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Section 1.0 Introduction
The Oklawaha River is home to over 20 named springs and is the largest tributary to the St. Johns
River. For centuries, the Ocklawaha has been the topic of discussion among state and federal
politicians. These discussions began in the early 1900s when the Ocklawaha was an important
shipping route. The goal was to solve economic problems plaguing the river’s shipping industry
due to ship/vessel damage, loss of goods, and theft. The solution to these problems was thought
to be a new and more direct man-made shipping route. After decades of project proposals and in
spite of concerns from environmentalists, planning for the Cross Florida Barge Canal began in
1930’s when the federal government allocated $5 million for construction. 30 years later, President
John F. Kennedy allocated one million dollars for the project. President Johnson followed that up
with signing legislation that funded the construction.
The Cross-Florida Barge Canal was intended to create a shipping route connecting Jacksonville
to the Gulf of Mexico with a series of bridges over the St. John’s, Ocklawaha, and Withlacoochee
Rivers. This canal would ultimately decrease travel time for barges by reducing distance typically
traveled around the Florida peninsula. In 1968, the Kirkpatrick Dam was built across the
Ocklawaha River, creating the Rodman Reservoir. Only three years later, when the Rodman Dam
project was only a third of the way through completion, President Nixon halted the project due
to environmental opposition, leaving the dam unfinished and prohibiting the movement of fish
and other wildlife. For a timeline of the history of the Rodman Dam, reference Table 1.
Every 3-4 years, the reservoir is drawn down for aquatic plant control and to enhance the habitat
for fish and wildlife. The 2019-2020 drawdown began on September 10 with a surcharge to 20.0
NGVD, then began dropping October 1st until April 31 when levels were raised to 20 feet NGVD.
FSI began data collection in October 2019 and completed sampling in May 2020 to collect data to
compare prior to and post-drawdown conditions. An environmental assessment was needed to
record the health of the emerging springs during the 2019-2020 drawdown. The study included
water quality and light data collection, flow measurements, fish surveys, and water sample
collection for testing. Results from this study may lead to recommendations for restoration,
including management actions that can be taken to reverse observed changes to the Ocklawaha
and its springs.
During this drawdown, the Ocklawaha River was listed as one of the most endangered rivers in
the United States by American Rivers. American Rivers described the “old” Ocklawaha as a
“unique river of natural springs, abundant fish, and manatees but for more than 50 years, the
river and its fish and wildlife have suffered”.

Figure 1. Photo of the Kirkpatrick Dam at the Rodman Reservoir.
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Table 1. History of the Rodman Dam (Free the Ocklawaha) - recreated by FSI.
1935
1943
1963
1968
1969
1971
1971
1976
1978
1990
1991
1993
1995
1997
1998

2002

Despite a USGS report stating the Cross Florida Barge Canal would jeopardize Florida’s groundwater supplies, the federal
government allocated $5 million for construction (Congress failed to approve further funding, therefore work stopped on the
Canal)
The US Army Corps of Engineers released plans for the project.
Twenty years later, President Johnson signed legislation funding construction.
Rodman Dam, near Palatka, is completed closing off flow of the Ocklawaha River, flooding more than 7,500 acres of forested
wetlands, 16 miles of river and at least 20 springs, and blocking upstream migration of many fish and aquatic species
impacting the ecosystem from the St. Johns River to Silver Springs and beyond. Additionally, it prevented boats from navigating
Environmental Defense Fund and Florida Defenders of the Environment file suit against the U.S. Army Corps of Engineers calling
for a halt of the Cross Florida Barge Canal
U.S. District Court in Washington D.C. issues injunction to halt the Cross Florida Barge Canal. President Nixon orders
construction to stop “to prevent potentially serious environmental damages.” The remainder of the Cross Florida Barge Canal
Florida Game & Freshwater Fish Commission recommends that the Rodman reservoir be drained, and the dam be breached to
restore the river.
Florida Department of Natural Resources on behalf of Florida Governor Rueben Askew and the Florida Cabinet recommends
restoration of the Ocklawaha River and designation as a wild and scenic river
Final Environmental Impact Statement by the U.S. Army Corps of Engineers concludes draining Rodman Pool and restoring the
river would have no significant socioeconomic impacts.
President George H. W. Bush signs federal legislation deauthorizing all portions of the Cross Florida Barge Canal project not
previously deauthorized.
Governor Lawton Chiles and the Florida Cabinet deauthorize the Cross Florida Barge Canal project.
Florida legislature allocates $900,000 for a study of four possible scenarios for restoration. Partial restoration was the option
selected and supported by federal and state agencies and Florida conservation organizations.
Governor Lawton Chiles directs FDEP in cooperation with SJRWMD to begin a phased drawdown of the Rodman Reservoir and
to move forward with the partial restoration option to restore the Ocklawaha River.
FDEP applies to SJRWMD for restoration of the Ocklawaha River. In 1999, SJRWMD deems that additional water quality studies
are needed. Studies were completed showing that restoration benefits outweighed any short-term water quality impacts related
to restoration.
The Florida Legislature renamed the Rodman Dam the Kirkpatrick Dam in 1998. Kirkpatrick was a zealot about maintaining the
dam for a vocal group of bass fishermen.
USFS completed an EIS in 2002 that called for restoring the Ocklawaha and partially removing the Rodman dam to connect the
river. They gave the state of Florida a special use permit to temporarily retain the Rodman dam and pool on USFS land based
on the state’s commitment to complete the river restoration. The permit has lapsed, and the state of Florida is operating
structures on USFS lands without a permit.

