
BEDS, BOATS, AND BUOYS: 
A STUDY IN PROTECTING SEAGRASS 

BEDS FROM MOTORBOAT 
PROPELLER DAMAGE 

Ruth Folit 
Julie Morris 

Environmental Studies Program Publication # 39 
New College of University of South Florida 

with the support of the New College Foundation, Inc. 
Sarasota, Florida 

June, 1992 

Prepared as an Early Action Demonstration Project 
for the Sarasota Bay Project 
National Estuary Program , 

1660 Thompson Parkway 
Sarasota, Florida 34236 



TABLE OF CONTENTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  List of figures I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  List of appendices 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Statement of the problern Pa 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Goals and design of the study p. 2 

Project setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p . 3 .  
The natural environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P . 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Seagrasses P . 5  
Motorboat and 'other watercraft trends . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P .5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Methods p . 9  
Markingbeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P.9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boater education p.17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Monitoring effectiveness p.26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mapping propeller cuts p.26 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boater observation studies p.29 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Results p.31 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mxkers p.31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Education p.31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mapping propeller cuts p.32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boater observation studies p.37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Discussion p.39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Education p.39 
. . . . . . . . . . . . . . . . .  Synthesis of mapping and boater observation studies p.39 

. . . . . . . . . . . . . . . . . . . . .  Overall effectiveness of seagrass signage project p.40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Recommendations p.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Markers p.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Monitoring p.42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Education p.44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  References p.45 



Beds, Boats, and Buoys, Final Report, p. i. 

LIST OF FIGURES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Sarasota Bay study area. p. 4 
2. Summary of historical data collected on seagrass acreage in Sarasota Bay . . . . . . .  p. 6 

. . . . . . . . . . . . . . . . . . . . . .  3. Boat registration in Sarasota and Manatee Counties P. 7 . . . . . . . . . . . . . . . . . . .  4. Characteristics of three grass beds selected for marking p.10 
5. Sister Keys seagrass beds: buoy locations, marked channels, and water depths . . p. 11 
6. City Island seagrass beds: buoy locations, marked channels, and water depths . . p. 13 
7. Big Pass seagrass bed: buoy locations, marked channels, and water depths . . . . .  p. 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. Buoy and anchoring system. p. 18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Buoy messages p. 19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Boaters caught in grass beds. p. 21 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11. Boater escape behavior p. 22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12. Conditions for getting caught p.24 
13. "Seagrass protectors" getting caught in grass beds . . . . . . . . . . . . . . . . . . . . .  p.25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14. Boat ramp sign p.27 
15. Dates of buoy installation and aerial photography . . . . . . . . . . . . . . . . . . . . . .  p.30 
16. Summary of propeller cut mapping data results for Big Pass and Sister Keys 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  grass beds .p.33 
. . . . . .  17. Summary of propeller cut mapping data results for City Island grass bed p.34 

18. Extrapolated impacts boats and buoys have on two seagrass beds over the course 
o f a y e  ar...,,............................................ p.41 

. . . . . . . . . . . . . . . . . . . . . .  19. Recornmended channel marking near grass beds. p.43 



Beds. Boats. and Buoys. Final Report. p.ii 

LIST OF APPENDICES 

. . 1 Boater interview report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p A-1 
. 2 . Brochure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p A-32 

. . 3 Boat decal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p A-33 
. 4 . Boater observation data sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p A-34 
. 5 . Groups to which slide shows were presented . . . . . . . . . . . . . . . . . . . . . . .  p A-36 
. 6 . Marinas which received boat decals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p A-37 

7 . Mapping procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p . A-38 
8 . Boater observation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p . A-40 

A . Big Pass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p . A-40 
B . City Island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p . A-46 



Beds, Boats, and Buoys, Final Report, page iii 

ACKNOWLEDGMENTS 

We would like to thank the following organizations which have helped and suppoi-ted this 
project: 
The Enviroiminental Studies Program, New College 
New College Foundation, Inc. 
Sarasota Bay Project, National Estuary Program 

Jono Miller, coordinator of the Environmental Studies Program, adeptly designed the 
graphics for this project. 

We gratefully appreciate the generous donation of time, knowledge, and equipment of five 
New College faculty, Professors Charlene Levy, Alfred Beulig, Natalie Rosel, Sandra 
Gilchrist, and John Morrill. 

Brian Israel and Victor Engel, two New College students, were responsible for much of the 
data analysis and synthesis of the boater interviews and boater observation studies, 
respectively. Their dedication and diligent work are most appreciated. 

We deeply appreciate those special people who generously donated time, financial 
resources, and logistical support throughout the project: Marc Weinberg, Rusty Chinnis, 
David and Anna Miller of Cannons Marina, Susan Holdemman, Dr. Harold Kulman and 
family, members of Flotillas 81 and 84 of the Coast Guard Auxiliay, Belinda Perry, 
Steven Sauers, Captain Jonny Walker, Captain Scott Moore, Dr. Ernie Estevez, Dr. Randy 
Edwards, Dr. Jim Culter, John Stevely, Jennifer Leff, David Heuberger, Bob Corletta, 
Tanya Hunt, Steven Barbeaux, Annalynn Artis, Laura Rosenbluth, Emily Strakosclm, 
Manatee and Sarasota Tax Collectors offices, Sarasota County Depa-tment of Natural 
Resousces, and Mote Marine Laboratory. 

We thank David Tomasko, Heidi Smith, Frank Sargent, Matthew Burgmann, Jim Russell, 
Mac McCat-thy, and Collette Eddy for their technical support. 

\ 



Beds, Boats and Buoys, Final Report, page 1 

STATEMENT OF THE PROBLEM 

During the last approximately forty years the seagrass bed acreage in Sarasota Bay has 
shrunk an estimated 25% to 30% (Lewis and Sauers,1987). Motorboat propeller cuts are 
one of several factors responsible for this decline. Motorboat propellers have caved 
thousands of sandy, cu~vilinear trenches in productive seagrass beds. Accrued over the 
years, each scar takes several years to regenerate. 

The focus of the Seagrass Signage Dei~~onstration Project is the darnage to seagrasses 
caused by motorboats and other watercraft and the development of mechanisms to minimize 
such destruction. 
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GOALS AND DESIGN OF THE STUDY 
GOALS 

The purpose of the project is to design, and on a small scale, implement a program to 
protect selected seagsass beds in Sarasota Bay from motorboat propeller damage. 
Fu'the~more, tlle study requires the evaluation of the project to determine if the program 
effectively protects the seagrass beds. 

Many cormnunities have tried marking grass beds and/or adjacent channels to reduce 
propeller damage to seagrass meadows. Regulators, in some instances, are requiring 
maskers as a permit condition. However, we are not aware of any study which evaluates 
the effectiveness of the markers. Before more markers are used it would be wise to 
detei~nine if tlley are effective. 

DESIGN 

Three seagrass meadows in Sasasota Bay were marked with buoys, delineating the edges 
of and/or the channels adjacent to the grass beds. 

Concurrent with the placement of the markers, mate~ials designed to educate boaters were 
disseminated throughout the bay community. Brochures, signs at public boat ramps, and 
boat console decals were produced and disbussed. A fifteen minute slide show was 
presented to boater gsoups. Newspaper and newsletter articles and news spots on television 
informed the public about the seagsass signage study as well as the value of seagrasses and 
the boaters' role in grass bed damage. 

Effectiveness of the program was evaluated from two different perspectives: one measured 
direct damage to the tl~ree grass beds by mapping the propeller-cut trails; the other focused 
on potential damage by examining boaters' behavior patterns. 

Aerial photographs of the grass flats were taken to record the number and location of prop 
cut trails eleven months before, two weeks before, and five months after the buoys were 
placed. By compsuing the number of prop cuts both before and after marker installation it 
was possible to measure whether maskers affected the amount of boat propeller damage to 
the grass beds. 

Boater observation studies of two seagrass meadows recorded boater behavior before and 
after buoy placement. It provided data concerning boat entry to the grass bed, speed and 
course change near the markers, grass flat exit procedures, as well as general information 
about boat size, boater activities, and boat type ( motor, sail, personal watercraft, etc.). 

Each evaluation method had its strengths and weaknesses. In using two distinct 
methodologies, the hope was to overcome the limitations inherent in each method of 
evaluation. 
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PROJECT SETTING 

THE NATURAL ENVIRONMENT 

Sarasota Bay is a small, shallow, subtropical embayment in southwest Florida, lying 
approximately at latitude 27O 30' and 820 43' longitude. The Sarasota Bay study area 
bridges Sarasota and Manatee Counties and includes Sasasota Bay as well as (from nol-th to 
south) Anna Maria Sound, Palma Sola Bay, Robel-ts Bay, Little Sarasota Bay, and 
Blackburn Bay. (Figure 1). 

Oriented along a no~-thwest to southeast axis, the overall length of the study area measures 
about 56 miles. The width varies from 300 feet to 4.5 miles. The bay, quite shallow in 
most parts, averages five feet in depth. 

The average tidal range is 2.1 feet. Exchange of bay and Gulf of Mexico water occurs 
through four inlets: Longboat Pass, New Pass, Big Pass, and Venice Inlet. At the north, 
Anna Maria Sound connects Sarasota Bay to Tampa Bay. Flushing rates for the bay are 
between two and 15 days. 

Freshwater enters the bay through several small tribumies (from north to south): Palma 
Sola Creek, Bowlees Creek, Whitaker Bayou, Hudson Bayou, Phillippi Creek, Clower 
Creek, Catfish Creek, North Creek and South Creek. A significant amount of freshwater 
also enters via stomwater ditches and culverts. Freshwater from the Manatee River also 
influences the northern bay. 

Overall water quality is rated "good to fais" by the Department of Environmental 
Regulation. However, in most canals and bay nibutaries water quality declines to ratings 
of "fair to poor." 

The U ~ l a n d ~  

The eastern shore vegetation was once composed of pine flatwoods and an oak-cabbage 
palm coastal hammock. The area is now primarily residential ranging from towers to town 
houses and single family 11omes with a mixture of native plants and home-landscape 
horticultural varieties of grasses, tsees, shlubs, etc. The western shore is composed of a 
series of basxier islands-- Anna Maria Island, Longboat Key, human-created Lido Key, 
Siesta Key, and Casey Key. Originally a mangrove forest cloaked the bay side, and salt 
barrens and coastal hammocks covered the uplands. 

The shoreline, once fringed with mangroves and wetlands, is now dominated by hard 
structures such as seawalls and rip-rap. Olily 22% of the bay's shoreline is in its natural 
state (Roat and Alderson, 1990). 

During the last thirty years the population in Florida has increased about 2.6 fold. It 
continues to p o w  in the Sarasota and Manatee County area at the estimated rate of 32 
people per day. (Roat and Alderson,l990) 
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Figure 1.  Sarasota Bay study area 
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SEAGRASSES 

It has been reported that five species of seagrasses occur in the Sarasota Bay area. Turtle 
grass, TItalassia testrcdi~~imz, and Cuban shoal grass, Halodule ~lrightii are most common. 
Manatee grass, Sy~,itlgodircmfiliforn~e, and widgeon grass, Ricppia muritima are common 
in restricted habitats throughout Sarasota Bay. Halophila engeln~urltzii has been observed 
only on rare occasions (Sauers, 1980). 

It has been repeatedly documented that seagrass acreage in Sarasota Bay is declining. The 
percent change of seagrass va.sies depending on the area and time span of study. However, 
all agree that the trend is toward significant reduction of seagrass acreage. See figure 2 
which summaizes the dab  collected for various areas of Sarasota Bay. 

The reasons for the seagrass decline involve both water quality degradation as well as 
mechanical removal and burial. Diminished water clarity lowers light transmission, a 
critical factor in seagrass health. Su~face runoff and hardened shorelines significantly 
increase turbidity levels. 

Massive acreage of seagasses was lost during large scale dredge and fill operations. The 
creation of Lido and Bird Keys as well as the dredging and spoiling for the Intsacoastal 
Waterway were responsible for the loss of substantial seagass acreage. 

Cuts from motorboat propellers are also responsible for the mechanical removal of 
seagsass acreage. The acreage lost by a single motorboat propeller cut is seemingly 
inconsequential. A typical trench is about 18-24 inches wide and perhaps 100 feet long. 
Neve~~heless, however minor one prop cut appeass, the cumulative impacts must be 
considered. Often multiple prop cuts crisscross a grass bed edge, effectively moving the 
edge back several feet. 

The issue of how prop cuts affect the integrity of a seagrass meadow has not yet been fully 
addressed. Several researchers question the ability of a grass bed with a propeller-torn 
rl~izome system to weather a hunicane or other high energy storm, compared to a gsass bed 
with an intact rhizome system. A prop-cut bed may be unable to withstand the turbulence 
of a major stolm, while a grass flat without cuts might weather a storm with little damage. 
Prop cuts may make a grass bed vulnerable to other types of damage as well. 

MOTORBOAT AND OTHER WATERCRAFT TRENDS 

The number and diversity of activities on the water have skyrocketed during the previous 
fifty years, paralleling the growing population and new water recreation technology. Boat 
registration has steadily increased state-wide, as well as in Sarasota and Manatee Counties. 
During the 26 years between 1965 and 1991, the number of boats registered in Florida has 
more than quadrupled, from 169,633 to 716,210. (See figure 3.) 

Not only are the absolute numbers of boats increasing, but there is a growing trend in the 
popularity of recreational boating. In 1964 there were 2.1 boat registrations per one 
hundred Florida residents; in 1985,4.9 registrations per 100 residents. Currently, in 
Sarasota County, there are 5.6 boats for evely 100 residents. 

Additionally, water recreation has expanded in post-war years beyond traditional motor and 
sail craft to include water skiing, jetskiing, board sailing, and boats specifically designed .. 

for shallow waters. Since some of these craft don't require registration, it is difficult to 



Figure 2. Summary of historical data collected on seagrass acreage in Sarasota Bay o w 
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HISTORICAL CURRENT PERCENT AREA REFERENCE c 
W 

CHANGE STUDIED* 
0 

acres(hectares) Year acres (hec tares) Year TI 
7 

? 
7l 

McNulty, Lindall, Sykes (1972) 
(3,080) .. 

1948 1,460 (591) 1974 -25 SSB, RB Evans, Brungardt (1 97 8) w P, 

portion of SB Sauers (198 1) 

262 (106) 1957 4,4493 (1,8 18) 1982 -24 NSB NUS Corp. (1986) 

5,902 1957 7,565 (3,062) 1986 -25 SB Lewis, Sauers (1988) 
(2,389) 

1948 4,039 (1,635) 1987 -35 SC Duke, Kruczynski (1992) 
10,000 
(4,047 

* SB= Sarasota Bay 
LSB= Little Sarasota Bay 
SSB= southern portion of Sarasota Bay 
RB= Robert's Bay 
NSB= northern portion of Sarasota Bay 
SC = bays in Smsota County 
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track their possible impact. Some of these watercraft, most notably jetskis and other 
personal watercraft, are believed to damage seagrasses by increasing turbidity and blowing 
away sediments. No research has been done to quantify the type and extent of damage by 
various thrillcraft. 

Nine marinas rent, in total, about 116 boats in the Sarasota Bay NEP study area. Boat 
renters, as a group, may be unfamiliar with the bay, and therefore, more likely to chum 
through seagrass beds. 



I 
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METHODS 

I 

i MARKING BEDS 

I Bed selection nroces  
I 

The process of selecting seagrass beds began with discussions with eight people who ase 

I 
vely familiar with Sasasota Bay. They included two county staff members, two bay charter 

I boat captains, a biology professor, two senior biologists at a marine laboratory, and a Sea 
Grant agent. Each were questioned about which seagrass flats were prone to ongoing prop 
cuts. Thirty-three vulnerable beds were identified. 

I 

1 Initially five beds were to be selected for marking. However, budget constraints reduced 
the number to three. 

I The beds were selected upon the basis of six criteria: 
1. Permissibility. The edge of the bed to be marked had to be greater than 100 

feet from a federally maintained channel, according to Coast Guard regulations. 
1 

2. Variability. The grass beds had to represent a variety of locations (near 
masked and unmarked channels, or neas a public boat ramp), and a vasiety of boater uses 
(a destination in itself or adjacent to a thoroughfare). 

3. Accessibility. Boater observation studies took place at two grass meadows. 
It was important that observers could easily reach the two seagrass bed locations and that 
buoys could be installed. 

4. Readability. The grasses had to be dense enough so that propeller cuts could 
be visible in aerial photograpl~s. Beds where Tlzulussia predominated were desisable 
because this species creates a more stable community and rhizome regeneration is slow. 
Continuity of the bed from year to year would be maximized. 

5. Measurability. There had to be sufficient boat tsaffic neas the bed to be able to 
measure and compare the differences of numbers of prop cuts before and after the buoys 
would be installed. 

6. Visibility. As this was a demonstsation project it was important to chose beds 
that were visible to lasge numbers of the boating public throughout the bay study asea. 

Three grass beds were selected to be marked: 1) near Sister Keys in Manatee County, 
2) City Island in Sarasota County, and 3) near Big Pass in Sarasota County. (See figure 4.) 

1. Sister Keys 

Sister Keys are four spoil islands in northern Sarasota Bay surrounded by a large grass 
bed. (See figure 5.) The Intracoastal Waterway bisects the bed parallel to the westernmost 
edges of Sister Keys. The northern and eastern edge of the @ass flat is a broadly sweeping 
curve along a northwest-southeast axis for approximately 2.6 miles. Along the 
nolzhernrnost 0.4 mile there is a 90 foot wide, shallow (5 feet) channel. Bounding the 
north side of the channel is a small (-18 acre) triangular grass meadow. Continuing south, 
the channel widens into slightly deeper (6-8 feet) open water. The edge of the grass bed 
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Figure 4. Characteristics of three seagrass beds selected for marking. 

f 3 Date Amount 
Area Number buoys of boat Water activities 

Location (acres) of buoys installed traffic or near grass bed 

Sister Keys 840 20 12-10-91 low recreational and commercial fishing 

City Island 189 10 06-09-90 medium recreational and commercial fishing, 
water skiing, boat launching from 
nearby public ramp 

Big Pass 6 8 7 12-11-91 high many boats passing on three 
adjacent channels, occasional 
recreational and commercial fishing 

L J 

Long 

Gulf of 
Mexico 
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Figure 5. Sister Keys seagrass bed: buoy locations, marked channels, and water deptlls 

. . . . . . . . . . . . . . . .  
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. . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . .  
. . . . . . . . . . .  

. . . . . . . .  . . . . . . .  

. . . . . . .  
. . . . . . .  . Seagrass informational buoy : : : : : : 
. . . . . .  Channel marker buoys 

A 

. . . . . . . . . . . .  
Existing channel markers 

. . . . . . . . .  . . . . . . . . .  
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also becomes more irregular, with large, bare, sandy patches interspersed with finger-like 
spits of grass poking out toward the deeper water. The southern boundary of the grass flat 
is the least well-defined. Extensive stretches of open water are interspersed with small 
grass bed islands. Water depth throughout the grass flat range from 112 to 2 feet at mean 
low water, with sporadic deeper holes. The edges are submerged by approximately 3 to 5 
feet of water at mlw. 

The grass meadow encompasses approximately 840 acres (Holderman and Freeman,l991). 
The dominant grass is Thalassia, with Syrirzgodiunz and Halodule also present. 

