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PREFACE

Florida LAKEWATCH Data 2001 presents limnological data collected from 1235 inland
water bodies and river/creek stations and 269 saline stations sampled by Florida
LAKEWATCH citizen volunteers from 1986 through 2001 (Figures 1 and 2). More than
1500 Florida volunteers have monitored 1504 water bodies and saline or offshore stations

monthly in 55 counties.

This is the tenth annual Florida LAKEWATCH report in which Florida LAKEWATCH data
are summarized and compiled. This year's report contains a comprehensive summary of
Florida LAKEWATCH data collected from 1986 through 2001. A dot (.) recorded on a line
indicates that no information was collected. The information contained in this report includes

the following summaries when available:

1)

2)

3)

Florida LAKEWATCH inland water chemistry summary (1235 summaries)

a)
b)
c)

d)
e)

)

9)
h)

Location of water body (Latitude and Longitude)

Period of record of sampling

Surface area (Dickinson et al. 1982, Shafer et al. 1986, Florida LAKEWATCH
bathymetric maps, Hillsborough County lake atlas (www.lakeatlas.usf.edu),

Seminole County water atlas (www.seminole.wateratlas.usf.edu), Canfield and
Hoyer 1992, and Greis 1985)

Florida Lake Region (Griffith et al. 1997)

Geologic (Brooks 1981a) and physiographic regions (Brooks 1981b)

Long-term and monthly Florida LAKEWATCH averages for total phosphorus, total
nitrogen, chlorophyll, and Secchi depth

Periodic water chemistry data: quarterly color

Supplemental water chemistry data: pH, total alkalinity, specific conductance, color,

chloride, silicon, sulfate, calcium, magnesium, sodium, potassium and iron

Florida LAKEWATCH saline water chemistry summary (269 summaries)

a)
b)
c)
d)

e)

Location of station (Latitude and Longitude)

Period of record of sampling

Geologic (Brooks 1981a) and physiographic regions (Brooks 1981b)

Long-term and monthly Florida LAKEWATCH averages for total phosphorus, total
nitrogen, chlorophyll, and Secchi depth

Periodic water chemistry data: monthly color and conductance

Bacteria summary (145 summaries)

a)
b)

Total coliform counts
Fecal coliform counts
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4)

5)

6)

7

8)

9)

Florida LAKEWATCH aquatic plant summary (564 summaries)
a) Percent area covered by aquatic macrophytes (PAC)
b) Percent volume infested with aquatic macrophytes (PVI)
c) Above-ground standing crop of emergent, floating-leaved, and submerged
vegetation (kg/m?)
d) Average width (m) of the floating-leaved and emergent zones
e) Average lake depth (m)
f) All plant species seen while sampling, listed according to the frequency of
occurrence in evenly spaced transects around the water body
Electrofishing summary (24 water bodies)
a) A list of all fish species found according to the number caught per hour
b) Kilograms per hour calculated from regression equations provided from Bill
Schaeffer (Florida Fish and Wildlife Conservation Commission, personal
communication) and from Hoyer and Canfield (1994)
c) The minimum, mean, and maximum kilogram per hour taken from Canfield and
Hoyer (1992), listed for each fish species collected
d) Individual 1999, 2000 and 2001 electrofishing catch per unit of effort (kg of fish /
hour of sampling) versus total chlorophyll (mg/m?) and number of fish species
collected versus surface area overlaid onto two graphs for 60 Florida lakes sampled
by Canfield and Hoyer (1992)
Trawl summary (12 summaries):
a) List of all species caught
b) Size group
¢) Mean catch per minute (CPM)
d) Range of total length (TL).
Mercury summary (38 summaries):
a) Total Length (mm) of each fish sampled
b) Total Weight (g) of each fish sampled
c) Sex identified for each fish sampled
d) Mercury Concentration (ppm) for each fish sampled
Aquatic bird summary (12 summaries)
a) List of all species identified
b) Abundance for each species seen
Bathymetric map (355 maps)
a) Florida LAKEWATCH (237 maps)
b) Hillsborough County Lake Atlas (www.lakeatlas.usf.edu) bathymetric map (85
maps)
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c) Seminole County Water Atlas (www.seminole.wateratlas.usf.edu) bathymetric
map (19 maps)

Some of the larger water bodies sampled by citizen volunteers were sectioned into smaller
areas. Different citizen groups were responsible for separate areas of a larger water body,
making these larger water bodies easier to sample. For example, Lake Istokpoga in
Highlands County (surface area is 30,117 acres) has two groups of samplers: Istokpoga
North (the northern end of the lake) and Istokpoga (the southern end of the lake). Each
summary available for Lake Istokpoga was repeated for each area of Lake Istokpoga
sampled by volunteers.

This report is placed at each of the eleven state university libraries and given to the Florida
Department of Environmental Protection, all five Water Management Districts, and the Florida
Fish and Wildlife Conservation Commission each year. This year's comprehensive report is
available for viewing and downloading on the Florida LAKEWATCH web page. Data are
also available by request in either hard copy or computer disk formats. To obtain a copy of
the Florida LAKEWATCH data set contact:

Florida LAKEWATCH

University of Florida

Institute of Food and Agricultural Sciences
Department of Fisheries and Aquatic Sciences
7922 NW 71st Street

Gainesville Florida 32653

(352) 392-4817

E-malil: lakewat@ufl.edu

Web page: http:// lakewatch.ifas.ufl.edu
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Figure 1. Map of Florida with small circles representing the location of inland water bodies
sampled from 1986 through 2001 by Florida LAKEWATCH citizen volunteers
(number of water bodies including river and creek stations = 1235).
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Figure 2. Map of Florida with small circles representing the location of saline stations sampled
from 1986 through 2001 by Florida LAKEWATCH citizen volunteers (number of
saline stations = 269)
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ADDITIONAL RESOURCES

For more than 10 years, Florida LAKEWATCH has expended much of its energy recruiting
and training volunteers and facilitating the collection of data on hundreds of Florida's water
bodies. While we continue to add new water bodies to the program, we are also challenged
to provide useful information to hardworking volunteers and professionals around the state.

To accomplish this, we have developed a series of informational circulars and pamphlets.
These materials provide a basic introduction to the terminology and concepts used in the
water management arena. We want to point out, however, that not all scientists and water
managers use this information in precisely the same way. The descriptions and explanations
that we have assembled represent water management as the Florida LAKEWATCH team
has come to understand it after much research, observation, and feedback from volunteers.

The following is a list of the latest pamphlets/circulars now available. Titles in bold are
available for downloading from our web page (http:/lakewatch.ifas.ufl.edu). Downloads are
in PDF format and require Adobe Acrobat Reader for you to read and print out. Adobe
Acrobat Reader can be downloaded for free through a link available on our web site.

