose water-based routes that reduce travel times to their favorite recreation
destinations!. If this is the case, then the results can help explain why certain areas
are more heavily used than others, Boater-travel distances have important
implications for the siting of new rnarinas and boat ramps. TraveI distances can be
estimated for boat types and favorite activities by digitizing travel routes.

The information collected in this research also can be used to predict and
map "what if" scenarios  i.e,, What is the boating impact or boating "sphere of
influence" resulting from the development of a new boat ramp at such and such a
location?!. With these data, we can compare and map current use profiles with what
might result after the introduction of a marina or boat ramp. Using the previous
example, a statistical model could be developed that estimates maximum distance
traveled as a function of �! season; �! boat type; �! years of boating experience;
�! frequency of use, �! point of launch origin  private dock, marina, ramp!; �!
location of farthest distance traveled on the water; and �! distance traveled from
horne to launch origin. This model could be used to estimate a distance travel value
for specific boat or activity types. Travel estimates can be used to generate
distance-use contours from popular launch areas. Areas where contours overlap
would indicate higher use or the potential for activity conflicts. Predictive models
lead naturally to computer simulations of boating use-patterns within the Charlotte
Harbor area.

Another important area for future research is in devising a strategy to better
capture information related to personal watercraft  PWC! and kayak, row, and
canoe  KRC! usage. The methods deveioped for this study were deficient in
capturing a representative sample of PWC and KRC boaters. The telephone survey
and expert meeting methods offer the greatest potential for soliciting information
from these boater groups. Intercept surveys may be useful in soliciting information
about these important user groups.

A closer examination of crowding potential is also warranted. The initial
analysis of mail survey responses in which activity diversity was compared with
areas of greatest congestion identifies several areas  confluence of the
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Caloosahatchee River and San Carlos Bay; Boca Grande Pass; Pelican Bay! where
crowding may be an issue. Aerial survey data shows that these areas also
experience the highest densities of boats. An additional analysis would integrate
measures of density, diversity, and congestion to generate a more robust analysis
of crowding potential. In addition, the perception of crowding may be different for
channels, such as the ICW, versus specific locales. Travel routes identified by
survey respondents can be digitized and compared with "moving vessel" locations
Identified by aerial reconnaissance to delineate high-use travel corridors. High-use
travel corridors can be integrated with areas of perceived congestion and locales
that experience the greatest density and diversity of activities to more precisely
identify the range of possible crowding hotspots.
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Appendices

Appendix A. Expert Meetings: Invitation Letter and Oata Sheet

April 7, 2000

Name
Address
Address

Dear,

You are invited to participate in a workshop to identify and describe boating regions in
Charlotte Harbor and Lee County. You were selected to attend because of your boating
knowledge and experience in the area or your role in coastal planning and marine
management. This workshop is part of a larger effort to characterize recreational boating
uses of the Charlotte Harbor area and is a joint effort among Florida Fish and Wildlife
Conservation Commission, Florida Sea Grant, and Mote Marine Laboratory.

At the workshop you will be asked to identify boating areas on maps and to relate these
areas to recreational boating uses, such as fishing, cruising, sailing, water skiing, diving,
nature touring, and use of personal watercraft. We will also ask you to give us your opinion
regarding the degree to which these areas are used by boaters,

We are scheduling six workshop sessions spread over two days: May 9'" and $0'",
Participants need only attend ONE of the 2-hour workshop sessions. Sessions will be
9:30am-11:30am, 3:00pm-3:00pm, and 5:30pm-7:30pm. On Tuesday May 9'", workshop
sessions will be held at the Regional Planning Council in North Fort Myers. On Wednesday
May 10", sessions will be held at the Charlotte Harbor Environmental Center near Punta
Gorda.

Please let us know if you can attend the workshop and which of the sessions is most
convenient for you. We can be reached by phone at �27! 896-8626 or by email at
richard.flamm!fwc.state.fl.us. A map to each workshop location is on the back of this
announcement. Refreshments and snacks will be provided.