Although the site is not far from Longboat Pass, it is not a major thoroughfare for boaters. 
Most boaters travel north and south on the Intracoastal Waterway to the west of Sister 
Keys. The grass flats are used extensively by commercial as well as recreational 
fishelman. The nearest public boat ramp is about 1.3 miles away at Manatee County 
Coquina Bayside Park. The nearest houses and docks are not very close--about .4 mile 
away. Cannons Marina, on Longboat Key, is due west of the Sister Keys and maintains 
25 rental motorboats. 

Twenty buoys were installed-- fourteen informational seagrass buoys, three can channel 
marker buoys, and three nun channel marker buoys. The six channel markers and four 
infoilnation buoys were located at the northern edge, marking the five-foot deep channel 
between grass beds. The remaining ten infoimational buoys stretched southeastward 
following the curve of the grass flat edge, for almost 1 of its 2.6 miles. The buoys were 
about 300-350 feet apart. The buoys float in water depths ranging from about 2 to 10 feet. 

2. City Island 

Tucked into a cove bounded by City Island on the north, Coon Key on the south, and Lido 
Key on the west, is an approximately 189 acre kidney-shaped gsass bed. (See figure 6.) 
The eastern edge is bounded by a naturally deep (9-14 feet) and curved channel. The other 
adjacent channels have been created by dredging, in some cases to 15 feet deep. The spoil 
material from these channels created St. Armands Key, City Island, and Coon Keys. 
These areas were mangrove islands, grass flats, and open water prior to 1923 when John 
Ringling created a bill~ier island and an upscale residential area. 

The predominant grass is Thalussiu, with areas of Halodrtle and Syringodirtn~. During the 
course of the study, large bare areas in the northwestern and central portion of the bed were 
found to be enlarging. Thalassia rhizomes are present in these bare areas, but no blades are 
growing. There is no apparent explanation for the loss of such a large portion of the grass 
bed. Water depths throughout the bed range from about 112 foot to three feet of water at 
low tide. There are a string of deeper holes in the western area of the bed. 

A highly developed shoreline wraps around three sides of the channels adjacent to the 
seagrass meadow. Sarasota City-owned Ken Thompson Park, on the northern shoreline, 
includes a native-plant-landscaped Sarasota Bay Walk, and a popular public boat ramp 
located just to the northeast of the grass bed. Leasees of the city property along the 
southern shore include (from east to west), the Sailing Squadron, the Pelican Man's 
Sanctuary where injured birds are cared for, the Sarasota Outboard Club, the Ski-A-Rees 
water skiing program, Mote Marine Laboratory with docks for its research vessels, and the 
Sarasota Bay National Estuary Program offices. 

The northwestern shoreline consists of a dozen or more large residential homes, mostly 
seawalled and with private docks. The westeln shoreline is a busy two-laned causeway 
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Figure 6. City Island seagrass bed: buoy locations, marked channels, and water depths 
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with a vegetated shoreline consisting primarily of black mangrove, Australian pine and 
Brazilian pepper. Prior to dredging channels, the grass bed fringing this shore probably 
once was connected to the grass bed under study. St. Armand's convex shore along the 
southwestern perimeter has numerous docks and is entirely seawalled. The rectangular, 
seawalled Coon Key creating the soutl~ern shore has several four story condominium 
buildings and more than 20 boat slips. The western portion of the Ringling Causeway, 
which links Lido Key with the mainland,'bisects Coon Key. 

This cove is a destination for fisherman (both commercial and recreational), water skiiers, 
and general pleasure boaters. Jet skiers and board sailors launch their craft at Causeway 
'Park on Bird Key, east of the grass bed. Jet skiers, more often than board sailers, enter 
the grass bed. 

Boat traffic in this area is moderate. In general, boaters use the area as: 1) a recreational 
destination, 2) as a thoroughfare to leave or return to their residential docks, 3) as a north- 
south thorougl~fare from the public boat ramp on City Island to under the small fixed 
Ringling Causeway bridge between Coon Key and Bird Key, or 4) as a water ski practice 
and demonstration area. 

Ten buoys were installed--six infolmational seagrass buoys, two can channel marker 
buoys, and two nun channel marker buoys. The six informational seagrass buoys and two 
can channel markers followed the curve of the eastell1 edge of the grassbed. The remaining 
two nun channel markers were located on the other side of the channel, adjacent to another 
seagrass bed. The buoys were about 500-550 feet apart. The buoys float in water depths 
ranging from about 3 to 10 feet mlw. 

3. Big Pass 

Dixectly north of Siesta Key is a flood tidal shoal created by tidally transported sediineilts 
through Big Pass. (See figure 7.) Thalussiu and Hulodule have taken root on much of this 
shoaled area. 

The shape of the grass bed is a distorted "V".. The vertex is pointing west, and the two legs 
head eastward, and then northward. North of the grass flat is a deep, marked channel, 
which is the main route connecting the Intracoastal Waterway (ICW) to the Gulf of Mexico 
through Big Pass. The ICW passes several hundred feet to the east of the bed. 

The approximately 68 acre bed is quite shallow at the western edge and at times sustains 
low breaking waves. Grasses are unable to survive such high energy and bare shoal areas 
shift along the western point. Gradually, as wave and current energy dissipates, grasses 
thrive. Water depths increase to five feet dong the eastern tips. The grass flat also 
becomes more patchy along the deeper eastem edges. 

Along the southern edge is a channel, generally 4-6 feet deep, but with both grassy and 
bare shoal areas. This approximately .75 mile long unmarked channel is a very popular 
shortcut between Big Pass and the ICW at the Siesta Drive bridge. On weekends, forty or 
more boats per hour may pass through this area. 

Twenty-three seawalled residential properties are directly adjacent to this unmarked 
channel. The greater majority of houses have docks with fairly large boats moored to 
them. Two canals, each lined with seawalled residential properties with docks and large 
boats, join this unmarked channel about 300 yards from its westexn end. The eastern 
canal, Hansen Bayou, is a shortcut into Roberts Bay well-used by local boaters. 
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1 Figure 7. Big Pass seagrass bed: buoy locations, ~iiarked channels, and water depths 
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This bed is used by recreational and commercial fishelman. However, of the three beds 
studied, this bed was the least likely to be a destination for fishing or other activities, and 
most likely to be an edge of a fluid highway. 

The closest public boat ramps-- at City Island, Centennial Park, and Selby Library-- are 
more than two miles away. A popular boat launching site, Hart's Landing, is about two 
miles away. Seven buoys were installed--four infolmational seagrass buoys and three can 
channel marker buoys--along the northel-n edge of the channel. The Siesta Key shoreline 
defined the southern channel edge. The buoys were unevenly spaced because of the short, 
linear nature of this channel. Buoys were placed closer together near the ends of the 
channel (about 250-300 feet apart) to make the channel path clear to boaters. The buoys 
float in water depths ranging from about 2 to 8 feet. . 

Pilot bed 

A pilot bed was chosen to test variables prior to marking the other two beds. The City 
Island site was chosen as the pilot bed because of its easy accessibility both for boat 
obseivation research, helium balloon photography, and buoy installation. There were a 
variety of boating activities and a moderate amount of boating traffic. Additionally, there 
was a public boat ramp nearby, which was an ideal site for a sign. 

jMa rlzer selection 

Two types of grass bed markers were considered: buoys and pilings. Costs and benefits 
were considered for both markers. The table below summarizes the advantages and 
disadva~ltages of each: 

ADVANTAGES 

BUOYS *inexpensive to install 
*can be easily removed, 
if necessary, at end of project 

*safe for boaters 

PILINGS *Iow maintenance 
*familiar to local boaters 

DISADVANTAGES 

*maintenance costs higher 
*easier to steal or vandalize 
*may harm seagrass 
*less familiar to local boaters 

*unsafe to boaters 
*permanent 
*costly to install 

Buoys were chosen because 1) boater safety was a priority and 2) problems of vandalism 
and harm to seagasses could be eliminated with a careful design for buoy anchoring. 

Manufacturer 

Several buoy companies were contacted to compare information related to cost, longevity, 
and availability to customize messages. 
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Rolyan Manufacturing Company was chosen to produce the ten buoys installed at the pilot 
bed. Rolyan was selected because of price, ability to customize the buoys, and Sarasota 
County Parks and Recreation Department's years of positive experience with theis buoys. 

Rotocast buoys, however, were chosen to mark the second set of beds. The material of the 
Rotocast buoys, linear polyethylene, was expected to outlast the Rolyan buoys' acrylo- 
nitrile-butadiene-stysene under the strenuous conditions of constant sun and salt water. 
Altl~ough Rotocast would not custoinize the buoy message, the buoy installer was able to 
stencil the message with a nalgene masker at a reasonable cost. 

A cost comparison of the two types of installed buoys is shown below: 

Cost of buoy Installation cost Total cost 
Rolyan $8 1.94 $102.95 $184.89 
Rotocast $65.7 1 $103.21 $168.92 

Anchoring system 

It was important to design an anchoring system that would be secure during stonns, resist 
vandalism, and not danlage the grass n~eadows. A system that appears to have 
accomplished all thee  is one in which a 30" screw anchor is screwed into the sandy bay 
bottom at least five feet from the edge of the grass bed. A polypropylene coated 5/16" 
cable is attached with thimble and two clips at the anchor and buoy ends. The anchoring 
system has failed only once duiing the almost two years since the first buoys were 
installed. (See figure 8.) A seapass informational buoy which was located along the 
eastell1 end of the Big Pass flood tidal shoal channel disappeared. The buoy marked the 
narrowest point of the channel, and it is possible that a very lasge boat accidentally pulled it 
out. 

Message 

The set of buoys at the pilot bed had the words, "DANGER" across the top of the buoy, 
"AVOID SEAGRASS" right above the water line, and "SHOAL" running vertically next to 
the Coast Guard hazard symbol of an orange diamond. The results of the boater inteiviews 
(see appendix 1) indicated that boaters felt that the most persuasive argument for keeping 
boats away from grass beds was environmental infoi~nation, rather than information 
relating to the safety of their craft. The second set of buoys reflected this infoimation, and 
these buoys had "AVOID SEAGRASS" and "DANGER", each imprinted across the top 
and above the water line of the buoy. (See figure 9.) 

Terns, gulls, cormorants, and other birds quickly discovered the buoys near the pilot bed 
were desirable perches between fishing forays over the grass bed. White stains began to 
obscure the message on several buoys and cleaning attempts eroded the vinyl lettering. To 
solve this problem, an inverted funnel was secured to the top of each new buoy to 
discourage birds from perching. The first set of buoys were retrofitted with the funnels. 

BOATER EDUCATION 

ater interviews 

Boater education was viewed as a pivotal component of the S e a p s s  Signage project. 
Familiarity with the audience was seen as the fisst step toward developing educational 
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Figure 8. Buoy and anchoring system 
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materials. Interviewing was selected as the most direct way to learn about boaters' actions, 
awareness, and attitudes. A full report of the interview findings is found in "Boater 
Interviews of the Seagrass Signage Demonstration Project" by Brian Israel in Appendix 1. 
Below is a summary of the methods and findings of the boater interviews. 

During March, 1990,243 boaters were interviewed by six New College students at four 
public boat ramps and at a boat show . The college students approached boaters requesting 
5-10 minutes for the interview. There was no mention of any special interest in seagrass. 
Boaters answered the questions amiably. 

The average boater who was interviewed was male, owned his boat, lived nearby, was a 
year-round resident, and enjoyed sport fishing. 

Boater actions 

Collecting data from self-reporting creates inherent distortion of "the facts." Most people 
tend to understate their errors or "wrong" behavior. However, attempts to reduce such 
distortion were made. Questions were all asked within a nonjudgmental, non-accusatory 
context. Inquiries were made about the boat, rather thati the boater. And finally, the 
structure of questions suggested an acceptance of the reality of getting caught in a grass 
bed. Rather than asking, "Do you get caught in grass beds ?", the question was "how 
often do you get caught in grass beds?." 

Almost half the boaters (41%) admitted to "getting caught" in grass beds. (See figure 10.) 
Although the term "getting caught" is pu~posefully nonjudgmental, it is also somewhat 
ambiguous. To interpret how the ambiguity would distort the data, first consider the range 
of boater actions which damage seagrass meadows. 

In the most extreme case of darnaging a grass bed, a boat cannot move after running hard 
aground into the bay bottom, and the boater, gunning the motor full throttle, attempts to 
escape. A large, deep trench is created. On the least-damaging side of the spectrum, a 
boater planes (increases speed until the boat hull sits vely high in the water) with the 
propeller a foot or more above the grass flat and perhaps creates a subtle plume of turbidity 
in its wake. Between these two extremes are gradations of damage, depending on water 
depth, size and speed of the boat, size and location of motor, and escape strategy. Some 
boaters just graze the bay bottom suiface, leaving a short intermittent, narrow, and sl~allow 
trail of plowed sand and cut seagrass blades and rhizomes. Other boaters have several 
inches of their propeller blades cutting through sediment and rhizomes for hundreds of feet, 
leaving a conti~luous two-foot-wide, three-inch deep trench carved out of the grass bed and 
a muddy, grass-strewn wake. 

The term "getting caught" probably included the more damaging range of the spectrum of 
seagrass-damaging actions. The 41% reported, therefore, probably underestimates the 
number of boaters whose boat propellers touch grass blades and roots. 

Data was collected about boater escape behavior through the question, "What do you find 
to be the most effective method for getting out of the seagrass beds?". (See figure 11 .) At 
first glance, the responses are heartening. Only 15% of the boaters have their motors on 
(the method most likely to damage the grasses) when escaping from a seagrass meadow. 
Unfortunately, that small percentage of boaters who use their motors to escape are also 
more likely to get caught in a grass bed. That is, 66% of those who use their motor when 
escaping are likely to get caught in a grass bed, compared to 41% of the total interviewed. 
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Figure 10. Boaters caught in grass bed 
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Figure 1 1. Perceived "most effective release" method 
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Boater awareness 

The question, "What conditions are most responsible for getting caught in the grass beds?" 
was asked. The responses varied (see figure 12), but could be grouped into three 
categories: 1) boaters who were unaware of the existence of the grass flat, 2) boaters who 
knew the grass bed was there, and 3) boaters who may or may not have known about the 
grass flat. Fifty-eight percent of boaters seemed to be unaware of the grass beds' 
existence; 39% knew the bed was there but thought they could avoid getting caught; and 
7% may or may not have known about the grass flat, but because of wind or fog could not 
navigate around it. 

It would seem that those boaters who ran aground because they did not know the flats were 
there would benefit by the presence of channel or grass bed markers. Conversely, it may 
be that markers would not only be ineffective for those boaters who enter seagrass 
meadows intentionally, but it may actually attract them. Thus, the two boater populations, 
the naive and the expel-ienced, may behave differently once the buoys are in place. As 
Israel states (Israel, 1990), " .. a large number of people are intentionally entering the grass 
flats .... While seagriass education for these boaters might be helpful, it is more likely that a 
different management technique should be developed for people who are actively using the 
flats." This notion will be further discussed in the discussion and recommendations 
section. 

There was no causal relation found between general familiarity or lack of familiarity with 
Sarasota Bay and the incidence of getting caught in seagrass beds. 

However, some light was shed on the nature of the act of injuring seagrasses. A question 
was asked "What do you think y o u  role as a boater should be in protecting the bay?". A 
small minority, 9%, answered that avoiding seagrass beds or staying in the channel were 
pl-ioiity responsibilities. These "seagrass protectors" also reported that they got caught in 
grass beds a greater percentage of the time (48%) than the total boater-inteiviewed 
population(41%). In other words, self-reporting "seagrass protectors" were more likely to 
get caught in seagrass meadows than the total inteiviewed population. (See figure 13.) 

This seemingly counter-intuitive information might be explained by recognizing the often 
subtle nature of prop dredging a grass flat, Sometimes, the boat slows almost 
imperceptibly and the sound of the motor changes pitch slightly when a propeller is in 
contact with a grass bed. Unless the boater is experienced, very perceptive, and aware of 
the presence of a grass bed, the entire event of prop dredging seagrass might go unnoticed. 
Experienced boaters and those concerned about seagrasses are most able to recognize when 
their propeller is slicing seapass, and alter their bellavior accordingly. 

Boater attitudes 

Boaters' attitudes were examined by asking several different questions. One question 
concerned the most effective argument for protecting a grass flat. Another questioned the 
boaters' sense of the overall condition of the bay. A third asked about the perceived most 
pressing problem. Boaters' attitudes demonstrated that education should focus on the 
environmental damage to seagrasses which boaters cause, rather than emphasize the 
damage to boats, possible inconvenience, or legal implications of prop dredging. More 
than 50% of the respondents thought that information about ecological damage would be 
effective. Surprisingly, only 11% of the people felt that threats-of punishment or fines 
would be effective in keeping boaters out of seagrass areas. 
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Figure 12. Conditions for getting caught 
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In December, 1990 a folded three-panelled brochure was printed. It is printed on recycled 
paper with a dark green ink. (See appendix 2.) Tilere are two title panels, one on each 
side, each aimed at a different audience. The side headed "Boaters Guide to Seagrass" 
was face up at boater-related events and locations (i.e. boat-ramp signs, mainas). The 
other side's title panel, "Seagrasses: Luxuriant Bay Meadows", was visible at distribution 
points which attsacted a general audience, rather than boaters specifically. 

The environmental benefits of seagrasses me descl-ibed, as well as the shrinking acreage of 
grasses and the role motorboat propellers have in theis decline. Practical information is 
given via graphics and text about how to avoid grass bed and what to do if you run into 
one. 

A fifteen-minute slide show for boaters was assembled. The presentation discussed the 
nature of seagrasses, their ecological function, and their shrinking acreage regionally as 
well as in Sasasota Bay. Motorboat propellers were pinpointed as one small but significant 
cause of seagrass decline. Boaters leanled about ways to avoid seagrass and what to do if 
they were caught in a seagsass meadow. The message was strong that boaters should be 
responsible for protecting the underwater sesource that they are fortunate enough to enjoy. 

Boat console decals 

Adhesive backed, laminated stickers were designed to be affixed to the consoles of 
motorboats. The group targeted for these decals were the naive boat renters. 

The decal described techniques to avoid gsass bed and instsuction on what to do if the boat 
is hitting bottom. (See appendix 3.) 

Figure 14 is a copy of the sign. The 36" by 48" painted, 3/4" exterior plywood board has 
vinyl lettering and graphics. A plexiglass box bolted to the post can hold more than 100 
brochures. 

The sign was designed to be gsaphic and engaging. The message uses humor in teaching 
techniques to avoid grass beds and offering instruction on proper escape procedures, if one 
does run aground. 

MONITORING EFFECTIVENESS 

Two approaches were utilized in trying to obtain a fuller understanding of the effectiveness 
of the seagass signage program. One involved mapping the actual damage to the grass 
meadows from motorboat propellers, and the other focused on boater behavior changes, 

W i n r  the propeller cuts 

The mapping process was dependent on obtaining high resolution, true vel~ical, low 
altitude aerial photogsaphs of tile three study sites for a period of time before and after the - 
buoys were installed. This task proved to bequite a challenge, as wind speed, sun angle, 

water clarity, air clarity, and tidal factors all had to be simultaneously within a narrow range 
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I Figure 14. Boat ramp sign 
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of acceptability in order to take the aeiial photographs. Budget constraints were tight, and 
added to the challenge. 