* Florida LAKEWATCH Data — What Does It All Mean — leads you through
the data tables and graphs of the annual Florida LAKEWATCH data packet and
shows you how to spot trends and patterns in your data.

* Trophic State: A Waterbody's Ability to Support Plants, Fish, and
Wildlife — explains the four trophic state classifications used by the Florida
LAKEWATCH program, discusses how LAKEWATCH uses your data to
determine your water body's trophic state and shows how this information can be
useful to you.

* Florida Lake Regions: A Classification System — explains the
development of 47 Florida Lake Regions and discusses why it's important for
you to know which Lake Region your water body is in and how such information
can be useful.

* A Key to Water Management: The ABC's (Circular 101) — is a handbook
of commonly used terms and concepts used in water management. This circular is
almost a one-stop shop for the basics in Florida limnology (lake science). On our
web page, we have divided the handbook into three PDF files:

e Part I. Title and Introduction (Prologue, Scientific Method, Metric to English
Conversion Factors, Metric Units).
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Part Il. Terms and concepts alphabetically from A to L (Algae, Algae
Bloom, Algal Biomass, Alkalinity, Aquatic Macrophytes, Aquatic Plant,
Average Plant Biomass, Benthic, Benthic Algae, Biological Productivity,
Biomass, Calcium, Chloride, Chlorophyll, Color, Common Plant Name,
Emergent Plants, Emergent Plant Biomass, Eutrophic, Fish Kill, Floating-
leaved Plants, Floating-leaved Plant Biomass, Frequency of Occurrence,
Fresh Plant Weight, Geologic Region, Groundwater, Humic Acids,
Hydraulic Flushing Rate, Hypereutrophic, Iron, Lake Region, Limiting
Environmental Factors, Limiting Nutrient, Limnology).

Part 1ll. Terms and concepts from M to Z (Macrophyte, Magnesium,
Mean Depth, Mesotrophic, Morphometry, Nitrogen, Nutrients,
Oligotrophic, PAC, Particulates, Periphyton, pH, Phosphorus,
Physiographic Region, Phytoplankton, Potassium, PVI, Salinity, Scientific
Plant Name, Secchi Depth, Silica, Sodium, Specific Conductance,
Submersed Plants, Submersed Plant Biomass, Sulfates, Surface Water,
Total Alkalinity, Total Chlorophyll, Total Nitrogen, Total Phosphorus,
Transparency, Trophic State, Trophic State Index (TSI), Water Clarity,
Water Depth, Water Quality, Watershed, Width of Emergent and Floating-
leaved Zone, FDEP Standards for Class Il Freshwaters, Recommended
Reading).

A Beginner's Guide to Water Management — Nutrients (Circular 102) —
This circular focuses on algae and the factors that limit or enhance their abundance
in water bodies. It provides background information about algae, the concept of
“limiting nutrients”, use of models to predict algal abundance, and some
information about other limiting environmental factors.

A Beginner's Guide to Water Management — Water Clarity (Circular 103) —
This circular focuses on water clarity (or transparency) to promote a better
understanding of the dynamics and significance of water clarity in Florida lakes. It
includes a discussion of important strategies used to manage water clarity and
provides basic information about water clarity, with an emphasis on its relationship to
algal growth in lakes.

Introduction. Introduction to circular: focus, purpose and topics.

Part 1. Measuring water clarity: The Secchi disc,

Part 2. What Affects Water Clarity?: dissolved substances, particulates,
aquatic plants, location, and seasonal variations.
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e Part 3. Water Clarity and Biological Productivity: chlorophyll
concentrations, water clarity, nutrient concentrations, plant abundance,
biological productivity and trophic state.

e Part 4. Managing Lakes for Water Clarity: using water chemistry data to
predict water clarity, hyperbolic relationships, Secchi depth and chlorophyll,
Secchi depth and color, empirical models, using empirical models for
predicting chlorophyll levels, clues to understanding empirical models, how
to use an empirical model, How much confidence can you have in an
empirical model?: empirical models and their limitations.

* Appendix A. Description of Terms. Excerpts from Florida LAKEWATCH
Information Circular 101.

d) A Beginner's Guide to Water Management — Lake Morphometry, 2nd Ed.
(Circular 104)— This circular focuses on the size and shape of a lake basin (i.e.
lake morphometry) and how these factors affect a lake's water chemistry and water
quality. This 40-page booklet covers the range of information related to lake
morphometry with examples illustrated by photos and graphs.

e) Introduction: Cover, title page, introduction with accompanying
photographs.

e Part 1includes brief descriptions of how lakes are formed.

e Part 2 provides a discussion on how bathymetric maps are made and
what they tell us about lakes.

¢ Part 3 includes definitions and brief discussions on the significance of each
of the commonly measured morphometric features associated with
bathymetric maps (i.e., lake surface area, fetch, lake volume, hypsographic
curves, maximum depth , maximum length, maximum width, mean width,
mean depth, shoreline length and shoreline development).

e Part 4 discusses how wind and wave action can result in water mixing in
lakes and the role that lake morphometry can play within those dynamics.
Wave disturbance frequencies and the dynamic ratio are introduced as
tools for predicting wind effects on lakes.

* Appendix A and B provide instructions on how to measure lake surface
area and lake volume.

f) A Beginner's Guide to Water Management — Symbols, Abbreviations &
Conversion Factors (Circular 105)— This 44-page booklet provides the tools
for reading, converting, interpreting and/or translating units of measure that are
commonly used by people involved in water management in the U.S. and
internationally. Much of this information is typically only available by searching
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numerous publications, but we have assembled it here under one cover for quick
reference. Included in this circular:

g) Common Sl Prefixes

h) Commonly Used Abbreviations and Symbols

i) Commonly Used Metric and English Conversion Factors

) A Glossary of Commonly Used Metric and English Conversion Factors

k) Elements and Atomic Weights

[) Interpreting Water Chemistry Formulas and Calculating Molecular Weights

m) Different Ways of Expressing a Chemical Compound

n) Using Atomic Weights to Compare Different Measures of Concentration
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SCIENTIFIC PUBLICATIONS

Florida LAKEWATCH realizes that the database the volunteers are creating is
unprecedented, with over 1200 different systems ever sampled and some individual water
bodies sampled monthly for over 15 years. The valuable information contained within this
database should be brought to the attention of professionals assigned with the duty of
managing these valuable water resources. Getting this data and subsequent analyses to the
professionals in the water management arena so that sound, scientifically credible water
management can be accomplished has become a priority for the Florida LAKEWATCH
Program.