Sincerely,

Richard Flamm
Research Associate
Florida Marine Research Institute
Phone�27!-896-8626, X192
richard.flamm@fwc.state.fl.us

Charles Sidman
Research Associate
Florida Sea Grant

cccf Oufl.edu
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Appendix B. Teiephone and Mail Surveys: Questionnaires and Correspondence
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Time began
Time ended
Total time

No,

Int, No,

Boating survey

Next I would like to ask ou some uestions about the boats ou own.

First I am going to read you a list of types of boats that you
may own.

3. Is your most frequently used boat a
one only!

?  Select Yes No Don't know Ref

A. Kayak, canoe or rowboat  non- motorized!
B. Auxiliary powered sailboat
C. Sail only
D. Skiff, speedboat, open-utility, John-

pontoon boat
E, Personal watercraft  jel ski!
F. Power cabin, trawler or houseboat
G.  lnt. describe boat, if

can't classify!

boat, or

 If respondent indicates that hefshe owns a boat s!:

3a, How many feet does the hull or propeller on the boat you
use most frequently drop below the water line?  Int.: Prop
may be deeper than the hull!

DK Ref

inches

3b. How many feel long is your boat? feet 8 9

DK Ref

8 9

37

Hello, my name is and I am calling from the Florida Survey Research Center at the University of Florida.
In cooperation with the Florida Marine Research Institute we are conducting a short survey of recreational boat users. This
is not a sales call and your answers will be completely confidential. You may choose to end this survey at any time. This
should only take about minutes. May I speak to the person in your family who uses the boat most often?  IF NOT
AVAILABLE, PLEASE GET A NAME AND TIME TO CALL BACK!



4. Where do you currently store your boat? Please be as
specific as possible. ..2

..3  go to
4a!

...4

5
..8

9
4a. What is the name of the marina/yacht club where you
store your boat?

Gulfwind Marine at P.l. 14

Harbor Hideaway Marina 15
Jug Creek Marina 16
Kevin's Place 'l7

Miller's Marina 18

Pineland Marina 19

Punta Gorda Marina 20
Riviera Marina 21

Royal Palm Marina 22
Stump Pass Marina 23
The Boatworks 24
The Inn Marina 25
Uncle Henry's Marina 26
Whidden's Marina 27

Other

Ainger Creek Marina 01
Boca Grande Pass Marina 02
Bocilla Marina 03

Burnt Store Marina 04
Chuck's Marina, inc, 05
C.K. Marine Services 06
Eldred's Marina 07

Englewood Bait House 08
Fisherman's Village Yacht 09
Four Winds Marina 10

Gasparilla Marina 11
Gator Creek Marina 12
Gulf Coast Marine Center 13

5. In the past year, did you use a boat ramp to launch your
boat into Charlotte Harbor, Pine Island Sound or nearby
areas?

Yes No DK Ref
2 1 8 9

 If no, skip
to 06!

5a. What ramp did you use most frequently?  Int: Prompt
for one most frequently used!

DK Ref

8 9

5b. About how many times did you use that ramp in the past
year?

Next I would like to ask you some questions about how frequently you use your  Boat type!.
in the Charlotte Harbor, Pine Island Sound or nearby areas.
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Cape Coral Ramp
Cape Coral Yacht Club
Darst Park

Deep Creek Ramp
EIJobean Park

Harbour Heights Park
Indian Mound Park

Laishley Park
Matlacha Park
North Port Marina Park

01
02

03
04

05
06

07
08
09
'IO

ln your yard/garage...�,.�..
At a dock at your home.....
At a marina or Yacht Club.

Permanently moored at an
anchorage

Other

Don't know.............,..�,...�.
Refused.

Placida Ramp
Ponce de Leon Park
Port Charlotte Beach
Punta Rassa

Sanibel Island Ramp
Spring Lake Park
Tom Adams Bridge
Wisteria Ramp

Other

11
12
13
14
15

16
17
18
19



6a. In the past year about how many times did you start
boating in the morning?