Initially, photographs available from several different agencies were examined for possible 
use for mapping the propeller cuts. Existing photographs were neither recent enough nor 
detailed enough to map the propeller cuts. 

The f i s t  effort in obtaining photographs of the prop cuts used a relatively inexpensive 
system of a radio controlled camera suspended from a helium balloon. Dr. Alfred Beulig, a 
New College biology professor, offered his equipment and expertise in the field. In 
January, 1990, five rolls of film were shot of the eastern edge of the City Island grass bed. 
The photographs were rich in detail. However, the logistics of the field work and the 
difficulty of compiling a complete mosaic of the grass bed proved too complex to make use 
of this technique. 

The next step was to commission an affordable aerial photographer. The project's budget 
did not allow the hiring of a state-of-the-art aeiial photographer. In total, three aeiial 
photographers were coinmissioi~ed each peiforrning with increasing success. 

Two sets of images of each site were taken. One at 1500 feet altitude, the other at 3500 
feet. Aerial photographers were instructed to overlap each image with the adjacent one so 
that the entire portion of a selected grass flat edge was photographed. Attempts were made 
for each photograph to contain the edge of the grass bed along with as much of the interior 
of the flats as was possible per frame. 

The first set of photographs was taken through the open door of a fixed wing airplane with 
a Haselblad camera, wide angle lens(50 mm), on VHC color high contrast film on a 2 114" 
by 2 114" format. 

The second and third set of photographs were taken through a window on the floor of a 
fixed wing plane. This allows for more control for the vertical camera angle. The second 
and third set of photographs were taken with a Pentax 657 camera, wide angle lens (75 
mm), on VHC color high contrast film on a 2 114" by 2 314" format. 

The images were enlarged (1 1" x 14" and 8" x 14") and printed on matte and "F" su~face 
Kodak paper ranging in scale from approximately 1 :800 to 1: 1440. 

A majority of the photographs were taken so as to allow mapping and comparing of prop 
cuts from one time frame to the next. However, due to sun glare, patches of turbid water, 
inteiference from boat wakes, and inadvertent omission of photographing areas of grass 
beds, some sections were not able to be mapped. 

Polygons defined the boundaries of those areas of grass beds which were mapped. (See 
' results sections for maps of polygons.) A polar compensating planimeter was used in 

calculating the acreage of each polygon. 

Three prints of the same polygon photographed during fourteen months (December 14, 
1990, November 21, 1991, and April 18, 1992) were inspected for propeller cuts which 
were not evident on the previous photograph. The path of the new propeller cuts were 
traced from the photographic prints with a black latex ink onto prepared acetate. Propeller 
cuts were counted, measured for length, and qualitatively analyzed for angle of enhy. 
Calculations compared number of new cuts1 acre/ month, average length of cuts, and total 
linear footage of propeller cuts per month in each polygon and each grass bed. (See 
appendix 7.) 
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The information for the Big Pass and Sister Keys grass beds compares information about 
propeller cuts before and after buoys were installed. The data concerning the City Island 
grass bed provides only post-buoy information. It offers insights on boat/grass bed 
interactio~ls over time after a11 asea has been masked. 

The intent was to shoot the first set of aerial photographs in the spring of 1990. After 
interviewing several aerial photogsapl~ers, a company which specialized in aerial 
photography was contrslcted to shoot the pilot grass meadow south of City Island. In an 
effort to save money, "as vel-tical as possible" was the standasd requested instead of "tsue 
ve~zical." The photographs were first taken on May 23,1990, but were unacceptable. It 
became evident that tsue vel-ticals were necessmy. No adequate set of photographs were 
taken during the spring of 1990. The dates of photography were the same as the Big Pass 
and Sister Keys. Along the westeln edge of the bed some different dates of photogsaphy 
were used for compsll.ison. (See figure 15.) 

Boater observation study 

The boater observation studies were conducted at two different @ass meadows. The fust 
site was the City Island grass bed; the second was the bed near Big Pass north of Siesta 
Key. 

Eleven New College students were wained to observe and record the behaviors of boaters at 
the City Island site. Aboard an anchored canoe, one or two observers spent three hours per 
session obseiving and recording infolmation concerning the boat, the boater, the path of 
the boat, the speed of the boat, and the boater's interaction with the markers and the grass 
flat. (See appendix 4 for blank data sheet.) Two hundred and two obselvations were 
recorded, from 5/5/90 through 6/3/90 before the buoys were installed. One hundl.ed sixty- 
five obseivations were recorded fsom 6/23/90 tlzrough 3/7/91 after the buoys were 
installed. The data were entered by tlwee people, one of whom was an obselver during the 
study, during the course of a month. Results were cross-tabulated for chi squase and 
significance using SPSS software. ' 

Three New College alumni were trained to observe and record the behavior of boaters at the 
Big Pass site. Each obseived the boats from the same point on the shore, a dock 
approximately halfway along the length of the channel. Information recorded was very 
similar to that recorded at the City Island site. (See appendix 4). One difference between 
the methodology of the two sites was that during the "before" observations, the grass flat 
edge was marked with crab-tsap-like buoys. This allowed observers to be certain where 
the edge of the grass bed was, without creating conspicuous markers for boaters. We had 
learned at the City Island site, that it was difficult to know exactly where the grass flat edge 
was, and "before" data collection on grass bed entry was, therefore, somewhat distorted. 

Two hundred ninety-five obseivations in February and March, 1991 were made before the 
buoy markers were installed. Two hundred eleven observations were made in February, 
March, and June, 1992, after the buoys were installed. Results were cross-tabulated for 
chi square and significance using SPSS software. 
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Figure 15. Dates of buoy installation and aerial photography 

1 

Grass bed location Buoy installation dates Dates of aerial photography 
F-d 

I City Island 

I 
Sister Keys 

I Big Pass 

June 9-10,1990 

December 9-10, 1991 

December 1 1,1991 

May 23,1990"; December 14, 1990; 
June 19,1991*; November 21,1991; 
April 1 8, 1992 

December 14, 1990; November 21,1991; 
April 18, 1992 

December 14,1990; November 21,1991; 
April 18, 1992 

I -" *Photographs taken on these dates were used only for City Island's polygon 5. 
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RESULTS 

MARKERS 

In total, 37 buoys were installed in Sarasota Bay. All but one of the buoys remain in place 
at the end of this study. The one missing buoy (#6) was marking the channel near the Big 
Pass grass bed. It was an informational buoy next to the most eastwasd green can buoy. 
The buoy was anchored near a sinall patch of grdss, which constricted the passage of the 
channel. Presumably boater displeasure with its placement, expressed by cutting the cable, 
or a very large boat accidently i-~lnning over it and pulling out the anchor, was responsible 
for its disappearance. 

Banlacles and other sessile marine creatures attached themselves and grew on the 
submerged portion of the buoys. The additional weight raised the water line on the buoy. 
However, the message was still visible. 

EDUCATION 

Brochures 

One thousand brochure copies were initially distsibuted thl-ough boat ramp signs, slide 
show presentations, Sarasota Bay Project programs, marine-related fairs, festivals and 
other events. The Sarasota County Department of Natural Resources gave a brochure to 
each new dock permitee. A second printing produced 2,000 copies in July, 1991; a third 
printing in Mach,  1992 created an additional 5,000. In June, 1992 another 10,000 copies 
were printed and the majority of the brochures were distributed to those who registered 
their boats in person in offices in Manatee and Sarasota Counties . 

Slide Shows 

Slide shows were presented to nine boater groups and, in total, 515 boaters were 
addressed. (See appendix 5). 

Although pre- and post-tests concelning the effectiveness of the education program were 
not administered, it is worthwhile to subjectively describe the reactions of those attending 
the slide show presentations. The groups responded positively to the 15 minute 
presentation, and often discussed seagrass and related subjects for 20 for more minutes 
thereafter. What was striking was the typical boaters' lack of knowledge about seagrasses. 
It appeared that many boaters (exclusive of fishelmen) focus on the water's surface and 
above, rather than below. Once informed that they as boaters could make a difference, 
there was an expressed sense of concern, and of responsibility for avoiding and protecting 
grass beds. Many people discussed the general quality of the bay and felt that this was 
something they could do as bay users to improve the bay. 

Nine marinas in the Sarasota Bay study area rent, in total, 116 boats. Each marina was 
contacted and all were willing to accept the decals and apply them to their boats. (See 
appendix 3.) One thousand decals were printed, and about 300 have been distributed at 
slide presentations, through marinas, and other boat-oriented distribution points. 
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Two boat ramp signs were installed. One was installed at the City Island public boat ramp. 
The other was installed at the Coquina Bayside Park public boat ramp on Anna Maria 
Island in Manatee County. It is the closest public boat ramp to the Sister Keys' seagrass 
bed. 

Lacking a technique for assessing the effectiveness of the sign, results can't be reported. 
One can speculate that the shorter scars after buoy placement at Sister Keys may be the 
result of the boat ramp sign. 

At City Island, about eight months after the sign was installed, it was tossed in the bushes 
by contractors renovating the boat ramp and the County's seagrass protection sign (which 
seemed less effective than the original) was erected. The original sign has recently been 
reinstalled after months of bureaucratic wrangling. 

MAPPING PROPELLER CUTS 

Figure 15 details the dates of the photographs used for mapping comparison as well as the 
dates of buoy installation. 

Figure 16 summarizes the results of the mapping data analysis for sections of the Big Pass 
flood tidal shoal and the Sister Keys grass beds. The data focuses on 13.67 acres of the 
Big Pass grass bed and 42.69 acres of the Sister Keys bed. 

The grass beds were mapped by dividing each bed into polygons, based upon which areas 
of photographs had readable prop cuts. (See appendix 7.) Photographs of Big Pass 
permitted mapping of two polygons. Polygon 1 (4.90 acres) is near the eastern tip of the 
grass flats; polygon 2 (8.77 acres) is at the western coiner. The two polygons are very 
different in relation to the buoyed channel. Polygon 2 is adjacent to the buoyed channel. 
However, polygon 1 is closer to the Intracoastal Waterway. This difference must be 
considered in interpreting the results of the mapping. 

F i p  17 summarizes the results of the mapping data analysis for sections of the City 
Island grass bed. The data is for 53.87 acres. The area was divided into five polygons, 
three on the marked, easteln edge and two on the unmarked, western edge. 

Before examining the mapping data, four differences between the pre- and post-buoys time 
periods should be considered. The pre-buoy mapping period spans 11 months from 
December to November; the post-buoy period spans five, from November to April. 

A Florida Depattment of Natural Resources boating sulvey in Manatee County done in 
1988-89 found that there was no statistical difference in the numbers of boats in upper 
Sarasota Bay from season to season (pers. communication, Weigle). However, variability 
in boat traffic between weekends and weekdays indicates a difference in the boating 
population from season to season (pers.communication, Weigle). Seasonal residents and 
tourists boat in winter and early spring. So, numbers of boaters thoughout the year were 
similar, but probably the less familiar and experienced boaters were plying the bay waters 
during the post-buoy period. This would tend to under-report the usefulness of the buoys. 



FIGURE 16. Summary of mapping data results for Big Pass and Sister Keys p s s  beds 

NUMBER OF NUh-BER OF AVERAGE LIIVEAR PROP GRAZING, OR 
AREA NEW PROP NEW CUTS1 LENGTH OF CUT NEARLY 

LOCATION (ACRES) CUTS MONTWACRE CUTS (ft) FOOTAGE1 PARALLEL, 
MONTH ENTRY 

BEFORE* AFTER* BEFORE AFlXR BEFORE A F E R  BEFORE AFTER BEFORE AFTER 
(% change) (% change) (8 change) (% change) 

BIG PASS 

POLYGON 1 

POLYGON 2 

BIG PASS 
Total of polygons 

SISTER KEYS 
Total of polygons 

* "BEFORE" throu,ahout this table means the 11 months (Decemher.1990-November. 1991) before the buoys were installed 
* "AFERw throughout this table means the 5 months (No\*ember, 1991-April. 1993) after the buoys were installed. 

I 



FIGURE 17. Summary of propeller cut mapping data results for City Island grass bed 

C 

NUMBER OF NEW AVERAGE LENGTH LINEAR PROP CUT o 
CUTS / ACRE/ OF CUTS IFEET) FOOTAGEiMONTH 'is; 

LOCATION AREA MONTH 2 
i 

(ACRES) E 
17 months* 22 months* 17 months 22 months 17 months 22 months ja 

BUOYED AREA 

NON-BUOYED 
AREA** 

* Throughout this table "17 months" and "22 months" refer to the number of months after the buoys were installed. The 17 month 
period is from June, 1990 to November, 1991 and the 22 months refers to the next five months from November, 1991 to April, 1992. 

**Mapping for one polygon in this section was done from photographs which were shot on dates different than the other polygons. 
Photography dates for Polygon 5, along the non-buoyed western edge, were May 23, 1990, December 14, 1990, and June 19, 1991. 
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I 
I Secondly, the tides during the eleven month pre-buoy period are fairly evenly distributed 

between low moining tides and low evening tides. But during the post-buoy period, low 

i morning tides predominated. Low tide conditions probably increase the chances of 
propeller cutting, and again, this factor would underestimate the effectiveness of the buoys. 

i Thirdly, the second set of photographs, taken on November 21, 1991, were the least 
I revealing of known propeller cuts. Some prop cuts visible in the first and thisd sets of 

photog.l.aphs were obscured in the second set, most likely by drift algae. Therefore, if 
skewed in one direction, the amount of pre-buoy cuts were under-reported and post-buoy 

i cuts over-repoi-ted. This factor, too, would underestimate the effectiveness of the seagsass 
buoys. 

I Finally, fish ase less likely to be found on the flats in the cold winter months. Therefore, 
anglers are less likely to fish the flats during the cold months which was the post-buoy 
peiiod. In this case, it would overestimate the effectiveness of buoys. 

&&I internretation 

i 
A comnpasison of the propeller cut mapping data of Big Pass and Sister Keys offers 

i evidence that the buoys are indeed reducing damage to the grass flats. In both beds the 
I overall amount of propeller cuts, measured in total linear footage, has decreased. The 

reduction is a significant one-tllisd less linear footage in Sister Keys after the buoys than 
before. In Big Pass' polygon 2 (adjacent to the buoyed channel) the reduction is 45.9%. 
However, in polygon 1 of Big Pass, far from the seagrass-buoyed channel, the decrease in 
total linear propeller footage is a mere 1.4%. 

What is puzzling is the difference in how the reduction occui~ed between the two beds. 
After masking the Sister Keys flat, there were more but shorter propeller cuts than there 

1 
were before the buoys were in place. However, in the Big Pass flat, in both polygons, 
there were fewer but longer prop cuts after the buoys were installed than before. 

Possible explanations for these differences may be found by looking at the characteristics 

i of the beds--the activities in or near them, boat uaffic volume, and the boater population. 
The Big Pass grass bed is surounded by busy boating thoroughfares funnelling boaters 
from around the bay to and from the gulf. Boaters probably have a wide variety of boating 

J 
skills and differing familiarity with the uea. The channel marked with seagsass buoys is 
quite narrow (300-400 feet or less). Although the bed is used by both sport and 
commercial fisherman, the great majority of boaters are using the channel as a short cut 
between the gulf and the bay. 

The channel by Sister Keys grass bed is less a-afficked than Big Pass. However, it is a 
destination for both commercial and recreational fishermen. Those boaters very familiar 
with the area know there is a grass bed, although prior to putting in the buoys, had few 
reference points to guide them safely thsough the open water east of the grass bed. The 
novice boater not using a chart and exploring the back side of Sister Keys may be unaware 
of the grass flats' existence. 
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In sumnary, the assumptions are: 

BIG PASS 

*many boaters 
*boater population with wide 
range of experience-- 
from novice to expert 
*not necessarily locally 
knowledgeable 

SISTER KEYS 

*fewer boaters 
*boater population generally 
more experienced 

* generally boaters with local knowledge 

In Sister Keys, the increase in the number of new cuts/ a c d  month may be explained by 
the fact that more experienced boaters are being attracted to the asea, perhaps to fish. 
However, theis skilled boating practices offer less damaging ways to escape the bed. 

A credible explanation for the large decrease in the number of new prop cuts/acre/~nonth in 
polygon 2 of Big Pass grass bed, is that the buoys are helping define the channel for the 
more naive and unfamilias boaters and thus reducing enny into the bed. 

However, the reasons for the increase in the average propeller length in both polygons 1 
and 2 of the Big Pass bed is unclear. Possible explanations may include the fact that this 
bed is at an extremely busy boater intersection in an area which at first appearance is open 
water. Once in the grass bed, boaters may see the other edge of the grass bed (wl~ich at 
any point is only several hundred feet away) and decide to continue on their course to reach 
open water again. 

In both beds, nearly pasallel, or grazing cuts (subjectively interpreted as those trails left by 
boaters inadver-tently grazing near the beds' edges, while attempting to stay within the 
channel) decreased. The largest reduction of nearly pwallel entries was in Big Pass' 
polygon 2. 

It appears that the buoys function differently neas different grass beds, and in diffesent 
postions of the same grass bed. Buoys masking chailnels which ase high volume 
thoroughfares may prevent the most naive boaters from entering into adjacent grass beds. 
In less trafficked channels near grass beds which are boating destinations, the buoys seem 
to attract more expeiienced boaters. 

The data (both the number of new cuts/acse/month and the total 1inea.r prop cut footage/ 
month) for the City Island flats de~nonstratzs that over time boaters did not become more 
adept in heeding the buoys' walnings to avoid the grass bed, either in the masked or 
unmasked portions. However, the City Island grass bed was the pilot bed, and boaters 
informally reported that the configuration of the buoys was confusing. Based upon this 
grass bed, it is difficult to dsaw any definitive conclusions about how boaters respond to 
the buoys over time. 

Over time, the decrease of the average length of the prop cuts, in both marked and 
unmarked areas of the City Island bed, perhaps indicates that even though buoys ase 
attracting boaters, they are becoming more skilled in gsass bed escape procedures. This 
inay be due to boater education efforts and/or due to more experience in getting caught in 
grass flats. 



Beds, Boats and Buoys, Final Report, page 37 

Phenomena of interest 

In several sections of the grass beds, interesting features were observed. In the December, 
1990 pllotos of the westen1 edge and the November, 1991 photos of the eastem edge of the 
City Island bed, cisculas patterns about 250 feet in diameter were visible. These were 
probably the signatures of commercial fishemnlen, after their nets had been p~llled along the 
bottom of the grass bed. No trenches in  the grasses nor any other evidence of scarring 
appeared in the subsequent photographs. 

In the Big Pass bed, six or seven huge and deep depressions were observed in the grass 
bed. Many of them were sausage shaped. They all had white bare patches of shallower 
sand around one side of the hole. One of the largest, at the western tip, was approximately 
100 feet long by 20 feet wide and about five feet deep in December,l990. At that time, the 
sand around the blowout was (at its widest) 60 feet by 95 feet . Eleven months later the 
sand covered 100' x 110' feet, and five months after that, it was 120' x 85'. The sand is 
migrating with the tides and covering up increasingly larger areas of seagrass. 

One hypothesis is these large blowouts are from commercial boat towers who dislodge 
boats which are stuck in the grass bed by hydraulically blasting away a portion of the pass 
bed from underneath the grounded vessel. If this is the case, such practices are extremely 
damaging to the grass bed and should be stopped. 