The following is a list of the scientific peer-reviewed publications using LAKEWATCH Data:

Brown, C. D., D. E. Canfield, Jr., R. W. Bachmann, and M. V. Hoyer. 1998. Seasonal
patterns of chlorophyll, nutrient concentrations and Secchi Disk transparency in
Florida Lakes. Lake and Reservoir Management Journal 14: 60-76.

Brown, C. D., D. E. Canfield, Jr., R. W. Bachmann, and M. V. Hoyer. 1999. Evaluation of
surface sampling for estimates of chlorophyll, total phosphorus, and total nitrogen
concentrations in shallow Florida Lakes. Lake and Reservoir Management 15: 121-
132.

Brown, C. D., R. W. Bachmann, M. V. Hoyer, and D. E. Canfield Jr. 2000. Nutrient-
chlorophyll relationships: an evaluation of empirical nutrient-chlorophyll models
using Florida and north temperate lake data. Canadian Journal of Fisheries and
Aquatic Sciences 57: 1574-1583.

Canfield, D. E., Jr., C. D. Brown, R. W. Bachmann, and M. V. Hoyer. 2001. Volunteer
lake monitoring: testing the reliability of data collected by the Florida
LAKEWATCH program. Lake and Reserv. Manage. 18(1):1-9.

Hanlon, S. G., M. V. Hoyer, C. E. Cichra, and D. E. Canfield Jr. 2000. Evaluation of
macrophyte control in 41 Florida lakes using triploid grass carp
(Ctenopharyngodon idella) at different stocking rates. Journal of Aquatic Plant
Management 38: 48-54.

Hoyer, M. V., J. Winn, and D. E. Canfield Jr. 2001. Citizen monitoring of aquatic bird
populations using a Florida lake. Lake and Reservoir Management 17: 82-89.
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Mataraza, L. K, J. B. Terrell, A.B. Munson and D. E. Canfield, Jr. 1999. Changes in
submersed macrophytes in relation to title storm surges. Journal of Aquatic Plant
Management 37: 3-12.

Nagid, E. J., D. E. Canfield, Jr., and M. V. Hoyer. 2001. Wind-induced increases in trophic
state characteristics of a large (27 km?), shallow (1.5 m mean depth) Florida lake.
Hydrobiologia: 455: 97-110.

Terrell, J. B. and D. E. Canfield Jr. 1996. Evaluation of the effects of nutrient removal and
the “Storm of the Century” on submersed vegetation in Kings Bay - Crystal River,
Florida. Lake and Reservoir Management 12:394-403.

Terrell, J. B., D. L. Watson, M. V. Hoyer, M. S. Allen, and D. E. Canfield Jr. 2000.

Temporal water chemistry trends (1967-1997) for a population of Florida
waterbodies. Lake and Reservoir Management 16: 177-194.
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INTRODUCTION

Florida LAKEWATCH is a citizen-based volunteer water monitoring program. Staff from the
University of Florida's Department of Fisheries and Aquatic Sciences trained citizens
throughout Florida to conduct long-term monitoring of both inland and saline water bodies
throughout the state. Florida LAKEWATCH provides citizens with scientifically-sound water
management information, educational material regarding their water bodies, and a vehicle by
which concerned citizens can work with professionals in government to foster a better
understanding of Florida water bodies.

Florida is one of many states nationwide (e.g., New Hampshire, Vermont, and Wisconsin)
that have a water chemistry monitoring program where long-term data are collected by citizen
volunteers. Florida LAKEWATCH was started at the University of Florida in 1986. In 1990,
the Florida Legislature recognized the importance of involving citizen volunteers in monitoring
water quality and established the Florida LAKEWATCH program within the Department of
Fisheries and Aquatic Sciences/Institute of Food and Agricultural Sciences at the University of
Florida (Chapter 240.5329 F.S.). In July 2000, the Florida Legislature expanded the Florida
LAKEWATCH Program to include coastal areas of the state and called this expansion
Project COAST. However, the Project COAST funding was eliminated in July 2001. Florida
LAKEWATCH assumed the responsibilities of Project COAST and are maintaining the
current volunteers sampling saline stations in hopes that funding would return in the future.
This document reports the results of the Florida LAKEWATCH inland and saline water
monitoring efforts in 2001.

METHODS

Recruitment and Training of Volunteers

The Florida LAKEWATCH training goal for 2001 was to maintain qualified citizen monitors on
approximately 600 inland water bodies and 100 saline stations. Volunteers were trained on
156 inland water bodies during 2001 (89 training sessions for volunteers on new inland
water bodies and 67 training sessions for replacement volunteers on inland water bodies
already enrolled in the Florida LAKEWATCH program). Volunteers were trained on 31
saline stations during 2001 (28 training sessions for volunteers on new saline water bodies
and 3 training sessions for replacement volunteers on saline stations already enrolled in the
Florida LAKEWATCH program). Volunteers from 1986 to 2001 sampled 1,235 inland
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water bodies including river and creek stations (Figure 1) and 269 saline stations (Figure 2) in
55 counties.

Citizen volunteers were instructed by professional staff from the University of Florida’'s
Department of Fisheries and Aquatic Sciences on the proper procedures for collecting
surface (0.5 m) water samples and determining water clarity as measured by a Secchi disc.
Citizens were usually instructed at their homes during a two to four hour training session,
which included the selection of sampling stations on their water body. After receiving
instructions, citizens were asked to sample their water body once each month. In a few
cases, individuals requested that they only sample quarterly or every two months. All
volunteers were given sampling materials and booklets describing the water quality
sampling procedures for future reference.

Field and Laboratory Procedures

On each sampling date, citizen volunteers used their own boats to collect surface water
samples from one to six open-water locations (depending upon water body size).
Sometimes large water bodies were split up into smaller areas. Each smaller area of the
large water body was then sampled monthly by different citizen volunteers. For example,
Lake Istokpoga in Highlands County has a surface area of 30,117 acres. LAKEWATCH
personnel split Lake Istokpoga into two smaller areas for sampling by volunteers: Istokpoga
North and Istokpoga. Istokpoga North was located on the northern end of Lake Istokpoga
and Istokpoga was located on the southern end of Lake Istokpoga. Both areas of Lake
Istokpoga were sampled monthly by different citizen volunteers.

Florida LAKEWATCH inland surface samples for total phosphorus and total nitrogen were
collected at each sampling station in 250-ml, acid-cleaned, triple-rinsed Nalgene bottles that
were provided by the Department of Fisheries and Aquatic Sciences. Florida
LAKEWATCH coastal samples for total phosphorus and total nitrogen were collected at
each sampling station in 500-ml, acid-cleaned, triple rinsed Nalgene bottles that were also
provided by the Department of Fisheries and Aquatic Sciences. Florida LAKEWATCH
citizens also measured water clarity at each sampling location with a Secchi disc and collected
additional surface water at each location in tap-water rinsed plastic jugs.