DK Ref

8 9

6b. In the past year about how many times did you start
boating in the afternoon?

DK Ref

8 9

Gc. In the past year about how many times did you start
boating after dark?

DK Ref

8 9

DK Ref
8 9

7, Which of the following holidays, if any, did you sail your
boat? Yes No DK Ref

1 8 9

1 8 9

1 8 9

1 8 9

8. During the past year in which three months did you use
your boat most frequently in Charlotte Harbor, Pine Island
Sound and nearby areas?

Next I would like to ask you some questions about the types of activities you parlicipate in while boating in the Charlotte
Harbor, Pine Island Sound, or nearby areas.
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6d. In the past year about how many of those times were you
out during the weekend?

Easter

Memorial Day

Labor Day

4'' of July

January.....�....
February��,...�
March..............
April.................
May......�.�....
June...,............
July..................
August............,
September.......
October...........
November..... �
December, ...,

01

02
03
04
05

06
07

08

09
10
11
12



Question 9 Question 9A

Near shore fishing

Cruising

Speed boating/racing

Nature viewing

Diving

Water skiiing

Anchoring

Deep sea fishing

Sailing

Other

specify

DK Ref
Hours 8 9

Days

Weeks
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9, Which of the following activities do you participate in while
boating?  Read and check all that apply!

9a. Which do you participate in most frequently?

9b. About how long are you out when you participate in this
activity?  Int: Record hours, days or weeks!

Now just a few more questions for statistical purposes.

Yes No DK REF Most Freq. DK REF

2 1 8 9 1 0 8 9

2 1 8 9 1 0 8 9

2 1 8 9 1 0 8 9

2 1 8 9 1 0 8 9

2 1 8 9 1 0 8 9

2 1 B 9 1 0 8 9

2 1 8 9 I 0 8 9

2 1 8 9 1 0 8 9

2 1 8 9 1 0 8 9



Yes No DK REF
2 1 8 9

 Go to  Go to
18a! 17!

Yes

Other

Yes
2

No DK REF
8 9

Yes
2

No DK REF
8 9

Yes No DK REF

2 1 8 9

 If yes, get address, record on separate sheet!

Thank you very much for participating in our survey. Have a nice day!
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16. Are you considering purchasing another boat or
watercraft in the next year?

16a. What type of boat or personal watercraft?

Kayak, Canoe, or rowboat  non-motorized!

Auxiliary powered sailboat

Sail only

Skiff, speedboat, open-utility, John-boat, or pontoon
boat

Personal watercraft  Jet ski!

Power cabin, Trawler, or houseboat

16b. Will the boat have a deeper draft than your existing
boat?

16c, Will the boat be larger/longer than your existing boat?

17. Would you be willing to answer a few more questions
and plot the course lines of your last two trips on a detailed
map of the Charlotte Harbor and Pine Island Sound areas if
we mail you a map with a postage-paid, self-addressed,
return envelope?

No DK REF

8 9

8 9

8 9

8 9



Questionnaire Control Number:

Recreational Boating Experiences
in Coastal Southwest Florida

A survey conducted by the Florida Sea Grant Program
at the University of Florida in collaboration with the

Florida Marine Research Institute and the
West Coast Inland Navigation District

May 2000
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May, 2000

Dear Boat Owner/Operator,

Thank you for completing our recent telephone interview and agreeing to participate
in this component of our survey, which deals with your recreational boating in the Charlotte
Harbor, Pine Island Sound, and Matlacha areas. This survey should take about 25 minutes
to complete. We would appreciate it if you could complete and return it to us, along with the
map, as soon as possible. We have provided a self-addressed, postage-paid return
envelope.

In the telephone interview you provided us with information about your boat, when
you boat, and your favorite boating activities. In this portion of the survey we are seeking
information about your boat travel routes, favorite boating areas, and your boating
experiences.