An extremely large asea of the northwestern and the central portions of the City Island bed 
is almost devoid of seagrasses. Although there has been no noticeable change in the extent 
of these patchy areas during the almost two years of photography for this project, there is 
significant change between photographs taken in December, 1988 and June,1990. No 
explanation is offered for the disappewance of a11 estimated one-eighth of the grass bed. 

BOATER OBSERVATION STUDIES 

Detailed results of the boater obse~vations studies at Big Pass and City Island me included 
in Appendix 8. A sulnmary and comparison of the two studies follow. 

Severdl flaws in study design were evident upon completion of the City Island 
obse~vations, so the,research team decided to conduct a second obselvation study at Big 
Pass. The second study used fewer observers, a single on-shore observation point, a more 
compact study area, and crab trap floats to clearly define the grass bed edge during the pre- 
buoy observation period. The results of the Big Pass study are more clear-cut. The more 
ambiguous City Island results suppost the Big Pass conclusions. City Island observations 
were divided into four zones, with only zone B co~npletely muked with buoys. Zones A 
and C were partially marked and zone D was without markers. The data vasied from zone 
to zone, leading to complex results. 

At both sites the boats observed were primarily average-sized inboard and outboard 
motorboats. Jet skis composed 15% of the observations at City Island, and only 7% at Big 
Pass. Wind and human-powered craft accounted for less than 4% of the boats observed. 
On the average, the Big Pass boats were larger and carried more passengers. 

At Big Pass tile percentage of boats entering the grass bed increased significantly after 
installation of the buoys, from 0.7% before to 9.0% after (significance .0000). 
Significant post-buoy increases in boat entries were observed in zones C and D of the City 
Island grass bed, with a marginally significant (.07) increase in zone B as well. This is 
clear evidence that seagrass buoys bring more boats onto the bed. 
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At Big Pass there was a significant decrease in grazing or nearly-parallel boat entries after 
the buoys were placed (63.6% before, 33.3% after) This supports the idea that buoys do 
reduce the number of boats intending to stay in the channel but entering the grass bed 
accidentally. 

The City Island data show an increase in nearly-parallel grass bed enhies along the buoyed 
edge, but this result is questionable, due to the inability of the observers to see the grass 
bed edge prior to placement of the buoys. Obselvers at City Island considered all parallel 
boat activity prior to buoy placement to be over deep water. No parallel entries were 
reposted in the before-buoy obsel-vation period. Coi~ecting this flaw was the primary 
'eason for conducting the Big Pass obseivation study. 

The Big Pass data show a significant increase in fishing activity in or near the grass bed 
after the placement of the buoys. Before the buoys were placed, 2.7% of the observed 
boaters were fishing, compared to 5.7% of the obsel-ved boaters which were fishing after 
the buoys (significance .0087). There is also a significant increase in the number of 
recreational fishelmen actually ente~ing the grass bed after the buoys are placed. Before the 
buoys, no fishermen were obse~ved ente~ing the bed, and after the buoys 8 1.8% of the 
f i s h e ~ m e ~ ~  in the asea entered the pass bed (significance ,0178). 

At City Island, the number of recreational fishelmen entering the grass bed in the marked 
zone B jumped from 10% to 25% after the buoys were installed. Recreational fishelmen 
are the group most likely to be attracted by seagrass buoys. 

The Big Pass data show no significant change in either the use of motors to exit the grass 
bed or the position of the boat propeller while over the gsass bed. The study design hoped 
'to show boaters being more careful over the grass bed after placement of the buoys, either 
by tilting their propellers up or using trolling motors or poles to move over the grass. 
There was no evidence of this. 

At Big Pass, 37.5% of the boaters who entered the grass bed slowed down or stopped to 
look at the buoys first. At City Island, 26.7% of those who entered the grass bed slowed 
down neax the buoys first. Further, at Big Pass 19% of the boaters who changed their 
course near the markers turned to enter the grass bed. At City Island 25.8% of the boats 
enteiing the grass bed in zone B changed their course near a buoy in order to enter. The 
buoys are causing some boaters to cllange course and slow down, but a disturbing number 
of those boaters are slowing and turning to enter the grass bed. 

The obsesvation study shows cleasly that seagrass information buoys bring more boats 
onto the pass  beds and significantly increase recreational fishing on the grass bed. There 
was no evidence that the buoys led to more careful boater behavior over the grass beds 
such as tilting the motor up or using 11-olling motors or poles over the grass. While many 
boats slowed or changed course near the markers, a fifth of them turned to enter the grass 
bed. The most positive outcome observed was that accidental grazing or near parallel 
ent~ies to the grass bed were significantly reduced after buoys were placed at Big Pass. 
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DISCUSSION 

EDUCATION 

Boater interviews revealed that about 40% of boaters occasionally get caught in local pass 
beds. Further, boaters who enter PI-op cut beds can be categorized into two groups: 
1) naive, accidental enterers, and 2) experienced boaters who are aware of the grass bed yet 
still enter it. Educational materials should focus on these two very different audiences. 
Both groups requise infoimation about the presence and ecological impel-tance of 
seagrasses, how to avoid grass flats, and least-damaging escape methods. 

Reactions to the slide shows presented to boating clubs offer strong evidence that a small 
amount of education changes boaters' attitudes. Hopefully, that change will be translated 
into more careful boat operation over and new seagrasses. 

Every group contacted--plivate boating groups, marinas, and public agencies-- were very 
cooperative in distkbuting educational matel-ials. Through their outstanding cooperation 
two simple messages: 1) seagrasses ase valuable; and 2) here are ways boaters can protect 
grass beds, were successfully disseminated. With a little effort, boater education on 
seagrass can be continued and expanded. 

SYNTHESIS OF MAPPING AND BOATER OBSERVATION STUDIES 

Synthesizing the sesults from both the mapping and boater obse~vation studies, a saategy 
emerges for a bay-wide masking system that will most effectively protect seagrass beds. 
The results of mapping prop cuts Big Pass and Sister Keys demonstrated that the buoys' 
overall effect was to decrease total lineas prop cut footage. I11 the portion of the Big Pass 
bed which is closest to the newly marked channel, the percentages of boats slicing through 
grass meadows were reduced after buoy installation. At both beds, the buoys aided boaters 
who inadvestently strayed into shallow waters and grazed the edge of the grass bed, 
pru.ticulasly in poylgon 2 of the Big Pass bed. 

Both boater observation studies showed, however, that buoys attracted boaters into the 
beds. At Big Pass and City Island, recreational fishermen accounted for much of the 
increase in enterers. The Sister Keys' mapping data demonstsated that there were more 
new prop cuts/acre/month after the buoys compared to than before, also supporting the 
notion that buoys ataact more anglers into seaFass meadows. 

For some boaters, the buoys acted as guides for safe passage through the channels . For 
others, they functioned as magnets to the grass beds, not as barriers. 

Our results, therefore, ase mixed. Overall linear footage of propeller cuts decreased after 
buoys were place, but the number of boats entering the grass beds clearly increased. The 
buoys attracted more boats to the grass bed, but cumulative cutting decreased. 

Buoys were more effective as channel markers than as markers of seagrass beds. The 
buoys' best results were at the western section of Big Pass, essentially masking a 
previously unmarked channel. Hese both the number of new cuts and the total linear 
footage of cuts decreased significantly after placement of the buoys. 

There were no measurable positive secondary effects of the buoys informing boaters about 
the location of the seagrass. Boaters who did enter the flats did not change theis exiting 
styles (i.e. exit with their motors off and propellers tilted upward). 
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The final result is that the seagrass buoys were successful in reducing damage by boat 
propellers to grass beds. However, it is disconcerting that in so doing, more boaters were 
attracted to the beds. Aimed with the above information, one could refine the masking 
system to a potentially mose successful system. Perhaps if conventional channel markers 
were used instead of seagrass buoys the number of boats entering the bed accidentally 
would be reduced without encouraging anglers and other boaters to pur-posefully enter the 
bed. This hypothesis should be tested using similar aerial photography analysis, and a 
boater obsel-vation study, before instituting this marking system bay-wide. 

OVERALL EFFECTIVENESS OF SEAGRASS SIGNAGE PROJECT 

Figure 18 shows the hypothetical extrapolated impact boats and buoys have on two entire 
seagrass beds over the course of a year. Taking the results of the number and length of 
scars measured in our test polygons, acreage and miles of annual seapass lost to cuts were 
extrapolated for the entire bed at Sister Keys and Big Pass. The assumptions were that 
prop cuts were 1) uniformly distributed across the area of each bed, 2) unifo~mly 
distributed during the course of a year, and 3) an average of 18 inches in width. AII 
additional assumption included that future years will have the same boating activity as in the 
study years. 

Before the buoys were installed, approximately 1.0% - 2.0% of the two grass beds studied 
were sliced away by propeller blades last year. After the buoys, about 0.6%- 0.7% of the 
grass beds were destroyed by spinning boat propellers. The buoys at Sister Keys 
presumably will prevent about 19% of the prop cuts over the course of a year, and the 
buoys at Big Pass presumably will prevent 24% of the prop cuts duling a year. Buoys 
prevented about one-fifth to one-quaster of propeller cuts which would othe~wise occur. 
The overall effectiveness nlight be rated "fair". 

Other management tecluniques which pro~nise to be more effective, including prohibiting 
combustion-motorized boats, must be seriously considered. 



Figure 18. Extrapolated impacts boats and buoys have on two seagrass beds over the course of a year 
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Big Pass 7.59 5.77 1.38 1.05 
(total acreage) (-2.0%) (- 1.5%) 

Sister Keys 44.3 36.0 8.05 6.55 1.50 
(total acreage) (-0.95%) (-0.78%) (0.18%) 

*"Beforew throughdut this table means the 11 months (December, 1990- November, 1991) before the buoys were installed. 
"After" throughout this table means the 5 months (November, 1991- Apri1,1992) after the buoys were installed. 

**Acreage was calculated assuming the prop cuts averaged 18 inches in width. 
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RECOMMENDATIONS 

MARKERS 

1. Clearly mark channels near grass beds with conventional channel markers, not seagrass 
informational markers. Mark the channel, not the grass bed edge. 

2. Mark those channels which are adjacent to propeller damaged pass beds, especially 
those that have cuts that are pwallel to the channel. This will guide novice and 
unfamiliar boaters through the deeper water and deter them from accidentally entering 
shallow grass bed. 

3. The marked channel should be wide enough to allow boat traffic to pass safely and, if 
possible, provide a buffer zone of deep water beyond the marked channel and along the 
grass bed edge for anglers who want to fish near the flats. (See figure 19.) In this way, 
anglers will be able to fish the flats, without entering the bed to fish and without risking 
getting hit by boats travelling in the channel. 

4. Remove the buoys near City Island as soon as possible. The mapping analysis shows 
that boaters are damaging the flats more as the buoys remain longer. 

5. Use conventional channel markers to clearly mark the north-south channel to the east 
and to the west of the City Island bed. This would be an excellent site for further 
monitoring. 

6. The buoys at Big Pass and Sister Keys at some point should be removed and replaced 
with conventional channel markers. They are not damaging the area, but conventional 
markers may be more effective. 

7. Use buoy markers instead of posts when marking selected channels. Buoys are safer 
for boats. 

MONITORING 

1. Monitor the effectiveness of tile channel markers to determine if propeller cuts are 
significantly reduced. Aerial photography, one or two times per year, for several years is 
recommended. Mr. Frank Sargent, remote sensing analyst at the DNR Marine Research 
Lab in St. Petersburg is currently mapping seagrass beds for the state. His office is 
developing state-of-the-art techniques on seagrass bed photography and mapping. DNR 
should be asked to add City Island, Big Pass, Sister Keys and other selected grass beds 
with adjacent channels targeted for marking to add to their mapping efforts. 

2. a. Chose a pilot grass bed to prohibit watercraft with internal combustion motors. 
Craft in the grass flats propelled by trolling motors, poling, paddling, and drifting would 
be allowed. Simultaneously enhance enforcement efforts. Monitor the bed with aerial 
photography to determine the effectiveness of this management technique. 

b. Select Sister Keys grass flat as the pilot to prohibit watercraft with combustion 
motors and monitor the effects. This bed is an ideal candidate for a trial motorized-boat 
prohibition. It is the largest Thalassia grass flat in Sarasota Bay, is severely propeller 
scarred, and the Township of Longboat Key is in the final stages of buying the islands in 
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Figure 19. Recommended channel marking near grass beds 
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order to protect them from development. Sister Keys are currently in the media and 
momentum is high to preserve their resources. 

Consult with groups who have successfully closed grass beds to watercraft with 
combustion motors, including: 

-The Florida Department of Natural Resources has very successfully closed the 
grass bed at Weedon Island State Preseive since October, 1990. Keith Thompson, 
park manager, reports that the program is enormously successful, with a 95% 
reduction in propeller cuts since closure (pers. communication, Keith Tl~ompson). 
Thompson states that areas where 3-4 new propeller cuts occurred dailv_, there are 
now 10-15 new cuts annuallv. Thompson also emphasizes that both a pre-closure 
and on-going education program is critical to success. 

-Pinellas County com~nissioners have recently adopted an ordinace to prohibit 
motorized watercraft in a portion of the grass flats in Fort Desoto Park. 
Colnmercial fishelmen were involved throughout the decision-making process. 

EDUCATION 

1. Continue boater awareness through on-going education to boaters in general. Educate 
the novice boater as well as the experienced anglers. 

2. Utilize the following strategies in education: 
a. Work with Coast Guard Auxiliary and Power Squadrons and other boating clubs 
to incorporate seagrass information into their classes and/or newsletters. 
b. Ask Coast Guard Auxiliary Flotillas to distsibute seagrass infolmation with their 
volunteer vessel examinations . 
c. Work with recreational and commercial fishing groups to educate their 
membership. 
d. Work with local newspaper fishing columnists to educate readership. 
e. Distribute seagrass brochures to all boaters during annual registration. 
f. Distribute seagrass brochures to bait shop and masinas throughout the bay. 
g. Work with local and state governments to distribute brochures to evely 
homeowner with a newly permitted dock in the Sarasota Bay area and every new 
homeowner with an existing dock. 
h. Install boat ramp signs at evely public boat launching ramp to Sarasota Bay. 
i. Work with marina operators who rent boats to educate novice boaters and/or 
those unfamiliar with this area in seagrass avoidance and safe grass bed escape 
practices. 
j. Aid boat dealers and boat mechanics in trying to market trolling motors to flats 
anglers. 
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Appendix 1. Boater interview report 
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BOATER BRIEFS -- EXECUTIVE SUMMARY 

1.) Of the 243 boaters interviewed at local boat ramps, 156 people are 
sport anglers. This represents 64  percent of the interviewed population. 

2.) Most boaters (63 percent) feel that the condition of Sarasota Bay has 
deteriorated. Only 5 percent feel that the bay's condition has improved. 

3.) According to self-reports, most boaters do not run aground ("get 
caught") in seagrass beds. Only forty one (4  1 ) percent admitted to getting 
caught "occasionally," while fifty nine (59) percent never get caught. 

4.) The lack of channel and seagrass markers account for the largest 
number of boats (30 percent) running aground in the beds. Misjudged 
tides account for 15 percent of the boats running aground, and fishing the 
flats account for about 13 percent, according to interviewed boaters and 
based upon the number or responses. 

5.) A small minority (1 5 percent) of boaters feel that using the boat's 
motor is the most effective method for escaping a grass flat. It is thought 
that motor release methods are responsible for many of the large scars 
visible from aerial photographs. Most people ( 5  1 percent) simply walk 
their boats to deeper water. 

6.) Still, a larger percentage of people using the motor release method 
admit to getting caught in grass beds than the general population. While 
only 41 percent of the general population run aground, two thirds (67 
percent) of those using the motor release method run aground. 

7.) The data suggests an important distinction between general and 
specific familiarity. While a general awareness of Sarasota Bay seemed 
inconsequential in terms of the rate of seagrass interaction, a specific 
familiarity with the location, function, or importance of seagrasses seems 
to decrease the occurrence of running aground in the grass flats. 

8.) Boaters indicate that an ecologically-oriented education effort would 
be more effective in protecting seagrass habitat than all other messages 
combined -- including danger to boat, inconvenience, legal implications, 
fine or punishment, and others. 

I I 9.) When asked to describe their responsibility in protecting the bay, half 
of the boaters said that they should not litter. The next closest responses 
were "safe or careful behavior" which received support from twenty 
seven (27) percent of the boaters, and "awareness and practice of rules" 
which received support from ten (10) percent of the boaters. 
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PREFACE: 

Increasingly, it seems, environmental concerns are being portrayed 
within a nasty polemic. In our own community, for example, we witness 
controversies which dubiously separate economics and environments; 
progress and conservation; or culture and nature. Forced to play the game 
of either/or, citizens become confused or frustrated as neither choice -- in 
and of itself -- orfers real relief or security. 

The only reasonable response, of course, is dialogue. Clearly, it is the 
responsibility of all interested people to engage in activities which we have 
traditionally avoided. Environmentalists must accept and think about 
growth. Developers must accept and think about natural areas. The 
dependencies of each upon the other offer us a very real opportunity for 
sincere and open discourse. 

The Seagrass Signage Project, as part of the National Estuary 
Program, is pursuing the stated goals of protecting and restoring lost 
habitat of Sarasota Bay. The problem that the signage project addresses is 
interesting in that it involves individual decisions and actions in a highly 
specific situation. As part of this project -- and in order to nurture an 
essential dialogue concerning the future of Sarasota Bay -- we have 
conducted this boater interview. 

Public education, attitude shifts, and behavioral changes must be 
grounded with the boaters themselves. Our goal throughout the interview 
project has been to understand boater actions, attitudes, and awareness 
with regard to Sarasota Bay's fragile grass beds. But more interesting and 
complicated are the various relationships between these factors. How does 
boater familiarity, for example, correlate with undesirable seagrass 
interactions? Or, how does a demonstration of concern for the health of 
the bay effect one's interactions in the bay, or one's perceived role in 
protecting the bay? As we shall see, these questions become increasingly 
more complex and provocative as we pursue their answers. 

As well, we have gathered demographical and biographical data of 
our interviewees. This will allow us to speculate as to the specific groups 
which are most likely to interact with seagrass beds. Limitations of this 
type of causal procedure will be discussed; but it is important to point out 
that extreme caution is required when offering causal relationships. 

Through the data collected and the interview process itself, we hope 
to contribute to an ongoing conversation specifically interested in Sarasota 
Bay, and generally interested in the creation of a sustainable society. 
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INTRODUCTION: 

Two hundred and forty three (243) interviews were conducted from 
March 4 to March 18, 1990 at the following locations: 

....................................................................................... City Island 6 8 interviews 
Sarasota Boat Show ..................................................................... 6 5 interviews 
1 0 th Street Boat Ramp .............................................................. 8 interviews 
North Coquina Boat Ramp ....................................................... 4 interviews 
Causeway Park ............................................................................. 1 8 interviews 

Our interviewers were the following New College students: 

Lisa Milot ..................................................................................... 59 interviews 
Catherine Molteno ....................................................................... 5 6 interviews 
Carrie Carrel ................................................................................. 54 interviews 
Deborah Graves .......................................................................... 46 intierviews 
Dayna Ayers ............................................................................... 16 interviews 
Brian Israel ................................................................................... 1 2 interviews 

Professional consultation and guidance contributed extensively to 
this report and included the following special people: 

th Feu; Coordinator of the Seagrass Signage Demonstration Project 
for the National Estuary Program. 

lie Morris; Coordinator, Environmental Studies Program at New 
College. 