Upon returning to their residences, the volunteers placed the 250-ml or 500-ml Nalgene

bottles in a freezer. To estimate the concentration of planktonic algae at each sampling
station, inland and coastal volunteers filtered a measured volume of water taken from the
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plastic jugs through a Gelman Type A-E glass fiber filter. Filters were then stored over silica
gel desiccant and frozen.

Water samples and the glass fiber filters were stored frozen at the homes of the citizen
volunteers or at one of fifty-eight collection centers located across the state for one to four
months. All frozen samples along with Secchi disc information were then delivered by
volunteers or Florida LAKEWATCH staff to the Department of Fisheries and Aquatic
Science's water quality laboratory. All samples and filters were analyzed for total
phosphorus, total nitrogen and chlorophyll concentrations monthly.

At the laboratory, total phosphorus concentrations (ug/L) for inland water and saline water
were determined using the procedures of Murphy and Riley (1962) with a persulfate
digestion (Menzel and Corwin 1965). Total nitrogen concentrations (ug/L) for inland water
samples were determined by oxidizing water samples with persulfate and determining
nitrate-nitrogen with second derivative spectroscopy (D’Elia et al. 1977; Simal et al. 1985;
Wollin 1987). A total nitrogen equivalency study of nitrogen in surface waters demonstrated
that this method is a suitable substitute for the standard USEPA method involving the sum
of nitrate-nitrogen and Kjeldahl-nitrogen as measured with an automated analyzer (Sylvia S.
Labie, Administrator Florida Department of Environmental Regulation Quality Assurance
Section, 1991). Total nitrogen concentrations (ug/L) for saline samples were determined by
oxidizing water samples with persulfate and determining nitrate-nitrogen with an
autoanalyzer, (Method 4500-NO,-F ; APHA 1992). Chlorophyll concentrations (ug/L) for
inland water and saline water were determined spectrophotometrically (Method 10200 H;
APHA 1992) following pigment extraction with ethanol (Sartory and Grobbelaar 1984).

At the end of last year, it became clear that periodic water chemistry samples were also
needed on many of Florida's water bodies. At the Department of Fisheries and Aquatic
Sciences laboratory color and specific conductance were run monthly at each station for saline
water and composite samples were made for each water body for color analysis quarterly
from inland water samples. Specific conductance (uS/cm @ 25°C) was measured using a
Yellow Springs Instrument Model 35 conductance meter. Color (Pt-Co Units) was
determined by spectroscopy (Bowling et al. 1986).

When possible, supplemental water chemistry surface samples were also collected by

Florida LAKEWATCH staff during the training session for inland water bodies using 1000-mi
acid-cleaned, triple-rinsed brown Nalgene bottles. Samples were placed on ice and
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delivered to the Department of Fisheries and Aquatic Sciences laboratory for pH, total
alkalinity, specific conductance, color, and chloride analysis.

At the laboratory, an Accumet model 10 pH meter calibrated with buffers of pH 4.0 and 7.0
was used to measure pH. Total alkalinity (mg/L as CaCO,) was determined by titration with
0.02 N sulfuric acid (Method 2320 B; APHA 1992). Specific conductance (uS/cm @ 25°C)
was measured using a Yellow Springs Instrument Model 35 conductance meter. Color (Pt-
Co Units) was determined by spectroscopy (Bowling et al. 1986). Chloride concentrations
were determined by titration with 0.0141 N mercuric nitrate. Diphenylcarbazone reagent was
used for endpoint determination (Adapted from Method 4500 CI' C; APHA 1992). Silicon
concentrations were determined by using the heteropoly blue method (Method 4500-Si E,
APHA 1992). Sulfate concentrations were determined by used of a turbidimetric method
with SulfaVer sulfate reagent (Method 4500-SO4 E, APHA 1992). Calcium concentrations
were determined from calcium hardness concentrations while magnesium concentrations
were estimated from the difference between total and calcium hardness concentrations
(Method 8329, Hach Chemical Company 1992). Sodium and potassium were determined
by flame photometry (Methods 3500-Na D and 3500-K D, APHA 1992). Total iron
concentrations were determined using Ferrozine method (Method 8147, Hach Chemical
Company 1992).

Quality Control (QA/QC)

In 1991, data collected by citizen volunteers were compared to data collected by
professional biologists for 125 individual water bodies (Canfield 1991). There were no
significant differences between values obtained by the citizens and the professionals for total
phosphorus, total nitrogen, and chlorophyll. For Secchi depths, there were significant
differences only for 11 water bodies. The professionals got higher Secchi values at 9 of the
water bodies, with an average difference of 0.28 m (0.9 ft). These findings strongly suggest
that trained citizen volunteers can provide data equivalent to that obtained by professionals
(Canfield 1991).

Bacteria Sampling
Florida LAKEWATCH personnel completed 145 bacteria summaries between February
2000 and September 2001. Sampling usually occurred during the summer because it is the

time of year when recreational-use of Florida lakes is highest. Florida LAKEWATCH
personnel collected surface water (0.5 m) samples from twelve locations in most water
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bodies with three samples generally collected from mid-lake sites and nine samples
collected just offshore from sites located uniformly around each lake. All samples were
collected in sterile Whirl-Pak bags, placed on ice, and returned to the laboratory for analyses.

At the laboratory, a 10 mL water sample was filtered through a 0.45 pum, 47 mm sterile,
Millipore membrane filter. Sterile membrane filters were placed on a presterilized Millipore
microfil manifold and aspirated with an attached vacuum pump. After filtration, the membrane
filters were placed in sterile Millipore petri dishes containing a pad with Millipore’s m-ColiBlue
media. With each water body sampled, sterile deionized water was also processed to
determine if any contamination was introduced during the filtration process. All filters were
incubated at 44.5 C for 24 hr (APHA 1992).

Florida like many other states, has established numerical criteria for fecal and total coliform
contamination in fresh waters classified as Class Ill waters (Florida Department of
Environmental Protection: Chapter 62-302.530, Florida Administrative Code). Class i
water is defined as water designated for the purpose of recreation and the propagation and
maintenance of a healthy, well-balanced population of fish and wildlife. In Florida, the fecal
coliform standard is:

MPN or MF counts shall not exceed a monthly average of 200, nor exceed 400 in
10% of the samples, nor exceed 800 on any one-day. Monthly averages shall be
expressed as geometric means based on 10 samples taken over a 30-day period.