Please be assured that the information you provide will be held in the strictest
confidence. Answers will in no way be traced to individual respondents. Your name,
address or telephone number will not be made available to anyone else. Please skip any
question s! that you do not wish to answer. I would be pleased to answer any questions you
may have concerning research procedures. My phone number is �52! 392-6233. Leave a
message and I will promptly return your call. I can also be reached by email at
cccf@ufl.edu. If you have questions about your rights as a participant in this survey, please
contact the University's Institutional Review Board at P.O. Box 112250, University of
Florida, Gainesville FL 32611-2250.

This research is funded by the Florida Marine Research Institute and the West
Coast Inland Navigation District, and conducted by the Florida Sea Grant College Program
at the University of Florida. The information you provide will be used for marine research
and management, and to develop boaters' guides and other educational materials. We are
enclosing a copy of "A Historical Geography of Southwest Florida Waterways; Volume I",
published this past year by Florida Sea Grant, to thank you for participating in this survey.

Thank you for contributing to this boating research project.

Charles Sidrnan Ph.D.
Research Associate
Florida Sea Grant

P,O Box 110405
University of Florida
Gainesville, FL 32611



Part 3. Oraw Your Last Two Travel Routes  Map 4!

Instructions

Please draw, on Map A, the routes you traveled and / or circle the places you cruised on your last
two boating trips. Use a dashed line to represent one trip and a solid line for the other,

Please indicate by the letter S the starting point of each of the two trips.
Please indicate by the letter E the ending point of each of the two trips. The end may be the
same location as the start of the trip.
Please place an X at your favorite area s! along the route s! you traveled.

1.
2.

Examples of Travel Routes
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On the enclosed map  Map A! of the Charlotte Harbor, Pine Island Sound, Matlacha areas, carefully
plot the course, from start to finish, of your last two boating trips  if you made the same trip twice, just
plot it once!. In answering this question please follow our guidelines as carefully as possible. If you
were sailing, tacking, or cruising around in some areas, and no longer remember the exact course,
draw a straight line for those portions of your trip. If your last two trips included cruising around or
fishing in specific local areas, please circle those, as well. Also, if any portion of your last two trips
continued beyond the boundary of the map, please plot your course to the boundary and indicate
your fina! destination on the edge of the map.



Q1, What factors are important to you in selectin our travel route? From the following list
please circle the number corresponding to each option that you consider to be important in
your decision to select a travel route.

1. Proximity to my favorite boating area s!
2. Reduce travel time to get to my favorite boating area s!
3. Scenic beauty
4. Avoid shallow water
5. Challenging navigation
6. Calm waters
7. Absence of other boaters
8. Presence of other boaters
9. Avoid manatee zones

10. Avoid speed zones
11. Access to supplies or marina
12. None are particularly important, I just cruise around.
13. Other  PLEASE SPECIFY!

Q2. Now, from the circled reasons in Question 1, list the first and second most important reasons
for selecting a travel route,  Please place the number of the reasons selected in Question 1
in the blank!.

Most important reason
Second most important reason

1.
2.

Part 2. Your Favorite Boatin Areas Ma B

Q3. Please list your two favorite boating areas from the areas identified on NIap B.
Favorite boating area
Second favorite boating area

Q4. What factors are important to you in selectin a favorite boatin destination or cruisin area?
From the following list circle the number corresponding to each option that you consider to
be important in your decision to select a favorite boating area.
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2.

3,
4.

5.
6.

7.

8.

9 10.
11.

12.

I 3.

14.

Calm waters
Protected waters
Observing wildlife
Scenic beauty
Tranquility
Absence of other boaters
Presence of other boaters
Fishing opportunities
Swimming and or shelling opportunities
Natural or undeveloped shoreline
Access to shore entertainment and restaurants
Access to supplies or marina
I don't have any favorite destinations. I just cruise around.
Other PLEASE SPECIFY



Now, from the circled reasons in Question 4, list the first, and second most important
reasons for selecting a travel route.  Please place the number of the reasons selected in
Question 4, in the blank!.