We received additional consultation for the project from Professor 
Natalie Rosel; Division of Social Sciences at New College. 

METHODS: 

The interview procedure was straightforward. We approached 
boaters at boat ramps as they were either exiting or entering the 
water. The one exception involved the interviews conducted at the 
Sarasota Boat Show on City Island. Interviewers approached boaters 
based upon availability alone: no particula? population was targeted. 
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I 

It is important to state that our population is skewed because of our 

I interview procedure. This interview cannot be understood as a 
survey 01 boaters in general, given that the interviewees were 
mostly approached at boat ramps. Boaters not interviewed are those 

! who use marinas, private docks, and boat rental docks. 

Doaters were asked to answer a few questions, and promised that the 
1 interview should only last from five to ten minutes. If we were 
J asked as to our purpose, we explained that we were New College 

students conducting a survey of boaters using Sarasota Bay. A t  this 
' 1 point, interviewers did not mention any interest in seagrass beds. 

I 
The interviews were analyzed using Double HeLix 2.0, a relational 

I data processing program. Graphs were created with Microsoft Excel: 
and all word processing was done on Microsoft Word 4.0. All 
computer work was done on USF/New College Macintoshes. The 
interviews themselves, Helix documents, and additional information 
are available at the New College Environmental Studies Program. 

I This report includes four sections: 

I 
I. Boater Briefs -- This is a quick, one-page executive summary 

I which abstracts the conclusions of the discussion. 
i J 

I I. Discussion -- The discussion section offers an interpretive 

i I journey through the data. It suggests conclusions as to the meaning 
of the study; and provides readable pie and column graphs. 

I 111. And Ot.her Fancy Stuff -- This appendix section takes a 
closer and comparative look at five different points: conditions for 
running aground, escape behaviors, majority groups, boating activity, 

I and boat size. 

IV. Data -- This section provides the reader with tallied data, 

i including numbers and percentages. Also provided is a data table of 
all 243 interviews. 
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DISCUSS ION -- RUNNING AGROUND IN SEAGRASS BEDS: 

The primary intent of the interview project was to learn about 
boaters. In order to think about practical policies for seagrass 
management, we need to know more about the actions, awareness, 
and attitudes of Sarasota Bay users. 

I. ACTIONS -- How many people are reporting that they run 
aground, or get caught, in seagrass beds? How accurate and reliable 
are these responses? And what specific groups, if any, seem to be 
more likely to run aground in the,grass beds? 

11. AWARENESS -- How familiar are boaters with Sarasota 
Day, in general -- and seagrass habitats, in specific? What is the 
relationship, if any, between a boater's familiarity with the bay anci a 
boater's actions toward the bay? 

111. ATTITUDES -- Are boaters worried or concerned about 
the condition of Sarasota Bay? What management techniques do 
boaters themselves feel would be successful? 

There is one question in particular which seems to connect all three 
categories. How can we change attitudes in order to effect behavior? 
Our study suggests that the answer involves familiarity and 
ecological awareness of seagrasses. While ecological information will 
not alter the behavior of every boater, it is encouraging to learn that 
such an approach is both appropriate and necessary. Planners, 
managers, and environmentalists can use this information when 
designing educational material and formulating environmental 
policy. 

ACTIONS: 

Boaters were asked, "On the average, how often per outing does the 
boat get caught in seagrass beds?" This question provides much of 
weight and material for any interpretive inquiry into the interview 
responses. As with any data gathering, one must ask about the 
reliability and validity of the received information. 
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While we expect that the honesty of the boaters is reasonably 
assured, we must accept the tendency to positively selr-report. 
There are three factors which wc hope increased the reliability, or 
honesty, of the responses. 

I. Firstly, all questions preceding the "running aground" question 
were value-neu tral and requested only biographical or 
demographical information. The question, then, was asked within a 
non-judgemental, non-accusatory context. 

11. Secondly, we inquired only about the boat and not about the 
boater. The words "how many times does the boat get caught ..." 
highlights the accidental qualities of getting caught in shallow water. 
The phrasing of the question, we hope, was much less antagonistic 
than something like, "I-Iow many times do you get caught ..." 

111. Thirdly, the structure of the question suggested an 
expectation and acceptance of the reality of getting caught. Rather 
than asking "Do you get caught," we asked "I-Iow often?" This format, 
we think, provides for greater ease and cor~fort for the boater when 
self-reporting behavior. 

In addition, we must accept the possibility that boaters' responses 
are based upon selected memory. We have therefore attempted to 
improve the reliability of the data through a dichotomous 
presentation of the information. While boaters were offered the 
opportunity to report the specific number of times caught per outing 
(see below), the data processing has depended only upon the 
distinction between getting caught OCCASIONALLY and getting 
caught NEVER. While boaters may mistakenly report the specific 
number of times he or she runs aground, the boater is unlikely to 
mistake "getting caught occasionally" for "getting caught never." 

The ful l  interview question reads as follows: 

On the average, how often per outing does the boat get caught in 
seagrass beds? 

A)  More than 4 times per outing 
B)  3 or 4 times per outing 
C) 1 or 2 times per outing 
D) Occasion ally 
E) Never 
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No boater reported that he or she gets caught in the beds "3 or 4 
times per outing" or "more than 4 times per outing." Five ( 5 )  percent 
said that they get caught "1 or 2 times per outing" and thirty six (36) 
percent said that they get caught "occasionally." Meanwhile, fifty 
nine (59) percent said that they "never" get caught in seagrass beds. 
For the purpose of statistical analysis, we have combined the 
responses "1 or 2 times" and "occasional" to provide more 
approachable comparisons. Our study found, then, that forty one 
(4  1 ) percent of all boaters get caught occasionally, while fifty nine 
( 5 9 )  percent never get caught. 

On the average. how -er o u t i n a  the ~Q&W 

36.00% 

59.00% 

Combined responses representing 41 % 

1 or 2 times 

Occasionally 

Never n 
is used throughout correlative anaylsis 

Does the question ask what we think it is asking; that is, how valid is 
the question? There is at least one important point of confusion 
concerning the validity of this question. 

Can we establish that interviewees in fact understood the question? 
How does the boater interpret "get caught"? I t  is plausible that a 
boater may not think of all seagrass interaction as "getting caught" or 
"running aground." At all points prior to being forced to a complete 
stop, "getting caught" may be avaried and ambiguous term. This 
represents a limitation in the study which should be considered in 
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future boater research. This problem, however, is itself qualified by 
the fact that the room for ambiguity is small. Because "getting 
caught" is such a direct and unsubtle term, we feel confident that 
boaters generally understood the expression as "running aground." 

The real limitation of our study, then, is that we inquired only about 
one of many possible types of seagrass interaction. We have not 
asked about the frequency and/or effect of mud-churning, local 
turbidity, and subtle prop dragging. Given that damage to the 
habitat probably occurs in such cases, it is a recommendation to 
future studies that they should inquire as to a greater scope of 
seagrass interactions. 

Although this question threatens the specific validity of the data, it 
only decreases our perception of the scope of the problem. That is, 
boaters are not being unfairly portrayed because of the above point; 
rather, prop scarring and boaters are made to appear less of a 
problem than may be the case. For this reason, we will maintain the 
validity of the question; but we will qualify it by saying that it 
pertains to only one type of habitat alteration. 

Forty one (4  1 ) percent of the boaters interviewed report that they 
get caught in seagrass beds occasionally, while fifty nine ( 5 9 )  report. 
that they never get caught. While this means that a minority of the 
people are getting caught in grass beds, it is a large and formidable 
minority. Furthermore, with record growth in Southwest Florida, and 
the subsequent increase in boater registrations, the base number of 
boaters using Sarasota Bay increases dramatically. With this 
alarming numerical surge, the forty one.(41) percent figure becomes 
ominous. Clearly, the percentage calculation must be qualified by 
the recognition that the boater population is large and growing, and 
forty percent of a large number indicates a large number of prop 
scars. 

What do these boaters know about Sarasota Bay? In general, are 
people aware of serious management problems facing the bay's 
future? Are boaters knowledgeable about the location, function, and 
fragility of seagrass flats? And, most interestingly, does a knowledge 
about Sarasota Bay indicate any possibility that a boater will cause 

, less prop scars? - 
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AWARENESS: 

Intuitively, it seems that awareness or familiarity should be directly 
related to the number of times one is caught per outing -- if you are 
familiar with an area, you are more likely to avoid dangerous or 
harmful practices. Accordingly, when asked directly, "What 
conditions are most responsible for getting caught in the grass beds," 
fifty (50) percent of the total number of responses regarded issues of 
familiarity, including unmarked channels, unmarked grass beds, and 
general unfamiliarity. Of the boaters responding, thirteen ( 13) 
percent blamed unmarked channels, twenty one (2 1 ) percent blamed 
unmarked grass beds, and twenty four (24) percent blamed general 
unfamiliarity to be a causal condition responsible for getting caught 
in the grass flats. Other responses were as follows: four (4)  percent 
of the boaters blamed fog; three (3)  percent blamed wind; seven (7) 
percent said that they get caught while crossing through a shortcut; 
seventeen (17) percent of the boaters misjudge the tides; and fifteen 
( 15) percent of the boaters get caught while fishing the flats. 

Conditions for Gettina Cauaht 

Fishing the Wind 

Unfamiliarity 
(Note: percentage representation 
based upon number of responses) 

(See line and column graph in Appendix 1 for more details.) 
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These connections, however, become somewhat less convincing when 
we examine the responses to the following question: "How familiar 
are you with Sarasota Bay?" Seventy six (76) percent of the boaters 
claimed to be "very familiar" or "familiar," while fourteen ( 14) 
percent claimed to be only "somewhat familiar" or "not familiar." 
With only ten (1 0)  percent of the boaters who were absolutely 
unfamiliar with Sarasota Bay, why do we have over forty percent 
getting caught in grass beds? 

How familiar are you with Sarasota Bay? 

9.88% 

14.40% 

20.99% 

Seventy six (75) percent of the 

Very familiar 

Familiar 

Somewhat familiar 

Not familiar 

boaters are either "very familiar" or 
"familiar" with Sarasota Bay. 

The correlative data between familiarity and caught/outing reveals 
less causal evidence than anticipated. The results, in fact, are 
bewildering. We asked the following question of the data: What 
percent of those who are familiar with Sarasota Bay get caught in 
grass beds? One would expect that as familiarity increased, times 
caught per outing would decrease. As the graph below shows, there 
are four groupings to demonstrate degree of familiarity: very 
familiar, familiar, somewhat familiar, and not familiar. 

All but one ufamiliarity" group reported about thirty eight (38) _ percent occasional interaction with the beds. That is, about thirty 
eight (38) percent of the boaters who are "very familiar," "somewhat 
familiar," and "not familiar" reported getting caught in grass beds. 
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Over half ( 5  1 % ) of the boaters, however, who are "familiar" with 
Sarasota Bay get caught in the grass beds.. This immediately calls to 
question any assumption that there is a linear relationship between 
self-reported familiarity with Sarasota Bay and self-reported rate of 
occurrence of seagrass interaction. 

Familiarity and Running Aground 

4 0 
Percent of 

boaters who 3 0 
run aground 

2 0 

Very Familiar Familiar Somewhat Not Familiar 
Familiar 

When we reverse the method of correlation, we find the same 
idiosyncrasy. For this correlation we ask the question, "What 
percentage of those getting caught in seagrass beds report that they 
are familiar with the bay?" As above, the percentage of boaters who 
are "familiar" increases when we select for getting caught 
occasionally, and every other group decreases. While boaters who 
are familiar with Sarasota Bay account for twenty one (2 1 ) percent of 
the total interviewed population, they account for twenty seven (27) 
percent of the population who are getting caught in grass beds. 
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Percent of 
total 

population 
(GRAY) 
Percent of 

boaters who 
run aground 

(WHITE) 

Very familiar Familiar Somewhat Not familiar 
famil iar 

There is no expected increase in rate of occurrence as degree of 
familiarity decreases. General familiarity with Sarasota Bay seems to 
have no immediate or understandable relationship with getting 
caught in grass beds. 

It then becomes important that we think seriously about the 
meaning of familiarity, especially in terms of the contexts within 
which it was asked. When asked "How familiar are you with 
Sarasota Bay," boaters were referring to a general familiarity, 
indicating overall experience and general knowledge of the bay area. 
All the questions up to and including this question were very general 
and suggested no interest in the specifics of seagrass beds or shallow 
water. 

However, when boaters were asked "What conditions are most 
responsible for getting caught in the grass beds," interviewe.es had 
began focusing on the situation of running aground. The question 
about conditions responsible for running aground, then, involved a 
concrete situation in which boaters could account for specific 
personal experiences and/or offer perceptions of the problem. 
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Because of these very different contexts, a discrepancy between 
familiarity as a causal condition, and familiarity as self-reported 
knowledge about the bay, is less significant. In other words, we may 
still maintain the integrity of the boaters' report that familiarity is a 
major causal condition in the undesirable interaction with grass beds. 
The important qualjfication is that we understand familiarity in 
specific terms with regard to grass beds. While general familiarity 
with the Sarasota Bay is not causally related to seagrass interaction 
(in our study), specific seagrass familiarity or awareness is relevant. 

Additionally, there is correlative evidence to conclude that specific, 
seagrass-oriented familiarity is a relevant issue in this aspect of 
Sarasota Bay management. When we asked boaters, "What do you 
think your role as a boater should be in protecting the bay?', we find 
that 2 1 people (or 9%)  feel that avoiding seagrass beds or staying in 
the channel are a priority responsibility. For the sake of creating a 
label, we will call these nine (9) percent seagrass protectors. 

Percentage of 
boaters who get 

caught in 
seagrass beds 
OCCASIOI\VVLY 

Total Population "Seagrass Protectors" 

- 
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As it turns out, 10 of these people (48% of the seagrass protectors) 
get caught in seagrass beds. The reason that this is worth remarking 
is that only forty one (4  1 ) percent of the total population get caught 
in seagrass beds. In other words, a higher percentage of boats are 
running aground in grass beds by people who feel that protecting the 
habitat is their responsibility, than by the total population. Even 
though the sampling size and percentage differences are small, the 
fact that the percent of those getting caught went up when we 
selected for seagrass protectors is interesting. It seems, in one sense, 
counter-intuitive to believe that seagrass protectors would get 
caught more often than others. 

One explanation, however, offers a reasonable account for the data. 
People approached the question about running aground within a 
non-judgemental and non-didactic context. By the time they were 
asked about their responsibility toward the bay, however, boaters 
had been passively educated (or at least reminded) about the 
experience of running aground in grass beds. Problems and issues 
facing the bay had also been discussed. Boaters, then, had been 
forced to think about seagrass interaction. This increased familiarity 
(either as a introduction or as a reminder) with the issues of running 
aground may have provided the catalyst for a change in behavior. 
That is, boater attitude improved as a reaction to the interview itself. 
Admittedly, the evidence is inconclusive. Nonetheless, it is plausible, 
if not likely, that boaters' attitudes (and, we hope, behavior) was 
influenced by this limited example of seagrass education. 

The conclusion of this section -- that familiarity of seagrass beds is 
an important factor -- should be qualified by the statement that a 
large number of people are intentionally entering the grass flats. 
Fifteen ( 15) percent of the boaters interviewed blamed fishing the 
flats, and seventeen (17) percent blamed misjudged tides, as a 
primary causal condition for running aground. It is assumed that 
these numbers represent a population which is very knowledgeable 
about the seagrasses, and are active users of the beds. While 
seagrass education for these boaters might be helpful, it is more 
likely that a different management technique should be developed 
for people who are actively using the flats. 
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ATTITUDE: 

What are boater attitudes toward seagrass beds and Bay 
management? Boater attitudes were inquired from a number of 
different questions including perception of bay's condition and 
problems, perception of boater's role, and perception of successful 
management possibilities. Of particular interest here is the following 
question: What advice can we extract from the boaters which will 
help when thinking about boater education projects? Boater 
education refers specifically, in this case, to the content or message of 
all educational material (e.g. the message on seagrass buoys, the 
messages on large signs at boat ramps, the content of brochures, the 
focus of public speaking and publicity, etc). 

Boaters' attitudes indicate that education should focus on seagrasses 
and ecological damage, as opposed to damage to boats, possible 
inconvenience, or legal implications. This conclusion is supported 
from three separate and unconnected directions. 

I. First is the obvious benefit of increasing specific familiarity 
with seagrasses. Seagrass information (including locations of grass 
beds and channels) is important given the relationship between 
familiarity and prop scarring, as discussed above. Specific seagrass 
unfamiliarity was reported as the major cause for getting caught in 
the beds. 

11. Second, there is a stated concern for the well-being of the bay. 
Nearly sixty three (63) percent of the boaters feel that the bay has 
deteriorated, either slightly (25 % )  or significantly (38 % 1. 

It would be somewhat presumptuous to assume that all boaters who 
recognize deterioration are also concerned or worried about the 
future health of the bay. Still, the relationship between recognizing a 
problem and being concerned about that problem seems secure 
enough to assume that at a large portion of the boaters do sincerely 
care about the condition of Sarasota Bay. This conclusion is further 
suggested by the high percentages of people worried about ecological 
problems when reporting perceived problems of Sarasota Bay. 
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Do you feel the overall condition of the bay has. .. 

About 63% of the boaters feel that 
the bay's condition has deteriorated. 

Perceived "Most Pressina P r o b W  

Percentages 
based upon 
number of 

responses; see 
tallied data for 

Improved 

Remained Constant 

Deteriorated slightly 

Deteriorated 
significantly 

Don't Know 

development 

b l o g i m l  damage L 
9.58% 

1 . Boaters (general) 

Legislative or 
regulative 

Boaters (specific 

group) 

38.49% I kid Other responses 
details. I 
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I I I. The third reason why education should concern ecological or 
environmental issues regards our "scenario" question. By far the 
most complicated question of our interview, boaters were asked to 
respond to a hypothetical scenario in which they were responsible 
for placing signs around seagrass beds. The question asked 
interviewees to design the most effective sign possible. They were 
told that the sign should read, "Please do not enter the grass bed area 
because ..." Interviewers emphasized that the boater was to respond 
by considering only the message that would be most effective and 
persuasive to the largest number of people; and the boater should 
not worry about which argument he or she personally found most 
convincing. 

One hundred and thirty one (1 3 1) people responded by saying that 
the sign should regard ecological, habitat, wildlife, nursery, or grass 
destruction. This means that nearly fifty (50 %)  of all responses 
focused on ecological issues. Meanwhile, only thirty (30) people 
mentioned damage to boat; and only twelve (12) people thought that 
mentioning the possible inconvenience would be effective. These 
two together represent only sixteen ( 16) percent of all the responses. 

"Most effective argument" for protecting a grass flat 

number 
of 

responses 

Per 
category 

Danger to Against !lie Destruction Keep Other 
boatlinconv lawlliable to wildlife, out/shallow responses 

enience to fine or nursery, or waterlgrass 
punishment habitat flats 
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Petcentaae of responses 

present signs read 49.250'0 
"DANGER -- Shoal: 

Avoid Seagrass" 

Danger to 
boavinconvenient 

Against the lawlliable 
to fine or punishment 

Destruction to 
wildlife, nursery, or 
habitat 

Keep out/shallow 
waterlgrass flats 

Other responses 

Other possible approaches to boater education and seagrass signs 
received little support. The straight forward "Keep out" and "Shallow 
water" possibilities attracted only thirteen ( 13) percent of the 
responses. Presently the message on our buoys read, "DANGER -- 
Shoal: Avoid Seagrass." 