The total coliform standard is:

Less than or equal to 1000 as a monthly average; nor exceed 1,000 in more than
20% of the samples examined during any month; less than 2,400 at any time.
Monthly averages shall be expressed as geometric means based on a minimum of
10 samples taken over a 30-day period using either the MPN or MF counts.

MPN represents the "most probable number" of bacteria per 100 mL of water sample and
MF represents the number of bacterial colonies counted on a membrane filter per 100 mL.

Fecal and total coliform bacterial colonies were enumerated on each filter by counting the
number of blue and red colonies, respectively and multiplying by 10 to express the findings
as colony forming units (CFU) per 100 mL. Fecal coliform counts greater than 0, but less than
100 CFU/100 mL were recorded as actual counts.
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Aquatic Plant Sampling

Florida LAKEWATCH personnel completed 564 aquatic plant summaries between May
1991 and August 2001. The percent volume infested with aquatic macrophytes (PVI) and
the percent area covered by macrophytes (PAC) were determined according to the
methods of Maceina and Shireman (1980). The above-ground standing crop of emergent,
floating-leaved, and submerged vegetation was measured along transects (5 to 30,
depending on the size of the water body) placed uniformly around the water body. At each
transect divers cut the above-ground portions of aquatic macrophytes that were inside a
0.25 m? plastic square randomly thrown once in each plant zone. The vegetation was placed
in nylon mesh bags, spun to remove excess water, and weighed to the nearest 0.1 kg.
Average standing crop (kg/m?®) for each vegetation zone was calculated by averaging
samples from each transect. The combined width (m) of the floating-leaved and emergent
zones was also estimated at each transect and then averaged for each water body. All plant
species observed while sampling were also listed according to the frequency that they
occurred in the transects.

Long-term Fish Population Sampling
Florida LAKEWATCH along with Florida Fish and Wildlife Conservation Commission and
University of Florida personnel conducted electrofishing surveys on 24 water bodies and

trawl surveys on 12 water bodies (Florida LAKEWATCH 2002).

Electrofishing Sampling: Electrofishing samples were collected from January to May 2001.

The rationale for this season is to assess age-1 sportfish abundance after their first winter and
presumably after they have recruited into the stock. Also, this time period should provide a
good sample of adults. Six transects (10 minutes each) were collected at fixed stations
spaced uniformly around the water body. When Global Positioning System units (GPS)
were available, the latitude and longitude of these transects were marked to insure constant
sampling locations though time. Electrofishing was conducted along the shore with the pedal
down constantly for 10 minutes.

All fish collected were placed in an aerated tank. At the end of a transect all fish were
measured and released. Fish were placed in bags on ice only if species identification was
needed. Large sportfish were measured first for total length (TL mm) and released. All
largemouth bass and black crappie, which are two major sportfish in Florida water bodies,
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were measured to the nearest mm. All other fishes were grouped by species into 20 mm
size groups (1-20 mm, 21-40, 41-60, etc.). The total number for each size group of each
species was recorded for each individual transect.

Other data collected from each transect included time of day, distance traveled
(approximated visually or measured with GPS), approximate depth and percent
composition of each prominent macrophyte species along the transect (estimated visually).

Trawl Sampling: Trawl samples were collected from September to December 2001,
primarily to estimate year class strength of the black crappie in each water body. Catch rates
of age-0 black crappie appear to be high and relatively precise during this time of the year.
Eight trawls (3 to 5 minutes each) were collected from fixed sites (marked with GPS or
landmarks) in open-water areas of each water body. For smaller water bodies the number of
trawls was reduced to prevent trawling the same area twice.

The trawls used for this project were recreational shrimp otter trawls that are fished on the
bottom of a water body. Each trawl consisted of a 4.88 m long body with a 38.1 mm stretch
mesh in the body and a 31.8 mm stretch in the bag. The mouth of each trawl was held open
during towing with floats (2.5x5 cm) that were attached to the head rope of the trawl mouth
and a chain line attached to a footrope. The trawls were equipped with weighted doors
(38.1x76.2 cm) to spread the mouth open and keep the net in contact with the bottom. Each
door was attached to the headrope and footrope of the net by 146 cm lead line and them to
the boat with a 15.3 m tow line.

Black crappie caught in trawl samples were measured to the nearest mm, and all other fish
grouped by species into 20 mm size groups and the number in each size group was
recorded. At each trawl site the time of day and depth was measured. The time and speed
of each trawl was standardized for future comparisons.

Only fish length was measured on all of the fish collected during this study. This was done to
minimize the amount of time needed to work up fish to expedite live releases. However, to
examine weights in relation to other Florida water bodies (Canfield and Hoyer 1992),
weights were calculated using length weight regressions from Hoyer and Canfield (1994)
and from unpublished data (Bill Schaeffer, Florida Fish and Wildlife Conservation
Commission).

University of Florida personnel or Florida Fish and Wildlife Conservation Commission
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personnel, depending on the workload of each group entered fish data collected during this
project into spreadsheets. Both the Florida Fish and Wildlife Conservation Commission and
Dr. Mike Allen of the University of Florida will maintain the entire database. The data will also
be published annually in the annual Florida LAKEWATCH data report. This will insure that
the data will be available to all citizens and professionals in the state of Florida.

Mercury Sampling

Florida LAKEWATCH personnel completed 38 mercury summaries between October
1990 and July 2001. Personnel from Florida LAKEWATCH, Department of Environmental
Protection, and Florida Fish and Wildlife Conservation Commission, collected from three to
twenty largemouth bass from 38 water bodies using electrofishing sampling. Ranges of
sizes of largemouth bass from harvestable to large were collected. Total length (mmTL),
weight (g) and sex were recorded for each largemouth bass collected. Otoliths were pulled
for aging and a 2-inch by 1-inch piece of the fillet was removed and placed in a vial. The vials
were frozen and sent to the Florida Department of Environmental Protection (2600
Blairstone Rd, Tallahassee, FL 32399) to be analyzed for mercury. Staff from both the
Florida Fish and Wildlife Conservation Commission and the University of Florida's
Department of Fisheries and Aquatic Sciences analyzed otoliths for age.

Aquatic Bird Sampling

Florida LAKEWATCH citizen volunteers counted birds on 12 water bodies between April
2000 and December 2001. The objective of the Florida LAKEWATCH Aquatic Bird
Survey is to establish a standardized, statewide, long-term monitoring program to examine
seasonal and yearly trends in Florida’'s aquatic birds. This data will offer insights into the
effects of shoreline habitat, water chemistry, and broad-scale climatic factors on the foraging,
nesting, and roosting of aquatic birds.