Q5.

Most important reason
Second most important reason

Part 3. Boatin Ex eriences in Your Favorite Areas

For each boat type listed, please circle the numbers for Part A and Part 8 that best
describes your boating contact experiences over the past year.

Part A:

In your favorite boating areas, how
often, on average, were you within
talking distance �0 yards! of a:

Part B. How did this affect your
enjoyment?

Q6.

Part A:

ln your favorite boating areas, how
often, on average, did you observe
discourteous boating behavior by a:

Part B:

How did this affect your
enjoyment?

Q8. Part A:

In your favorite boating areas how
often, on average, did you observe
unsafe or reckless boating operation by a:

Part 8:

How did this affect your
enjoyment?

46

Power-boat moving
Sail-boat moving
Anchored boat
Jet ski
Drift-fishing boat

Power-boat moving
Sail-boat moving
Anchored boat
Jet ski
Drift-fishing boat

Power-boat moving
Sail-boat moving
Anchored boat
Jet ski

Drift-fishing boat

Never

1 1

1 1 1

Never
1

1

Never

1
1
1
1

Occasionally

2 2 2 2 2

Occasionally

2 2 2 2 2

Occasionally

2 2 2 2 2

Often

3 3 3 3 3

Often

3 3 3 3 3

Often

3 3 3 3 3

Did Not
Add Matter

2
1 2
1 2

2
1 2-

Did Not
Add Matter

1 2
1 2
1 2
1 2

2

Did Not
Add Matter

1 2
1 2
1 2

2
1 2

Detract

3 3 3 3 3

Detract

3 3 3
3 3

Detract
3

3 3 3 3



Part 4, Boat Traffic Con estion

Based on your boating experiences over the past year, please rate  circle! your level of
agreement or disagreement with each of the following statements.

Q9. In the past year I have avoided my favorite areas because there were too many boats there.

Undec ded DisagreeAgree

Q10. In the past year I have left my favorite areas because there were too many boats there.

Undecided DisagreeAgree

Q11. In the past year I have tolerated too many boats in my favorite areas.

Undecided DisagreeAgree

Most congested area
Second most congested area2.

Q13. What time of day have you experienced the greatest boat congestion?
your choice! Morning Afternoon Evenings

 Please circle

Q14. What day s! of the week have you experienced the greatest boat congestion?  Circle all
days thatapply! Mon Tues Wed Thurs Fri Sat Sun

Q 15. What month s! have you experienced the greatest boat congestion.
 Circleallthatapply! Jan Feb Mar AprMay Jun July Aug Sep Oct Nov Dec

Q16. How far  in feet!, on average, do you like to remain from other boaters engaged in the
following activities:

PLEASE RETURN THE QUESTIONNAIRE AND MAP IN
THE ENCLOSED POSTAGE-PAID ENVELOPE

THANK YOU AGAIN FOR YOUR COOPERATION
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Qt2. Which areas, if any,  identified on Map B! have you experienced the greatest amount of boat
congestion? Congestion refers to the presence of more boats than you prefer. lf none
are congested, skip to question 16.



Reminder Post Card

Dear Boat or Personal Watercraft owner: June 12, 2000

Several weeks ago Florida Sea Grant mailed you a questionnaire that asks
about your recreational boating experiences in coastal southwest Florida.
The questionnaire supplements the information you provided during the
telephone interview. We are writing because we have not received your
completed questionnaire. We place great importance on your input. In order
for the study sample to be truly representative of all boaters and PWC owners
in Charlotte and Lee counties, it is essential that each person who agreed to
participate promptly return the questionnaire. Please call �52! 392-6233
if you misplaced your questionnaire or have not received one. We will promptly
send another.

Thank you far agreeing to participate in this study.
Sincerely,

Charles Sidman, Ph,o,
Project Scientist
Florida Sea Grant
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