One big surprise was that only eleven ( 1 1 ) percent of the people (or 
10% of the responses) felt that threats of punishment or fines would 
be effective in keeping people out of protected areas. 

Boaters, it seems, will respond better to ecological information. The 
data demonstrates that seagrass familiarity will effect interaction; 
that a majority of boaters are concerned about the well-being of the 
bay; and that a majority of the boaters feel that ecological 
"arguments" would be most persuasive in convincing other people to ' 

protect a specified area. Those interested in restoring lost habitat 
and protecting that habitat which remains should focus boater 
education around ecological information. 
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... And Other Fancy Stuff: Appendix 1 

Conditions for Running Aground 

Boaters indicate that signs marking either channels or grass beds would be 
effective. Twenty one (2 1 )  percent of the boaters stated that a lack of grass bed 
markers is a primary condition for getting caught in the beds; and thirteen ( 13) 
percent blamed a lack of channel markers. These two combined account for almost 
thirty ( 3 0 )  percent of all the responses. 

Not surprisingly, boaters who have actually run aground in the grass flats, 
give more specific reasons for getting caught. The number of people who said general 
"unfamiliarity" dropped from 46 to 9 when we exclude people who never run aground. 

People who run aground are more supportive than the total population of 
placing signs or markers in the grass beds and channels. Thirty eight (38  1 percent of 
the responses of boaters who run aground stated that a lack of markers is a primary 
condition for getting caught in the flats. 

It is also important to recognize the percentage of people who blame 
"misjudged tides" or "fishing the flats" as a primary conditions for running aground. 
Generally, we  can assume that these boaters are familiar with the seagrass beds, and 
have entered them intentionally; therefore suggesting that markers would be 
ineffective for this population. Given that these conditions account for thirty four 
( 3 4 )  percent of the responses of people who do in fact run aground, managers should 
consider strategies other than markers for preventing scars from these boaters. 

The b e  nragh below tracks the percentage of responses based 
upon the total population. For comparison, the site columns demonstrate 
the percentage of responses based upon boaters who run aground. 

Conditions for Running Aground 
(Percentages based upon number of responses) 

fog wind un- un- crossing mis- fishing unfarnil- other 
marked marked thru judged the fiats iarity 
channel flats shortcut tides 
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... And Other Fancy Stuff: Appendix 2 

Escape Behauiors 

Escape behavior is an important aspect of seagra'ss interaction. 
How a boater chooses to get out of a grass bed will often determine the 
extent and degree of scarring. Only fifteen (1 5 )  percent of the boaters use 
their motor when escaping a grass flat. It is assumed that this choice will 
alter the habitat to a much greater degree than walking ( 5  1 percent), 
paddling (1 1 percent), or poling ( 13 percent) out of the area. 

While these figures are very encouraging, it is important to note 
that these percentages are especially vulnerable to inaccuracies due to the 
desire to positively self report. 

R e r c e i v e d c t i v e  Release" MethQSa 

-- 

Escape method believed 

C] Motor on 

EZI Pole out 

Walk 

Paddle 

Wait for tide 

Other 

to be 
most responsible for scarring 

seagrass beds. 

Interestingly, escape behavior choices are highly related to the 
likelihood of getting stuck in the grass beds. While only forty one (41) 
percent of the total population get caught in the beds, over sixty six (66) 
percent of those who use their motor when escaping get caught in the beds. 
The data suggests that people who are more likely to "power" out, are also 
more likely to get caught in the grass beds. The sample of this group is so 
small, however, that it is difficult to gain conclusive infor mation. 
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... And Other Fancy Stuff: Appendix 3 

Majority Groups 

Our interv iew population, chosen f rom local boat ramps, is  heavily skewed. Eighty 
two  (82) percent are male, ninety three (93) percent o w n  the i r  boats, eighty t w o  (82) percent 
are full year residents, and s ixty four  (64) percent are Sport anglers. With the  exception o f  
sport anglers, there was no slgnlflcant increase o r  decrease i n  ra te  o f  seagrass Interact ion 
based upon these groups. The fol lowing pie graphs al low for  a comparison o f  the percentages 
o f  boaters who  run  aground, based upon the fou r  maJorlty groups. 

TOTAL POPULATION 
How many times per outing does the boat get caught in grass beds? 

4 1  %. 
Occasionally 

5 9 %  

SEX: Male OWNERSHIP: Owner 

3 9 %  

Occasionally Occasionally 57% 

Never Never 

RESIDENTIAL: Resident ACTIVITY: Sport Angler 

D40% Occasionally 
- @ 4 6 %  60% Occasionally 

Never 
Never 
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... And Other Fancy Stuff: Appendix 4 

Boating Purpose (Rctiuity) 

Water skiers seem to have the highest percentage of participants 
who get caught in grass beds (66 %). This should be qualified by the . 
recognition that our sampling size of water skiers was somewhat small at 
only thirteen (1 3)  percent of the population. Sport anglers have the second 
highest rate of occurrence at forty six (46) percent getting caught in 
seagrasses. As indicated in Appendix 3, sport anglers account for sixty four 
(64) percent of the interviewed population. 

Of the people who participated in general recreation (24 % of 
population), twenty nine (29) percent get caught occasionally in seagrass 
beds. (Note: The "general recreation" figure was derived by taking the total 
number of people who said "general recreation" and subtracting those who 
said they participate in any other activity. Given that nearly all of the 
boaters said that they participated in. "gener a1 recreation," we hope to have 
made this category more meaningful by  excluding other activities.) 

Percentage of Boaters who R u n  Aground 
(Based upon Reported Activity) 

i 0 

Total Population Water Skiers Sport Anglers General 

I Recreation 
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... And Other Fancy Stuff: Appendix 5 

I 
BOAT SlZE 

1 Over half (52 %) of the boaters interviewed use boats which are between 15 and 20 feet. 
Of these boaters, forty one (4 1 ) percent get caught occasionally. Of the boats between 2 1 and 25 
feet, forty five ( 4 5 )  percent run aground. Of the boats less than 15 feet, forty three ( 4 3 )  percent 
run aground. For boats larger than 25 feet, the sampling size was too small to be meaningful. 

Total Under 15 15 to 20 21 to 25 26 to 30 Over 30 

Population ( 9 % ) ( 5 2 % )  ( 2 7 % )  ( 6 % )  ( 5 % )  

BOAT SlZE in feet (% of all boat sizes) 

I 
Notice below that the small and medium size boats (up to 25 feet) account for a larger 

I 
percentage of the boats which run aground than those which never run aground. Conversely, the 
larger boats account for a larger percentage of the boats which never run aground. This is may be 
because larger boats (over 26 feet) rarely venture beyond the marked channels. 

5 3 

Occasionally 

Never 

Under 15 15 to 20 21 to 25 26 to 30 Over 30 

BOAT SlZE (in feet) 
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I.) I s  boat enter lng o r  eul l lng the water7  Nole: 
'dtherwlse' Indlcetes tho1 fhe boater was 
opprooched e l fher  whl le washlng the boot o r  
whlle attending the Sarasoto Boa1 Show. 

............ Percentage of boalers ENIERING the we le r  

.............. Percan la~e o f  Lasters ElllTlNG 1110 wa le r  

Parcenlage o lherwl re  .............................................. 

2.) I s  Inferulewee the operotor orpassenger? 

Percentage o f  boat OPERRTORS ................................ 
rercanlaga o f  boa1 PRSSCNGERS .............................. 

.................................................. Percenlaga o f  BOTll 

3.1 I s  the re t i  o f  the Inlarulewee male o r  felnole7 

Percenlaga o f  MALE boalers Interulewod ............. 
Percanlags o f  FLMHI.L bualarr 111Ieruletued .......... 

4.) age category: 

LLBILL 

Ke::;;;;;:::::::::::::::::::::: Fl ...................... Batween 31 and 40 ...................... Between 41 and 50 ...................... Between 51 and 60 
Belween 61 and 70  ...................... 22 ...................... Belween 71 and BO 
Ouer 80 ......................................... 2 I 

5.) I s  boat owned, rented, borrowed, o r  other7 

Percenlage o f  boaters who OWNEO lhe l r  boal....... 

Parcenlage o f  boalers who RENTED lhe l r  boal...... 

Percenlage o f  boalars who BO~HOWEO thelr  bool. 

Percanlags o f  boalers who replled 'OIIILR'.......... 

5. I) I f  owned, f o r  how  many yeorr 7 

.................. Owned under one year ( X  o f  * owned1 

Oumad one l o  four years I% o f  * ownad) .............. 
............ Owmad lour  t o  s lgh l  years (7. o f  * owned) 

Owned ouer e lgh l  yemrr (% 01 * owned) ................ 

6.) 8aatlng purpose l on rwe r  e l l  that 
ere epproprlote)7 

Flsblng -- sporl.................................... .......................... ilsblng -- commarclol ............ Walar skllng ...... , .............. .... ,- .................. Blr4. wl ldl l fs obseruollon .. 
Buslaass .................. , .... ...,. " ........... ..... 
Seneral recreal lon ............................... 2 4 ...... Olher acl lul l les ......................... ..... 4 2 

7.) Boot slze? 

...................... Number o f  boals LESS TllRN 15 FEET ............................... Number o f  banla 15 - 20 FEET ............................... Number o f  bools 21 - 25 FEEr ................................ Number o f  boals 26 -30 FEET 
Number o f  boats OVER 30 FEET .............................. 

8.) Resldenllal status fSarasofa/Manalee 
county)7 

................................................... Full year rasldanl 
saasonal .................................................................. ..................................................................... Iourlnt  
Temporary ............................................................... .............. Full year resldant In nelgl~borlng coanly 10 

9.) HOW of ten I s  boat u t l l l zed ln  the Sorosola 
area (months/yeor)l 

Boal used app ro~ lmn le l y  12 monlhs per  year..... 
Boat usmd app ro~ lma te l y  09 monlhs per  year... .. .... Baal usad appronlmately 06 monlhs per  year. 
Baal used app ro~ lma le l y  03 monlhs par  year..... 

9. I )  How o f t as  I s  boat ut l l lzed In the Sarosolo 
area fdays/month)7 

Baal ured OUER 20 days per month ....................... 
Boal usad balween 10 and 19 days pe r  month.... ........ Boat used between 5 and 9 days per monl l t  ........ Boat used belween I and 4 days per  month 

If.) Whlch p o r t  o f  the bay or8 you m o r f  
famlllar7 

Note: Due l o  Idlorynrror les In the method o f  this 
quartlon, the dote I s  unrelloble. Some psople ' 

we re  re fared t o  l map, whNa others we re  not. 
rhr re fore  the answers ore ne l ther  comparable 
n o r  meentngR1. 

10.) How fomfllor are you w l l h  Sarosota Bay? 

12.) 0 1  the overage, how  of ten p a r  out lng does 
the boot get  cought In seogrosr beds7 

....... 
.................. 

Percent caughl MORE TIIRN 4 IImas per  oul lng 

.................. 
Percenl caughl 3 or  4 limes par  oullng 

Parcenl caughl 1 or  2 tlmes par  oullng 

................................. Percenl caughl OCCRSIONRLLV 

Percent ca t l g l~ l  NEUER .............................................. 

........................................................... Uary tamlllar .................................................................... Famlllar ................. ................................ Somawhal famlllar : ............................................................ Not famlllnr 

JulnJwiecrccnt 

133 
51 
35 
2 4  

55 
21. 
14 
'1 0 
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13.) Whet condlllons ore rnosl  responsible 
fo rge l l l ng  cough1 In the gross beds7 

Fog .................................................................. ................................................................ Wlnd 
Unmarksd channels ........................................ 
Unmarked graarbedr ...................................... 

............................. Crorr lng lhrouglr r ho r l cu l  13 
Misjudged tlder .............................................. 34 18 
Flrhlng the I la ls  ....................................... 28 - 
Unfamlllarlly ................................................... 46 
Olher ............................................................... 24 I 3  

14.) Whol do you  find l o  be Ihe most 
efrocllue method f o r g e l l l n g  out o r  
seogrorr beds 7 

Motor  on -- forward ...................................... ........... .......................... Molor  on -- ruusrra .. 
Pols out -- forward ....................................... 
Pole out -- rsuerae ........................................ 
Walk ................................................................ I O I  5 I 
Paddle ............................................................. 21 I I ................................................... Woll  for I lde I 3  ............................................................... Olher 6 

IS.) Do you Ice1 l h o l  the ouerall condlllon 
o f  Ssrasoio Boy (In terms o f  Ilrhlng, 
WNdllfe, w s l e r  quollly, elc) has: 

Improved ........................................................ 
Rsmalnad conalanl ......................................... 
Oalerlorolcd r l lgh l ly  ...................................... 
Delar lorsled r lgnl f lconl ly ............................. 
Don'l know ..................................................... 

Nole: The fol lewlng llrree querl lons (16. 17, and 18) ol low Ihe 
Inlorulewee on opor fun l ly  fo r  open-ended responses. Our dale 
procerr lng program he r  bean w r l l l e n  to accepl up l o  l o w  d l f fe ren l  
comments, thus ollowlng f o r  o more accurole and complele 
enelyrlr. 

m e  PERCfNr uolue, however, re fers  l o  percen togs o f  PEOPLC, no1 
percenlage o f  relponse:. Fo r  errmple, 3 0  percent o r  lhore 
l n tew lewed  fee l  that  pol lul lon I s  r presr lng problem r rc lng I h r  bay. 
mlr type o f  procedure eNows u r  l o  ersmlne more  clorely the 
concern# o r  booterr; r o l he r  lhon the malhemot l ro l  relel lonrhlp o f  a 
uor le ly  responrer. rhe sum o f  the percenloger ualues, then, WIN 
eHCeed 100, o r  the dlvldlng figure Ir the number orresponderr, no1 
responses. 

rh l r  I s  also l o  Ihe core fur quesllonr number 6 fBoollng purposol. 
and I 3  ~condl l lons for ge l l l ng  ceughl). 

16. Whol do you reel Ir the most presslng problem foclng Sorasolo 
Boy7 Who I s  responslblc7 Whsl Is the best response l o  the problem7 

I Ooalsrr generaled a l o ta l  o f  38 d l l fe re l t l  resportass. l l tese IerPonser 
hsud been calagorlzed and lal l lsd s r  lo l lowr: 

1 1 1  Growth and Development: 1 I I 
Ouer Oeuslopmsnl/Conrlr~lelton ............ 
Ouer populallon In Soraaola ................... 
l o o  Many Paoplo/Boala on Bau .............. 22 

I21 Legislative o r  negulative: ] I I 
.......................... Inadequals Leglrlallon ....................... Inadequals Enforcsmsnl ............... Ouer Rsgulsllon/Enforcemant 

l i~sdequata  Comlnlsrlonars o r  Gou'l...... I 7  ................................ Open Mldnlghl Para IS ................ More nnd lor  Clearer Markerr ............ More Channels and/or Dredglng 4 
Lock o f  Faclllllea (romps. docks, elc).... 4 

131 Ecological Damage: 

............................. Slorm Waler Run-Off 
Insufflclent Water Flow In  Boy ............. 
Oerlrucllon o f  Habltal  ........................... 
Oaollt o f  Spcclsr (e.g. Hana l ss l  ........... 

.................. Inauff lc lsnl  Flrlt l o r  Flrhlng I I 
Impacl Cauasd by Ssawollr ................... 
Dealructlon o f  Seagrarr Beds ................ 0 

I41 Boaters (general): 

Booterr rpeedlng .................................. 
Need Safely License or  Course .............. ............................ Boaler Garbsgs/LIIler 
Lack o f  Respec\ toword Bay ................... ...................... Lock o f  Knowlsdgc o f  Bay 19 

[51 Specific Group o r  Practice: u 
J e l  SkIr ................................................... 
Waler Sklerr .......................................... 
Speed Boatr ........................................... ...................... Orlnklng or Drunk Boolerr ...................... Large Rscrsallan Vachls - ......... Commercial r l rh lng (natlera, elc) 
Sport Flshlng ( too much, etc) .................. 
Teurlalr ....................... ... ......... .. ............. I S  5 
Coerlol Asrldsncss .......................... ,.. 10 4 

161 Other Responses: I I I 
....................... Unsure 'I don'l know'., ............ NO r rob lemr  'BOY looks great'.. 

Not Enough Paopls ............................... 
0l11ar ....................................................... 17 
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17.) Uha t  do y o u  tlt lnk your  role as a 
boo le r  should b e  In pro fsc f lng  the bay7 

Boater Oriented Responses: 

............. Caullour, Careful, Safe Behaulor 
nwarenesr/Procllce o f  Laws 0 Ruler...... 
Don't Speed ............................................... ..................................... llelp OIller People 

UaU Oriented Responses: 

... RerpaclfUI Al t l luda/ncl lon toward Bay ........................ Greater Rwarel lerr  o f  Ball ........................ Correcl /Bst ler Ure o f  Boy ................................................ Don't L i t te r  ............................................ Plck-up L l l l e r  ......................................... Slay In Channel ................ ........... fluold Seagrars Bed, , .. ... Protecl  Speclllc I l r ~ l r ~ ~ a l  (0.g. manatee) 

Other Responses: 

Uols l o r  Bat te r  Pollt lclonr ....................... 
Report Ulolal lonr lProblemr ..................... 
Pay Money (Ilcanrer, finer, etcl............ 
No Role ...................................................... ............. .......................................... OI11er , 

Ihrsolenlng to Impose severe damage l o  the bed$ end  the b0y.J 

In teru lswssr  w e r e  asked t o  complefs fence "'00 n o t  en ter  
the grar rbed area BCCflUSf..." How w o  Nn l t h  I ha  sentence SO 
AS M INrLUENCE AS MRNY PZOPLE AS PO 

Ecologicel Damage: 

.................. DaalrucllnnlDamaga l o  Wlldl l le .......... Dsrlrucl lon/Da~naga to  Nursery ...... .. 
Damage to  Habllat/Lcplogy/Gra88 Bed........ 

Ut i l i ty  o r  Convenience: 

lh rea len r  f u l u r s  Ura of the  Bay .....-.-....... 
Dangmr l o  Boat ............ .. .............. ..-... .......... 
lnconvanlmnl 'You'll Get Sluck',,............. 
Rga111tl 111a Law .......................... -.+. .......... 
Liable l o  flns/Punlrhmsnl............ .........,.,. 
0 t he r  Responses: 

....... .... Kssp Dul..........,....... .,,...... ........ ...... 
 hallow Ulster -- Grarr Flat8 .... ,,...... ....... 

Isncs ..... ,., ........... ........ .......... ........ ,.-... ...... ...-... .......... 

19.j Whlrh o f  the ~ o ~ ~ o w ~ n g  argument$ 
fo rpro tsc l lng  the $sograss beds lor any 
wlldNfe) do you  p e r s o n e ~ ~ y  f lnd most  
persuarlve7 

n l ~ p e c t e ~ o u s  an equal r ight 0 e ~ . . . .  