Bird counts were generally conducted following the methods of Hoyer and Canfield (1990,
1994). Aquatic birds were considered those birds that were observed using any type of
aquatic habitats. Some bird species counted (e.g., black vulture, turkey vulture, and cattle
egret) are generally not considered aquatic birds but because they were counted over and in
direct proximity of the water body they were included as aquatic birds.
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An observer who motored slowly around the perimeter of each water body once a month in
a small boat recorded the bird counts. All aquatic birds observed were recorded. A slow,
steady, no-wake speed was maintained throughout the survey. Care was taken to avoid
counting birds twice if they flushed ahead of the boat. In a few cases, bird surveys were
conducted from a fixed location such as a dock or yard. And occasionally a volunteer
switched between sampling methods (e.g. conducted surveys in a boat motoring around
the shoreline but due to low water levels had to switch to dock sampling because he couldn't
get the boat out into the lake). Due to difficulties in identifying different species of birds such
as rails, plovers, sandpipers, gulls, terns, swifts, swallows, and crows, these birds were only
identified to the above groupings. General weather conditions including wind intensity,
temperature, an estimate of percent cloud coverage, and other observations were also
recorded.

Bathymetric Maps

Florida LAKEWATCH personnel also created bathymetric maps for 237 water bodies
between June 1996 and August 2001. Bathymetric maps generated before 2000 were
created from data collected using differentially corrected global positioning equipment and a
Raytheon fathometer depth sounder. In 2000 and 2001, maps were created using Trimble
GPS (Trimble Unit Pro XRS with a TSC1 data logger) and a Lowrance depth finder (LMS-
350A). Map contours were generated using kriging technique in Surfer software package
(Golden Software, Golden CO). Additionally the Florida Center for Community Design and
Research at the University of South Florida provided an additional 118 bathymetric maps for
water bodies in Hillsborough and Seminole Counties. The Florida Center for Community
Design and Research at the University of South Florida's bathymetric maps can also be
obtained at the Hillsborough County Lake Atlas web site (www.lakeatlas.uslf.edu) and the
Seminole County Water Atlas web site (www.seminole.wateratlas.usf.edu).
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Table 1. List of the year that additional sampling was completed by Florida LAKEWATCH staff or citizen volunteers for supplemental
water chemistry, bacteria, aquatic plants, electrofishing, trawl, largemouth bass mercury concentrations (* sampled by the Florida Fish and
Wildlife Conservation Commission), aquatic birds, or bathymetric maps. If a year is repeated more than once for a specific column, it was
sampled that many times that year. T Data not included in this book.

Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Alachua Alice 2000
Alachua Alto 1991, 1991, 1994 1991, 1998
1998
Alachua Bivans Arm 1986, 1987, 1987,
1990, 2001
Alachua Bonnet 2001
Alachua Burnettst 1995
Alachua Clear 1999
Alachua George's Pondt 1995
Alachua Gwynn Oaks 1999
Alachua Holden Pond 2001 2001 2001
Alachua Holly Forest 1999
Alachua Kingswood 1996, 2001
Alachua Little Orange 1991, 1991 1991, 1998
1998
Alachua Little Santa Fe 1991, 1991, 1993, 2000 1993, 1998
1994 1996,
1998,
2000
Alachua Lochloosa 1979, 1980, 1980, 2001 1991, 1999, 2000, 2001 1998, 1990%, 1996,
1988, 1988, 1989, 1997, 1999, 2001 1999
1995 1999, 2000.
2001 2001
Alachua Melrose Bay 1991, 1991, 1991, 2000 1993, 1998
1993 1996,
1998,
2000
Alachua Meta 1998
Alachua Moon 2001
Alachua Moss 2001 2001 2001
Alachua Newnan 1979, 1980, 1980, 1999 1998
1995
Alachua Orange 1979, 1980, 1980, 1999 1999, 2000 1999 1999
1995
Alachua Prairiet 1995
Alachua Santa Fe 1979, 1980, 1980, 2000 1993, 1999, 2000, 2001 1999, 2001 1998
1991, 1991, 1993, 1996, 2000,
1994 1998, 2001
2000
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Supplemental

Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Alachua Trout Pond 1995
Alachua Watermelon Pond 1995
Alachua Wauberg 1980, 1980, 1980, 2001 1999, 1999, 2000, 2001 1998, 2001, 2001 1999
1986, 1987, 1987, 2001 1999,
1991, 1991 2000,
2001
Baker Ocean Pondt 1979, 1980, 1980,
1994
Bay Deer Point 1980, 1980, 1980
Bay Merialt 1979, 1980, 1980
Bay Powell Creek East-2 2001
Bradford Bedford 1995, 1999 2000 2000 2000
Bradford Bedford Springt 1999
Bradford Bolt 1995, 2000 2000
Bradford Crosbyt 1979, 1980, 1980,
1994
Bradford Hampton 1979, 1980, 1980, 1992, 2001 1998
1993, 1994 1993,
1998
Bradford Paradise 1995
Bradford Rowellt 1979, 1980, 1980,
1988, 1988, 1989,
1990, 1994
Bradford Sampson 1979, 1980, 1980, 1999 1999
1994, 1999
Bradford Silver 1995
Brevard Clark 1999
Brevard Forest 2000 2000 2000 2000
Brevard Fox 1993 1993
Brevard Palm 1996, 2000 2000 2000 2000
Brevard Parkway Meadows 1997
Brevard Poinsett 1980, 1980, 1980, 1993
1993
Brevard South Lake 1993 1993
Brevard Valkaria 1996, 2000 2000 2000 2000
Brevard Washingtont 1980, 1980, 1980
Broward Bonnet Slough 2001
Broward Cliff 2000
Broward Crosshow 2000
Broward Delevoe 2001 2001
Broward Eastridget 2000
Broward Estancia 2000
Broward Flamingo 1999
Broward Flamingo Gardens Phase I 2000

East
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Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Broward Melva 1997
Broward Riley 2000
Broward Rock Creekt 2000
Broward Silver 3 2000
Broward Sterling 1996
Broward Tigertailt 1980, 1980, 1980
Broward Tyrano 2000
Calhoun Deadt 1980, 1980, 1980
Calhoun Mc Kenziet 1979, 1980, 1980,
1995
Calhoun Mirrowt 1979, 1980, 1980,
1995
Calhoun Turkey Pent 1979, 1980, 1980,
1988, 1988, 1989
Citrus Bellamy 1996 1996 1996
Citrus Croft 1993 1993
Citrus Dodd 1996 1996 1996
Citrus Floral City 1996, 1996 1996 1996
Citrus Fort Coopert 1995
Citrus Fred's Laket 1995
Citrus Hampton 1996, 1996 1996
Citrus Henderson 1996 1992,
1996
Citrus Hernando 1979, 1980, 1980, 1992, 1996
1996 1996
Citrus Little Henderson 1996 1992, 1996
1996
Citrus Little Spiveyt 1996
Citrus Magnoliat 1995
Citrus Rousseau 1979, 1980, 1980,
1998
Citrus Rousseau East 1998
Citrus Rusht 1995
Citrus Spivey 1995, 1996 1992,
1996
Citrus Todd 1996 1992, 1996
1996
Citrus Tsala Apopka 1996 1996 1996
Citrus Tsala Apopka South 1996 1996 1996
Citrus Van Ness 1993 1993
Citrus Withlacoochee River-2 2000
Clay Asbury North 1993 2000 1993, 2000
2000
Clay Asbury South 1993, 1996 2000 1993,
2000
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Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Clay Brooklyn 1998 1998
Clay Brooklyn Bay 1998 1998
Clay Crystal 1991, 1991 1998 1998
Clay Doctors 1995, 1996
Clay Geneva 1979, 1980, 1980,
1991, 1991, 2001
Clay Hall 1999
Clay Hillcrest 1996
Clay Hutchinsont 1995
Clay Kingsley 1979, 1980, 1980, 1992, 1998
1996 1998
Clay Lily 1991, 1991 1997 1997
Clay Little Crystal 1998 1998
Clay Loweryt 1979, 1980, 1980, 1997
1995
Clay Magnoliat 1979, 1980, 1980, 1997
1995
Clay Margie 2001
Clay Sheelar 1997 1997
Clay Smith 2001, 2001
Clay Spring 1992
Clay Twin 1996 2000 2000
Clay White Sand 1992
Collier Longshore 1996
Collier Trafford 1980, 1980, 1980
Columbia Alligatort 1979, 1980, 1980, 1996
1987, 1987, 1988,
1995, 1996
Columbia DeSotot 1995
Columbia Jeffery 1995, 2000
Columbia Montgomery 1994, 2000 2000
Columbia Watertownt 1979, 1980, 1980,
1988, 1988, 1989,
1995
DeSoto Suzy 1998
Duval Hannat 1998
Duval Mandarin 1996
Escambia Crescent 1998
Escambia Stonet 1995
Flagler Disston 1979, 1980, 1980, 1993, 1999
1993 1999
Franklin Corn Landingt 1980, 1980, 1980
Franklin Huckleberry Creekt 1999
Gadsden Lett 1999
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Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Gadsden Seminolet 1979, 1980, 1980
Gadsden Tallavana 2001 1992, 2001
2001
Gadsden Talquin 1979, 1980, 1980, 1993
1993, 1999
Gilchrist Christmast 1995
Gilchrist Dinner Pondt 1995
Gilchrist Waccasassat 1995
Gilchrist Waters Laket 1995
Gulf Wimico 1980, 1980, 1980
Hamilton Alcyonet 1994, 1995
Hamilton Amber Jackt 1995
Hamilton Octahatcheet 1995
Hamilton Timber 2001 2001 2001 2001
Hernando Bonniet 1995
Hernando Genevat 1995
Hernando Indian Prairiet 1995
Hernando Lindseyt 1980, 1980, 1980, 1991,
1988, 1988, 1989 1994
Hernando May Prairiet 1995
Hernando McKethant 1995
Hernando Mountaint 1980, 1980, 1980, 1994
1989, 1989, 1990
Hernando Nefft 1995
Hernando Sugar Millt 1995
Hernando Tooket 1995
Hernando Willow Prairiet 1995
Highlands Adelaide 1996 1996 1996 1996
Highlands Angelo 1996, 1998
Highlands Annie 1996, 2000
Highlands Anoka 1999
Highlands Apthorpe 1999
Highlands August 1996, 1999, 1999, 1996
2000
Highlands Blue 1996, 2000 1996 1996
Highlands Bonnet 1999 2000 2000 2000
Highlands Byrd 1996, 1996 1996 1996
Highlands Carrie 1996 1996 1996
Highlands Charlotte 1996 1996 1996
Highlands Chilton 1996 1996 1996 1996
Highlands Clay 1995, 1996 1996 1996
Highlands Crews 1996 1996 1996
Highlands Damon 1998
Highlands Denton 1996 1996 1996

XXXV




Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Highlands Diane 1996
Highlands Dinner 1980, 1980, 1980, 2000 1996 1996
1996
Highlands Eagle Pond 1996 1996 1996
Highlands Francis 1996 1996 1996 1996
Highlands Glenada 1995, 1997
Highlands Grassy 1995, 1996 1996
Highlands Henry 1996 1996
Highlands Hill 1996 1996 1996
Highlands Huckleberry 1996, 1998
Highlands Huntley 1980, 1980, 1980, 2000 2000 1996 2000
1995, 1996, 2000
Highlands Isis 2000
Highlands Istokpoga 1980, 1980, 1980, 2001 1999, 1999, 2000 1999
1995 2001
Highlands Istokpoga North 1997 1999
Highlands Jackson 1980, 1980, 1980, 1996 1996
1996
Highlands Josephine 19801, 19801, 1980t 1999, 2000, 2001 1990%,
2001
Highlands Josephine Center 1995, 1996 2001 1996, 1996
1999,
2001
Highlands Josephine East 1995, 1996 2001 1996, 1996
1999,
2001
Highlands Josephine West 1995, 1996 2001 1996, 1996
1999,
2001
Highlands June 1996 2001 1999, 1999, 2000, 2001 1996, 2001 1999
2001
Highlands Lelia 1995
Highlands Letta 1997
Highlands Lillian 1996 1996 1996 1996
Highlands Little Bonnet 1995
Highlands Little Jackson 1996, 1996, 2001 1996 1996
Highlands Little Redwater 1980, 1980, 1980,
1996
Highlands Little Redwater 2 1996 1996
Highlands Lotela 1980, 1980, 1980, 2000 2000 2000
1997
Highlands McCoy 1996, 1996 1996 1996
Highlands Mirror 1996, 1996 1996 1996
Highlands Olivia 1996 1996 1996 1996
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Supplemental
Water
County Lake Chemistry Bacteria Plants Electrofishing Trawl Mercury Bird Maps
Highlands Persimmon 1996 1994, 1996
1996
Highlands Pioneer 2000 2000 2000
Highlands Placid 1980, 1980, 1980, 1996 1996
1996
Highlands Rachard 1996, 1996 1996
Highlands Red Beach 1980, 1980, 1980, 1996 1996 1996
1996
Highlands Redwater 1996, 2001 1996 1996
Highlands Saddlebags 1995, 1996
Highlands Sebring 1980, 1980, 1980, 1996 1996
1996, 1998
Highlands Sirena 1996
Highlands Trout 1996, 1996 1996 1996
Highlands Tulane 1995
Highlands Verona 1995, 1998
Highlands Viola 2001 2001 2001 2001
Highlands Wolf 1995 2001 2001 2001
Hillsborough | Alice 1991, 1991, 1998 1992
Hillsborough | Allen 1999
Hillsborough | Armistead 1991, 1991, 1999,
2001
Hillsborough | Bay 2001
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Seminole Pearl 1999, 2001