Protect the bay fo r  the  sake o f  our  .......... chlldren and our  chlldren'r chlldren 

Present econolnlc (Ilrhlng, recreation. 
and ~ou r l sm)  nppor lun l l le r  requlre l l l a l  ............................ w e  Ieke case o f  IIte bay 

Wa are profoundly connected l o  nalure. 
We mu81 accapl rasponrlbl l l ly  fo r  ou r  ........................................................ ac~ lon r  
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Appendix 2. Brochure 

Rays of warm sunlight piace clear 
subaopcal waters. Alush carpet of dadc 
green p k u ~  sways with curmt~ and . 

tides. Ymgfish, shrhnp, and crabs daxt and 
mmy, d g  out food and avoiding 
*rs. 

For d e s  the of samsota Bay 
have supported a rich array of wildlife. And 
~ e m o s t c d ~ b e d s & t h e y ~  

a w r  of our bays' 
,grass m g e  has vanished m the 
last 40 yyears. WdhyomkQ 
we can stop and 

/ . .. . . 
. .  . : 

possibly reverse 
this decline. . . I - .- 

- 8 .  ... 
, +: 

1 . - .  . . 
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Appendix 3. Boat decal 

P R O T E C T  S E A G R A S S E S ! !  
Please keep this boat and its seagrass-slicing propeller away from grass beds. 

Read the water -- grass beds look like dark areas underwater. 
Use navigation charts -- seagrass is shown as light green or "Grs". 

Stay in deep water -- if near shallow water, drive cautiously and slowly. 

OOPS. . . hitting bottom? 

1. STOP 
3. POLE or WALK 

I 
Want more information about seagrasses? Send a SASE to : SEAGRASSES, 

Sarasota Bay Project, 1550 Ken Thompson Parkway., Sarasota, FL 34236 
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Appendix 4. Boater observation data sheets 

I 
Big Pass grass bed 

I 
I 

SEAGRASS SIGNAGE BOATER OBSERVATION FIELD SHEET Observer 
Date Time I n  Time Out - Wind Dlreotlon 
Water Depth at beginning of observation session Water Depth at end 
BOAT 
are 
large ave small 

BOATER 
Tolal i n  Boat 
1 2 3 4 > 4  

Unknown 

MAP LEGEND 

m 
wake 

fast slow 

no wake ------ 

YslnamxK 
corn non-corn no - 
stops slows down 
same speed 
change course 
stays on course 

m Wlthout.Motor 
gas t ro l l  jetskl off sell paddle/row dr i f t  

M A T  ENTERS 
ORASSEIEI) 
yes no maybe 

BoatAnchors 
anchors: In near . 

m 
gas t ro l l  off - 
Stuok Mudtrall 

fkBkw!s 
Motor on forward 

reverse 

Motor off .pole 
walking peddling 

Prop UP . 

down 
unknown 



Beds, Boats, and Buoys, Filial Report, p. A - 35 

City Island grass bed 

SEAGHASS SIGNAGE BOATER OBSERVATION FIELD SHEET Observer 
Date Time I n  Time Out C l o u d  C o v e r w i n d  Dir, 
Wlnd Speed - Water Depth- 
D OAT 
Sl;a 
large ave small 

BOATER 
W r  teen 
young adult mlddle age 
older - 
male female . 

Blr;nhP1. 
yes no n/a 

MAP LEGEND 

SLWl 
wake 
fast slow 

no wake ------ 

corn non-com no 

Skllno 
yes 

stops slows dawn 
same speed 
change course 
stays on course 

m Wlthoutw 
gas trol l  ~e tsk l  off sall paddle/row dr l f t  

- 
corn non-cam no 
- 
corn non-corn no 
- 
cpm non-com no 

Skttnn 

M a r k  
stops slows down 
same speed 
change course 
stays on course 

skilap 

stops slows down 
same speed 
change course 
stays on course - 

yes no last slow 
EQuuhQu 
anchors: i n  near 
mhc 
ges t ro l l  off 

- 
yes no fast slow 
iiQUmh3 
anchors: i n  near 
m 
MS t ro l l  off 

P 
yes no lest slow 
lhlumm3 
anchors: i n  near 
m 
MS t ro l l  off 

Sklino 
Yes 

M a r k  
stops slows down 
same speed 
change course 
steys on course - 
yes no fast slow 
ihamGm3 
anchors:in near 
r3mc 
oas t ro l l  off - - - - 

Stuck Mudtrailw/o stop Stuck Mudtrailw/o stop Stuck Mudtrailw/o slop Stuck MudtrallW/o stop 

I h a a x u k  
angry Ambiv 
N/A amiable 

lkawuls 
Motor on forward 

r e v e r s  
Motor off pole 

walking paddling 
Prop up 

down 

-. r & w a u d R  
angry Ambiv 
N/A Amiable 

EakLEmi 
Motor on forward 

reverse 
Motor off pole 

walking paddllng 
Prop up 

down 

- 
angry Ambiv 
N/A Amiable 

I ! a k M t s  
Motor on forward 

reverse 
Motor off pole 

walking paddllng 
Prop up 

down 

lb&cAu& 
angry Ambiv 
N/A amiable 

'- 

Motor on forward 
reverse 

Motor off pole 
walking paddling 

Prop up 
down 
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Appendix 5. Groups to which seagrass slide show were presented 

1. Sarasota Power Squadron 

2. Sertoma Club 

3. Sarasota Yacht Club 

4. Mote Marine Volunteers 

5. Bradenton Yacht Club 

6.  Anna Maria Power Squadron 

7. Power Squadron Boating Class 

8. Coast Guard Auxiliary (Flotilla 81) 

9. Coast Guard Auxiliary (Flotilla 84) 

85 people 

30 people 

110 people 

60 people 

30 people 

50 people 

60 people 

60 people 

LBEsQ& 

TOTAL 5 15 people 
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Appendix 6. Marinas which received boat decals 

C B's Bait and Tackle 
1249 Stickney Point Rd. 
Sarasota, FL 3423 1 

Cannons Marina 
6040 Gulf of Mexico Drive 
Longboat Key, FL 34228 

Club Nautico of Saraosta 
5353 Tamiami Tiail 
Sarasota, FL 34231 

14 decals 

25 decals 

7 decals 

Don and Mike's Boat and Ski Rental 9 decals 
520 Blackbusn Point Road 
Osprey, FL 34229 

Five O'clock Marine Services 5 decals 
500 Pine Avenue 
Anna Maria, FL 34216 

Island Boat Club 
P.O. 14070 
Bradenton, FL 34280 

Osprey Maline Center 
P.0 Box 577 
Osprey, FL 34229 

Palma Sola Boat Rental 
99 15 Manatee Ave. West 
Bradenton, FL 34209 

12 decals 

20 decals 

6 decals 

Siesta Key Marina 18 decals 
1265 Old Stickney Point Rd. 
Sarasota, FL 34242 

TOTAL 116 decals 
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Appendix 7. The mapping process 

For consistency, the following guidelines were used in mapping propeller cuts and 
determining acreage of each of the grass beds: 

A. Propeller cut mapping 

1. If a prop cut appeared as one linear or curvilinear cut with a break in it, it was counted as 
one prop cut. 
2. Prop cuts which appeared to intersect were called two prop cuts. 
3. Two cuts which were parallel, close together, and of the same length were counted as 
one cut, because most psobably it was created by a boat with two side-by-side motors. 
4. A cut was counted if some part of it was in a polygon (even if a majority of it was 
beyond the polygon boundaries). 
5. If a cut crossed a polygon boundary into a different polygon, it was only counted once. 
6. Turbidity stseaks or wakes were not mapped unless there was evidence of a prop cut in 
that photograph or in a subsequent photograph. 

B. Propeller cut length 

1. Only length measurements of cuts wholly within the polygon or within two adjacent 
polygons were included. 
2. If these was a break in the propeller cut (see A.l above), the measurement included only 
those areas with visible cuts to the grass. 
3. Only one of the two cuts were measured for propeller cuts from a boat with two motors 
(see A.3 above). 

C. Acreage 

1. The area was calculated using the continuous edge of the grass bed, regardless if the 
grass along the outer edge was sparse or dense. 
2. Neither bare patches within the bed nor small grassy "islands" beyond the bed's edge 
were calculated. 

D. Grazing cuts 

1. This was the most subjective of all parameters measured. 
2. Cuts which were roughly parallel ( 00 to -300) to the axis of the channel and were 
within a reasonable distance of the bed's edge were considered grazing cuts. 
3. The shape of the bed and chacnel, water depth, and boating traffic patterns, were all 
considered in determining whether a cut was grazing or head-on. 

E. Limitations to mapping propeller cuts from aerial photographs 

1. Although photographers were instructed to shoot true verticals, when the water was 
clear, with the sun angle >200 and <400 to reduce sun glare, when wind was less than 10 
mph, and to frame the photograph with the edge visible, minimizing open water and 
maximizing the area of the grass bed shot, ideal conditions were not evident in every 
photograph. 
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2. Polygons were the result of those areas where propeller cuts were visible in all three 
sets of photographs. 

3. Cuts were sometimes obscured because of drift or rooted algae, long grass blades and 
epiphytic growth. Whenever possible each cut was compared to a photograph either 
preceding or subsequent to the one in question. 

4. The second set of photographs, on November 21,1991, were the least revealing of 
known propeller cuts, Therefore, if skewed in one direction, the amount of pre-buoy cuts 
were under-reported and post-buoy cuts over-reported. 

5. Mapping of all grass beds took place during a one week period by one mapper to aid in 
consistency in reading. 

6. Ground truthing followed some but not all photography. 

7. Some scass, appearing as "reverse" scars (i.e. dark lines in light patchy areas) were 
ground-t~uthed. Even though they may have been continuous linear to an obvious prop 
cut, some were found to be lines of rooted algae without any evidence of a change in water 
depth which would have indicated a prop cut. They were therefore not considered prop 
cuts. 
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Appendix 8. Results of boater observations studies 

A. Big Pass grass bed 

Data collected from the Big Pass boater observations compared the behavior of 296 boaters 
before buoys were installed to the behavior of 21 1 boats after the buoys were installed. 
Below are the general characteristics of the boaters and their boats observed in this area. 

Table A-8.1. Characteristics of boaters and boats frequency results 

Variable Results 

......................................................... .......... Boat size large 16.0% 
.... average ..56.0% 

small.. ....... .27 .O% 
..... unknown 1.0% 

........................................................ Boat type gas ............ 87.2% 
trolling ........ .0.2% 
jetski ........... 7.3% 
non-motor ..... 2.6% 
unknown ...... 2.7% 

................................. ............... Number of occupants in boat 1 13.9% 
2 ............... 30.6% 
3 ............... 21.8% 

..... 4 or more 27.1% 
.... unknown.. .6.6% 

Boat speed ....................................................... fast ........ ....83.6% 
slow ........... 15.6% 
unknown. ..... 1.8% 

The results presented below are only from those tests that revealed meaningful information 
on boaters' reactions to the buoys. Some of the cross-tabulations were inconclusive due to 
a lack of data. Statististical tests for significance were impossible for these cross- 
tabulations, but the results will be presented for consideration. This does not mean the 
results are not meaningful, but simply could not be proven statistically significant The 
results presented below will be prefaced by the question the data was collected to answer 
and by a hypothesis. 

In the tables below, " before" refers to data collected before placement of the buoys. 
Likewise, "after" refers to the data collected after placement of the buoys. 
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QUESTION: Does the percentage of boaters entering the grass bed change after the 
placement of the buoys? 

HYPOTHESIS: A smaller percentage of boaters will enter the grass bed after the buoys' 
installation. 

RESULTS: 

Table A-8.2. Boaters entering grass bed 

Boat enters Boat does not Boat maybe 
grass bed enter grass bed enters grass bed Unknown - - 

Before 0.7% 96.3% 3.1% 0.0% 
After 9.0% 89.1% 1.4% 0.5% 

Significance .0000 

This test shows a significant increase in the percentage of boaters entering the grass bed 
after the buoys than before. The next test more closely examines the actions of the grass 
bed en terers. 

QUESTION: Is there a change in the angle of entry and the location from which boaters 
are entering the grass bed before and after the buoy installation? 

HYPOTHESIS: A smaller percentage of boaters will enter from the marked channel after 
the buoys are in place. The percentage of boats which enter at an angle roughly parallel to 
the channel axis will decrease. 

RESULTS: 

Table A-8.3. Location and angle of entry of boats entering grass bed 

From Siesta Kev channel From ICW From Bie Pass channel 
Parallel Head-on Parallel Head-on Parallel Head-on 

Before 63.6% 18.2% 0.0% 0.0% 18.2% 0.0% 
After 33.3% 14.2% 4.8% 19.0% 0.0% 28.6% 

Significance .0482 

There is a significant decrease in the percentage of boaters entering the channel from the 
Siesta Key channel, particularly among those who just gaze the edge of the grass bed 
while travelling through the channel. Looking at the statistics of the other channels 
surrounding the grass bed, it appears as though the buoys are attracting boaters from the 
ICW. 
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QUESTION: Does the percentage of boats contacting the grass bed change after the buoys 
are installed? 

HYPOTHESIS: Fewer boats entering the grass bed will contact the grass bed after the 
buoys are installed. 

RESULTS: 

Table A-8.4. Boats contacting grass bed after entry 

Boat does not 
Boat contacts grass bed touch bed Unknown 

Boat stuck Boat leaves 
mudtrail 

Before 9.1% 0.0% 
After 0.0% 31.8% 

Significance: .0803 

Comparing boaters entering the grass bed before and after the buoys were installed, there is 
an increase in the percentage of boaters who contact the grass bed. The test itself, 
however, is just marginally significant. The large increase in the percentage of boats 
leaving a mudtrail before and after buoys may be attributed to both the subjectivity of the 
observers and the distance of the observer from the boat. The high percentage of boats 
recorded as "unknown" are further evidence of this. 

QUESTION: Do a greater percentage of commercial or recreational anglers fish b o r  near 
the grass after the buoys are in place than before? 

HYPOTHESIS: A greater percentage of recreational fishermen will fish in or near the 
@ass bed area after the buoys are in, than before. 

RESULTS: 

Table A-8.5. Anglers fishing L o r  n_ear the grassbed before and after 

Commercial Recreational No fishing 
fishermen fishermen pear - 

Before 
After 

Significance: .0087 

Among all boaters observed near the grass bed, there is a significant increase in recreational 
fisherman observed near the grass bed after the buoys, than before. There is a decrease in 
the percentage of obseived cornn~ercial fisherman fishing in or near the grass bed. 

The next test examines where the recreational fishermen are fishing after the buoys are in 
place. 
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QUESTION: Do a greater percentage of those who fish recreationally the grass bed 
before or after the buoy installation? 

HYPOTHESIS: A smaller percentage of those who fish will enter the grass bed after buoy 
installation. 

RESULTS: 

Table A-8.6. Recreational fishermen entering the bed 
before and after buoy installation 

Enters grass bed Does not enter Mavbe enters 

Before 0.0% 66.7% 33.3% 
After 81.8% 18.2% 0.0% 

Significance: .0178 

A much greater proportion of recreational fishermen fishing in or near the grass bed enter 
the grass bed after the buoys are installed, than before. 

QUESTION: Do a greater percentage of boaters exit from the grass bed with their motors 
off when seagrass buoys are marking the bed than before buoys were installed? 

HYPOTHESIS: The buoys increase awareness of the grass bed and boaters exit from the 
grass bed in the least damaging way--with motors off. 

RESULTS: 

Table A-8.7. Motor v. non-motor exiting 
the grass bed before and after grass bed markers 

Exit with motor on Exit with motor off 

Before 90.9% 
After 85.7% 

Significance 1.000 

There is no significant change in the method of boats exiting the grass bed before and after 
the buoys are installed. 

QUESTION: When seagrass buoys are marking the grass bed, is there a significant change 
in the position of the motorboat propeller when exiting from the grassbed than prior to 
buoy installation? 

HYPOTHESIS: There is a greater percentage of boaters who exit with their propellers up 
after the buoys than before. .. 
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RESULTS: 

Before 
After 

Table A-8.8. Propeller position of boats exiting 
the grass bed before and after grass bed markers 

Propeller up Pro~eller down Unknown 

Significance: .2965 

There is no significant change in the propeller status before and after the buoys are 
installed. 

QUESTION: What percentage of boaters who changed their speed near the markers 
(implying knowledge of the grass bed) entered the grass bed and what percentage did not 
enter? 

HYPOTHESIS: A greater percentage of boaters who changed their speed near the maskers 
did not enter the grass bed. 

RESULTS: 

Table A-8.9. Boaters who changed speed near markers and entry 

Entered mass bed Did not enter Maybe entered grass bed 

Stopped or slowed 26.1% 65.2% 8.7% 
Didn't change speed 5.1% 94.2% 0.6% 
Doesn't go near buoys 66.7% 33.3% 0.0% 

Although there are no before and after comparisons to be made, it is interesting to note that 
26.1% of those who presumably were aware of the grass bed (those who changed speed 
near markers), chose to enter the bed. Of the 16 boaters who entered the bed, six (37.5%) 
stopped or slowed down, presumably entering the bed intentionally. This strenghtens the 
evidence that buoys encourage people to enter the beds. 

QUESTION: What percentage of boaters who changed their course near the markers 
(implying knowledge of the grass bed) entered the grass bed and what percentage did not 
enter compared to those who stayed on course? 

HYPOTHESIS: A greater percentage of boaters who changed their course near the 
markers did not enter the grass bed. 
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RESULTS: 

Table A-8.10. Boaters' course near markers correlated to bed entry 

Entered rrrass bed Did not enter Maybe entered ?sass bed 

Changed course 19.6% 
Stayed on course 2.3% 
Not near masker 75.0% 

Significance .0000 

Of those boaters who changed course near the maskers, 19.6% entered the bed and 73.9% 
did not enter the bed. Altliough the majority of those who did change their course did not 
enter the bed, almost one-fifth of those who presumably knew there was a grass bed, opted 
to enter it. Of the 15 who entered the bed, nine (60.0%) changed course, presumably 
entering the bed intentionally. This adds further evidence that the seagrass buoys are 
attracting boaters into beds. 

In summay, a significantly greater percentage of boats entered the grass bed after the 
buoys than before. A smaller percentage of them entered from the channel masked with 
seagrass buoys and @eater numbers entered from nearby channels with conventional .. 

markers. There is, if at all, a slight increase in the percentage of boats which touched the 
grass bed after the buoys than before. There is a significant increase in recreational 
fisherman fishing in or near the grass flats after the buoys were installed and a significant 
increase in recreational fishelmen entering the grassbed after buoy installation. The 
presence of buoys had no significant observable effect concelning either motor usage or 
propeller position upon exiting the grass bed. Tests relating to speed and course changes 
near markers show evidence that buoys attract people to enter seagrass beds. 
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B. City Island grass bed 

Data collected from the City Island boater observations compared the behavior of 202 
boaters before buoys were installed to the behavior of 165 boaters after the buoys were 
installed. Below are the general characteristics of the boaters and their boats observed in 
this area. 

Table A-8.11.Characteristics of boaters and boats frequency results 

Variable Results 

Boat size large.. ............. 8.4% 
average. ........ ..57.2% 

........... small. ..24.3 % 
n/a ................ 10.1% 

Number of occupants (1). .............. .20.4% 
(2) ............... .24.5% 
(3) ................ 23.2% 
(4). ................ .6.0 % 
(>4) ............... .0.8% 
unknown ........ .25.1% 

Boat type Motorboats 
................ gas 72.5% 

.......... trolling.. .0.5 % 
jetski .............. 15.0% 

Non-motorboats 
.................. sail 3.3% 

......... paddlelrow 0.5% 
drifting ............ 0.5% 

The results presented below are only from those tests that revealed meaningful information 
on boaters' reactions to the buoys. Some of the cross-tabulations were inconclusive due to 
a lack of data. Statistical tests for significance were impossible for these cross-tabulations, 
but the results will be presented for consideration. This does not mean the results are not 
meaningful, but simply could not be proven statistically significant. The results presented 
below will be prefaced by the question the data was collected to answer and by a 
hypothesis. 

In the tables below, " before" refers to data collected before placement of the buoys. 
Likewise, "after" refers to the data collected after placement of the buoys. See Appendix 4 
for a map of the zone locations. 
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QUESTION: Does the number of boaters entering the grass bed change after the placement 
of 
the buoys? 

HYPOTHESIS: Fewer boaters will enter the grass bed on the marked edge. 

RESULTS: 

Table A-8.12. Percentages of boaters entering grass bed in each zone 
before and after placement of informational buoys 

Zone A 

Boater does Boater Boater 
not enter enters fast enters slowly 

Before 69.1% 27.3% 3.6% 
After 62.0% 29.0% 9.0% 

Significance: .I570 

Zone B 

Boater does Boater Boater 
not enter enters fast enters slowlv 

Before 78.2% 18.4% 3.4% 
After 70.8% 16.8% 12.4% 

Significance: .0732 

Zone C 

Boater does Boater. Boater 
pot enter enters fast enters slowlv 

Before 87.2% 11.7% 1.1% 
After 68.7% 27.3% 4.0% 

Significance: .0070 

Zone D 

Boater does Boater Boater 
n-r enters fast enters slowly. 

Before 77.2% 
After 55.7% 

Significance: .005 1 
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Table A-8.12 indicates an overall increase in the number of boaters entering the grass bed 
after the placement of the buoys. In zones C and D, a large increase in the percentage of 
boaters entering the grass bed fast was observed. Although the percentage of boaters 
entering slowly also increased in zones C and D, the difference was less dramatic. 

In zone B on the other hand, the percentage of boaters entering fast changed very little after 
placement of the buoys, but a much larger increase in the percentage of boaters entering slowly was 
observed. It is also interesting to note that only 7.4% more boaters entered the grass bed in zone B. 
This was a mucl~ less significant increase than in zones C and D. The 7.1 % increase observed in 
zone A was insignificant. 

The information above both contradicts and supports the hypothesis that less boaters would enter 
the grass bed along the marked edge. Overall, more boaters entered after placement of the buoys. 
This suggests the buoys are actually atti-acting boaters to the grass bed. The increase was less, 
however, along the only completely marked edge. 

In order to better understand the results of this test, we looked more closely at boater behavior 
around the buoys. Variables such as the boaters' angle of entry onto the grass bed, speed changes 
near the markers, and course changes near the markers were analyzed for any significant 
differences. We also found it necessary to determine if the type of craft (jetski, sailboat, inboard or 
outboard) or the type of boater (fishelmen or recreational) changed significantly after placement of 
the buoys.The information will reveal more precisely how the buoys are affecting boater behavior. 

The next test was designed to differentiate between boaters whose destination was the grass bed and 
those boaters who simply grazed the edge of the grass bed enroute to somewhere else. Boaters were 
separated into eight groups according to: their angle of entry (roughly perpendicular or parallel), the 
speed of their entry (either fast or slow) and the location of their entry (on a marked or unmarked 
edge). It was assumed that those boaters who entered on a perpendicular angle intended the grass 
bed as a destination, while those who entered on a path parallel to the adjacent channel did not. The 
results presented in Table A-8.13 are only for those boaters who entered the grass bed. 

QUESTION: Do the boaters' speed and/or angle of entry into the grass bed change after the 
placement of the buoys? 

HYPOTHESIS: Boaters will slow down near the markers, and the number of parallel or grazing 
entries will decrease after placement of the buoys. 

RESULTS: The first set of results below analyzes the differences in the angle of boaters' entry into 
the grass bed. Percentages were obtained from the total number of boaters who entered the grass 
bed in each zone. Boaters who crossed the edge in C and traveled into B or D, for example, were 
not included in these calculations. 
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TABLE A-8.13. Angle of entry 

BEFORE PLACEMENT AFTER PLACEMENT 
unmarked area unmarked area marked area 

pelpen- perpen- 
dicular parallel 

perpen- 
Zone dicular parallel dicular ~arallel 

DISCUSSION: First, compare columns (1) and (5). Marked areas revealed higher percentages of 
perpendicular entries in zones A and C. This suggest the buoys are attracting boaters. In zone B, 
however, the percentage of perpendicular entries decreased from 100% to 72.3% after placement. 

Parallel entries increased after placement on marked edges only in zone B. This could be due to the 
inadequacies of our sampling methods. Since the exact location of the grass bed edge before 
placement of the buoys was often unclear (especially during high tides), identifying parallel boater 
entry was sometimes difficult. After the placement of the buoys, the edge in zone B became much 
more defined and boater enhy became much easier to identify. Hence, more parallel entries were 
reported after placement. Parallel entries in marked areas were low compared to unmarked areas in 
zones A and C (columns 2 , 4  and 6). 

The rise in the number of perpendicular entries along the marked edge demonsn-ates that buoys are 
an attractive force to boaters. On the other hand, the decrease in the number of parallel entries ' 
(with the exception of zone B) suggests the buoys act as a dete~rent. In order to determine which is 
the case, it is necessay to examine boater behavior more carefully. 

The next set of results analyzes any speed changes that occurred along with the changes in angle of 
entry. The figures in Table A-8.14 are percentages of only those boaters who entered on a 
perpendicular angle. 

Table A-8.14. Speed of boats entering at a perpendicular angle 

BEFORE PLACEMENT AFTER PLACEMENT 
unmarked area unmarked area nlarked area 

Zone fastentrv slowentrv fast entry slow entry fast entry slow entry 

DISCUSSION: Percentages of fast and slow perpendicular enmes (columns 1 through 2) before 
placement are very similar for all zones with the exception of zone C. The percentages of fast entries 
along the marked areas (column 5) were less than in unmarked areas (columns 1 and 3). 
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Percentages of slow entries were higher after placement in zones A, B, and C (columns 4 and 6). 
Overall, these is a decrease in the percentage of boaters entering head on and fast, and a concomitant 
increase in the number of boater entering head-on and slowly, 

Although this difference was insignificant, it is interesting to note that the percentage of boaters in 
zone B ente~ing the grass bed fust on a perpendicular angle decreased from 80.0% to 61.5% after 
placement of the buoys. This was the largest decrease for any of the marked zones. On the other 
hand, the percentage of boaters entering the grass bed in zone B slowly on a perpendicular angle 
increased from 20.0% to 38.5% after placement. This was the lasgest increase observed for any of 
the masked zones. 

The data suppoi-ts the hypothesis that more boaters entering the gsass bed head-on will slow down 
after placement of the buoys. 

The figures in Table A-8.15 are percentages of only those boaters who entered on a nearly pasallel 
angle. 

Table A-8.15. Speed of parallel entry 

BEFORE PLACEMENT AFTER PLACEMENT 
unmasked asea unmasked area masked area 

Zone fast envv slow entry fast entw slow entrv fast entrv slow entry 

DISCUSSION: The data in Table A-8.15 indicate that the buoys had little or no effect on the speed 
of parallel entries in zones A and C. In zone B, no parallel entries were observed in the field before 
placement of the buoys, but a high percentage were observed after placement. This could be due 
again to the inadequacies of the sampling methods mentioned in the discussion for Table A-8.13. 
That is, parallel entries were much easier to identify after placement of the buoys. The fact that a 
high percentage of boaters entered the grass bed slowly in zone B suggests some effect on boater 
behavior that will benefit the gass  bed. 

It must be remembered that Tables A-8.14 and 15 analyze speed changes for only those boaters 
who entered the grass bed. But what about the boaters who did not enter the grass bed? Did the 
buoys affect their speed or course? The next set of tests attempt to answer these questions. 
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QUESTION: How many boaters change their course near the buoys? Are they then entering or 
turning away from the gass  bed? 

HYPOTHESIS: Boaters will change their course near the buoys to avoid the grass bed. 

RESULTS: 

Table A-8.16. Course changes near buoys for those boats entering the grass bed 

changed course stayed on course 

Zone A: 9.5% 90.5% 
Zone B: 25.8% 74.2% 
Zone C: 9.0% 9 1 .O% 
Zone D: No buoys in this zone 

The percentage of boaters who changed their course to enter the grass bed was highest in zone B. 
These results suggests that the boaters were attracted by the buoys. The high percentage of boaters 
who stayed on course and entered the grass bed seems to indicate the buoys had little effect on the 
behavior of boaters who intended the grass bed as their destination. 

The percentages presented in Table A-8.17 were obtained from only those boaters who did not enter 
the grass bed. 

Table A-8.17. Course changes near buoys for those boats that 
did not enter the grass bed 

chanced course stayed on course 

Zone A: 59.1% 40.9% 
Zone B: 74.6% 25.4% 
Zone C: 60.0% 40.0% 
Zone D: No buoys in this zone 

Table A-8.17 reveals that a high percentage of boaters changed their course near the buoys to avoid 
crossing the grass bed. The highest percentage occurred in zone B. Tables A-8.16 and 17 indicate 
a definite effect on boater behavior. More boaters are changing their course to enter in zone B, yet a 
higher percentage of boaters in all three marked zones changed their course to uvoid the grass bed. 
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The next two tests attempt to determine any changes in boater speed near the buoys. 

QUESTION: Do the buoys have any effect on boaters' speed ? 

HYPOTHESIS: Boaters will slow down near the markers. 

RESULTS: Percentages in Table A-8.18 were obtained from only those boaters who entered the 
grass bed. 

Table A-8.18. Entering boaters' speed near buoys 

continued at 
ped slowed down same s~eed 

ZoneA: 23.5% 0.0% 
Zone B: 10.0% 26.7% 
ZoneC: 0.0% 11.1 % 
Zone D: No buoys in this zone 

Statistical tests for significance were impossible. Note the highest percentage of boaters slowing 
down occurred in zone B. The data above support the hypothesis that boaters will slow down near 
the buoys before they enter the grass bed. The reason such a high percentage of boaters stopped in 
zone A is unclear, but the proximity of the Ski-a-rees (water skiing) boat dock and several public 
boat ramps could have been a factor. 

Percentages in Table A-8.19 were obtained from only those boaters who did not enter the grass 
bed. Statistical tests for significance were impossible. 

Table A-8.19 Boaters speed near buoys when the boat 
did not enter the grass bed 

continued at 
slowed down same speed 

ZoneA: 4.8% 0.0% 95.2% 
Zone B: 0.0% 12.7% 87.3% 
ZoneC: 0.0% 25.0 % 75.0% 
Zone D: No buoys in this zone 

Although they did not enter the grass bed, a high percentage of boaters changed their speed near the 
buoys. This suggests the buoys are acting as a deterrent. 

The results above suggest the buoys act as deterrents, but many boaters nevertheless do enter the 
grass bed. In order to accurately assess the ability of the buoys to reduce damage, it is necessary to 
analyze any changes in the types of boats or boaters entering the grass bed. It is also necessary to 
examine any changes in boater behavior once they are on the grass bed. 
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The types of motors distinguished in the next two tests (either on or off) were: gas (both inboard 
and outboard), trolling motors, or jetski. 

QUESTION: Do the buoys have any effect on the types of motors used to enter the grass bed? 

HYPOTHESIS: Jetski use of the grass bed will increase after placement of the buoys 

RESULTS: 

Table A-8.20. Types of motorboat entering grass bed 

BEFORE AFTER 

gas jet ski off pas iet ski off significance 

Zone A: 70.2% 27.7% 2.1% 72.2% 19.4% 8.3% .3310 

Zone B: 56.3% 37.5% 6.3% 64.9% 32.4% 2.7% .7442 

Zone C: 36.4% 63.6% 0.0% 46.7% 50.0% 3.3% .6570 

Zone D: 61.8% 35.3% 2.9% 57.1% 39.3% 3.6% .9325 

None of the results were significant. The results suggest the buoys have little effect on the type of 
motor used to enter the grass bed. The next test analyzes any effects the buoys had on the type of 
motor used to exit the grass bed. 

QUESTION: Do the buoys have any affect on the type of motor used to exit the grass bed? 

HYPOTHESIS: More boaters would exit with their motors off after placement of the buoys. 

RESULTS: 
Table A-8.21. Method of exiting from grass bed 

BEFORE AFTER . 

no no 
gadon) trollinrr off motor cras(on) - trollincr off motor 

Zone A: 91.3% 2.2% 4.3% 2.2% 86.5% 2.7% 8.1% 2.7% 

Zone B: 93.7% 0.0% 6.3% 0.0% 80.0% 0.0% 15.0% 5.0% 

Zone C: 100% 0.0% 0.0% 0.0% 86.2% 0.0% 6.9% 6.9% 

Zone D: 96.9% 0.0% 0.0% 3.1% 96.7% 0.0% 3.3% 0.0% 

.No significant changes were encountered in zones A (.9005), B (.4135) C (.4637), or D (.5190). 
None of the results were significant. The results suggest the buoys have little effect on the type of 
motor used to exit the grass bed. 
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QUESTION: Does the number of skiers entering the grass bed change after placement of the buoys? 

HYPOTHESIS: Fewer water skiers will enter the grass bed after placement of the buoys. 

RESULTS: Percentages of all types of boats entering the bed were obtained from total boaters 
within each zone. 

Table A-8.22. Percentage of entering boaters who are water skiers 

BEFORE AFTER 

skiinrr not skiing skiin? not skiing 

Zone A: 15.7% 84.3% 23.7% 76.3% 

Zone B: 0% 100% 2.5% 97.5% 

Zone C: 16.7% 83.3% 16.1% 83.9% 

ZoneD: 26.5% 73.5% 16.1% 83.9% 

Significance levels were: zone A, (.4985); zoni B, (.4870), zone C, (.9685); zone D, (.4771.) 
None of the results were significant. The percentage of skiers that entered the grass bed after 
placement was lowest in zone B. This makes intuitive sense, because most skiers try to avoid 
shallow water and buoys. 

QUESTION: Are the buoys attracting fishemen? 

HYPOTHESIS: Buoys will attract more recreational fishermen. 

RESULTS: Percentages were obtained from total boaters within each zone. 

Table A-8.23. Percentage of entering boaters who are fishermen 

BEFORE AFTER 
non non 

commercial commercial commercial commercial 

ZoneB: 10.5% 10.5% 5.0% 25 .O 9% 

Zone C: 0% 0% 9.7% 6.5% 

Significance levels: A, (.3854); B, (.2495); C, (nla); D, (.5000). No significant change in the 
number of fishelmen entering the grass bed was encountered in any of the zones. Notice, 
however, the relatively high percentage of non-commercial fishelmen entering the p s s  bed in zone 
B after placement of the buoys. 
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Discussion 

The objective of this study has been to determine the ability of warning buoys to prevent boat 
propeller damage to seagrass beds. It is our hypothesis that tile buoys will prevent damage by 
either reducing the number of boaters enteling the pass bed andlor changing boater behavior while 
on the grass bed, The results obtained from this study both support and contradict our hypothesis. 

Table A-8.12 indicates an overall increase in the number of boaters entering the grass bed after 
placement of the buoys. The increases obselved along the masked edges in zones A and B, 
however, were considerably less than in zones C and D and wese statistically insignificant. The 
reason for the overall increase is unclear, b~lt could be seasonal. That is, the number of tourists on 
the bay may have increased during the time of study, and boaters less fanilia- with grass beds may 
be more likely to enter. 

Boaters entering the grass bed slowly accounted for most of the increase obselved in zones A and 
B. This fact supports our I~ypothesis that boaters will slow down near the buoys. 

Statistical tests for significance were not pelformed on Tables A-8.13 through 19 due to a lack of 
pl-e-placement data. This made before and after comparisons impossible, but the percentages were 
psesented for consideration. Inte~preted co~~ectly,  these percentages should reveal how the buoys 
are effecting boater behavior. 

Changes in the boaters' angle of entsy onto the grass bed were presented in Table A-8.13. An 
increase in the percentage of pe~pendiculas entries, along with a decrease in the number of parallel 
entries, was obse~ved in zones A and C. Boaters in zone B responded to the buoys differently. In 
this zone, the percentage of pelpendicular entries decreased, while parallel eritxies increased. As 
stated previously, we have assumed those boaters,enteling the grass bed on a perpendicular angle 
intend the grass bed as their destination. 

The rise in the number of perpendiculal- envies along the masked edge suggests an attraction to 
boaters caused by the buoys. With the exception of zone B however, the decrease in the number of 
parallel entries suggests the buoys act as detel~ents, especially for those boaters who do not wish to 
enter the grass bed. The increase in parallel entsies obsel-ved in zone B might be explained by the 
inadequacies of our sampling methods described earlier. 

Tables A-8.14 and 15 illusu-ate boaters' speeds with respect to their angle of ently. In Table A-8.14 
the percentages of boaters entering the grass bed fast on a pelpendicular angle were lower in the 
masked aseas. Similarly, the percentages of slow pelpendicular entries in the marked areas were 
higher than unmarked aseas. These results support our hypothesis that boaters will slow down near 
the buoys. 

The data in Table A-8.15 indicate that the buoys had little effect on the speed of parallel entries in 
zones A and C. The results for zone B are difficult to interpret because no parallel entries were 
reposted before placement. 

Tables A-8.16 and 17 illustrate course changes near the buoys. The highest percentage of boaters 
changing their course to enter the grass bed occurred in zone B, but the highest percentage of 
boaters who changed their course so as not to enter also occurred in zone B. The results from these 
two tests indicate the buoys a e  attracting some boaters, but are also deterring many others. 

The data in Table A-8.18 again support our hypothesis that boaters will slow down before entering 
the grass bed near the buoys. It is interesting to note that many boaters slowed down near the 
markers, but chose not to enter (Table A-8.19). Once again this lends support to our hypothesis 
that the buoys will sometimes act as deterrents. 
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Significant changes in the type of motor used to enter or exit the grass bed (Tables A-8.20 and 21) 
were not found in any zone. Increases in the percentages of boaters exiting with their motors off 
after placement were found in every zone, with the shapest increase occurring in zone B. 

The results presented in Table A-8.23 did not reveal any significant.cl~anges in the percentage of 
recreational or commercial anglers enteling the grass bed. The number of recreational fishermen 
entering the grass bed, however, did increase in every zone after placement. The largest increase 
was observed in zone B. It seems this increase in recreational fishelmen could have accounted for 
the increases in pel-pendiculas entries described earlier. 

To summarize, the number of boaters entering the grass bed in unmasked zones increased after 
placement. A marginally significant increase (.07) of boaters entering the grass bed also occul~ed in 
zone B, the completely marked zone. Tile percentage of boaters entering the gass  bed on a 
pespendicu1a.s angle increased in some aseas, but decreased in the only completely masked zone. The 
number of boaters entering the bed at a nearly parallel angle, on the other hand, decreased in the 
unmarked zones, but increased in the marked zones. A higher percentage of boaters slowed down 
as they entered the grass bed on a masked edge than on an unmasked edge. A @eater percentage of 
boaters changed tlleir course to avoid the grass bed along the masked edge than along the unmarked 
edge. A gseater percentage of boaters, however, also changed their course to enter the grass bed 
near the markers than near the unmasked edges. 