Seminole Plaza Oval 2000

Seminole Ricet 1995

Seminole Rock 1997

Seminole Roundt 1995

Seminole Seminary 1991, 1991 1992, 1998
1998

Seminole Spring 1999 2001 1992, 2001
2001

Seminole St. John's River-2 2001

Seminole Sylvan 1995

Seminole Tony 1999

Seminole Twin East 1997

Seminole Wekiva 1996

Seminole Wildmeret 2001

Seminole Willa 2000

Seminole Woodlake 2001

Seminole Woods 1996 1996 1996

Seminole Yankeet 1995

St. Lucie Ann 2001, 2001 1992, 2001
2001

St. Lucie David 2001, 2001 1992, 2001
2001

St. Lucie De Witt 2001, 2001 1992, 2001
2001

St. Lucie Deborah 2001, 2001 1992, 2001
2001

St. Lucie Jamest 2001, 2001 2001 2001

St. Lucie Jean 1992

St. Lucie Jeffery 1992

St. Lucie Karen 2001, 2001 1992, 2001
2001

St. Lucie Margaret 2001, 2001 1992, 2001
2001

St. Lucie Mile 2001

St. Lucie Rose 1992

St. Lucie Ruce 1992

St. Lucie Sharon 1992
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St. Lucie Tozour 1996 2001
Sumter Big Gantt 1995
Sumter Deatont 1979, 1980, 1980,
1995
Sumter Mionat 1979, 1980, 1980, 1991,
1986, 1987, 1987 1994
Sumter Okahumpkat 1979, 1980, 1980, 1994
1986, 1987, 1987
Sumter Panasoffkee 1979, 1980, 1980, 1993 1999, 2000, 2001
1993
Suwannee Bluet 1995
Suwannee Louiset 1979, 1980, 1980
Suwannee Lowe 1995
Suwannee Suwanneet 1979, 1980, 1980,
1994
Suwannee White 1995
Taylor Andrews 1995
Taylor Blue Springst 1995
Taylor Cocker Sogt 1995
Union Butler 1979, 1980, 1980, 2001 2001
1994, 2000
Union Fishert 1995
Union Palestinet 1979, 1980, 1980,
1994
Union Swift Creekt 1994, 1995
Volusia Ashby 1979, 1980, 1980 1994
Volusia Beresford 1999 1999
Volusia Bethel 1997, 2001 1992
Volusia Big 1995, 2000 2001 2001 2001
Volusia Blue 2000 1992, 2000
2000
Volusia Butlert 1995
Volusia Charles 2001
Volusia Clough 1999
Volusia Colby 1995, 1998
Volusia Daytona 1999
Volusia Dexter 1979, 1980, 1980 2000, 2001
Volusia Diast 1979, 1980, 1980,
1995
Volusia DuPont South 1996
Volusia Emporia 1992, 1999
1999
Volusia Giddingst 1995
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Volusia Gleason 1995
Volusia Harney 1979, 1980, 1980, 2000 1993, 2000
1993, 1995 2000
Volusia Helen 1995, 1999
Volusia Horseshoet 1995
Volusia Hutchensont 1995
Volusia Lindley 1999
Volusia Lower Louise 1995
Volusia McGarity 2000
Volusia Molly 1999
Volusia Monroet 1979, 1980, 1980,
1995
Volusia North Talmadge 2000 2000 2000
Volusia Piersont 1995
Volusia Sawyer 1999
Volusia South Talmadge 1999 2000 1992, 2000
2000
Volusia Spring Garden 1993 1993
Volusia Tedder 1992
Volusia Theresa 1999 2000 2001
Volusia Three Island 1996
Volusia Tomoka 2001
Volusia Winnemissett 1979, 1980, 1980, 1997 1997
1991, 1991, 1996
Volusia Woodrufft 2000, 2001
Walkulla Buck Horn Creek-2 2001
Wakulla Davis 2000 2000
Wakulla Ellen 1980, 1980, 1980,
1995, 1999
Wakulla Otter 1980, 1980, 1980
Wakulla Spring Creekt 1999
Wakulla St. Mark's Rivert 1999
Wakulla Wakulla River Lowert 1999
Wakulla Wakulla River Middlet 1999
Walton Alligator 2000
Walton Back 1995
Walton Big Red Fish 1998 2000 2000 2000
Walton Black Creekt 1999
Walton Camp Creek 2000 2000 2000
Walton Choctawhatchee Bayt 1996
Walton Deer 1998 2000 2000 2000
Walton DeFuniakt 1995
Walton Draper 1996
Walton Eastern 1997 2000 2000 2000
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Walton Fox 1997, 2000 2000 2000 2000
Walton Grayton 1999 2001 2001
Walton Hollyt 2000
Walton Jacksont 1980, 1980, 1980
Walton Juniper 19797, 1980, 19807, 1999, 2000, 2001 2001
1995t
Walton Juniper East 1997, 1998 1999,
2001
Walton Juniper West 1997, 1998 1999,
2001
Walton King 1995
Walton Oyster 1980, 1980, 1980
Walton Shortline 1 1997
Walton Shortline 2 1997
Walton Shortline 3 1997
Walton Spring 1996, 1998 1999, 2001 2001 1999
2001
Walton Stanley 1980, 1980, 1980,
1995
Walton Western 1980, 1980, 1980, 2001 2001
1996
Walton Western Northeast 2001 2001
Walton Wilson 1997
Washington Black Doublet 1995
Washington Blue 1995
Washington Boatt 1995
Washington Bream 1995, 1996
Washington Charles Bayt 1979, 1980, 1980
Washington Crystalt 1979, 1980, 1980,
1995, 1995
Washington Dunfordt 1979, 1980, 1980
Washington Gap 1979, 1980, 1980,
1995, 1997
Washington Gin 1995
Washington Hickst 1995
Washington Lighter Logt 1995
Washington Little River 1996
Washington Lucast 1995
Washington Owenst 1995
Washington Patet 1979, 1980, 1980,
1995
Washington Portert 1995
Washington Stewartt 1995
Washington White Doublet 1995
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