2019

FDEP’s Marjorie Harris Carr Cross Florida Greenway State Recreation and Conservation Plan is updated and continues to
say “The Governor and Cabinet, sitting as the Board of Trustees of the Internal Improvement Trust Fund, have an established policy
that the Ocklawaha River should be “partially restored” with the FDEP as the lead agency. However, the Legislature has not
appropriated funds for this purpose. If funds are made available and permits are issued, it is the intent of the FDEP to undertake
this restoration.” ... “Partial restoration is intended to restore river hydrology and floodplain function to near preconstruction
conditions through breaching the dam, with limited removal and/or alteration of structures and alteration of the topography. This
alternative will retrieve National Forest System lands at the lowest cost while restoring river and floodplain hydrology.”

2019

An alliance of conservation organizations joins forces to assist in gaining support and funding for partial restoration of the
Ocklawaha River as outlined in the USFS environmental impact statement and the FDEP Greenway Plan.
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Figure 2. An overview map of all spring and creek stations along the Ocklawaha River and its tributaries.
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1.1 Historical Data
The St. Johns River Water Management District has been compiling data on our study stations along the
Ocklawaha River since 1935. Figure 3 and Figure 4 combine historical as well as the most recent data collected
by FSI staff between October 2019 and May 2020.
Figure 3 provides nitrate-nitrogen data for eight stations from 1981 to 2020. All of the stations have an increasing
trend, except Cannon Springs due to a lack of data. Although it has been hypothesized that nutrient levels
increase at stations during and after a drawdown occurrence, there is not a strong correlation. Figure 4 illustrates
discharge trends for four spring stations. All measurements were taken during drawdown periods, except for
the 1935, which was prior to the construction of the dam. Data collected by FSI is enclosed by a dotted box.
1.5
1.25
1

NOx-N (mg/L)

0.75
0.5
0.25
0

Ocklawaha upstream of Silver
Ocklawaha downstream of Silver
Cannon Springs
Catfish Spring

Silver River
Eureka Park West Boat Ramp
Orange Creek
Marion Blue Spring

Figure 3. Historical and current nitrate-nitrogen data (solid boxes indicate drawdown years and the dotted box
represents data collected by FSI)
24
22
20
18
16
14
12
10
8
6
4
2
0

Cannon Springs

Tobacco Patch Landing

Blue Spring

Catfish Spring

Figure 4. Historical and current flow measurements for four springs in the reservoir and along the Ocklawaha
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Section 2.0 Methods
2.1 Introduction
During the 7-month drawdown period data will be collected along the Ocklawaha River as well as select springs,
and 2 of its tributaries: Orange Creek and the Silver River. For this assessment, monitoring will be divided into
three study segments:
•
•
•

Segment 1 - Silver River, Ocklawaha River upstream and Ocklawaha River downstream of Silver River
Segment 2 - Upper Lake Ocklawaha
Segment 3 - Orange Creek, Reservoir springs and the Ocklawaha River below the Kirkpatrick Dam

Routine monitoring of water quality field parameters, nitrate nitrogen and color, and physical conditions will
be conducted in each segment. During routine monitoring, water samples were also collected for analysis by
McGlynn Laboratories Inc. for nitrate nitrogen and color, as well as for Florida LAKEWATCH for chlorophyll,
nitrogen, phosphorus, and specific conductance.

Figure 5. Segments 1, 2 and 3 Ocklawaha River and reservoir monitoring station locations.
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2.2 Physical Environment
2.2.1 Underwater Light Transmission
Photosynthetically Active Radiation (PAR), underwater light transmission, and attenuation coefficients were measured
monthly at all monitoring sites during comprehensive ecological assessments and while collecting monthly samples for
laboratory analysis. Data were collected using a LI-COR brand LI-192 underwater quantum sensor to measure PAR energy
reaching the water surface and at 1-foot intervals from the surface to the bottom of the water column. Figure 4 provides a
typical light senor installation. Light extinction (attenuation) coefficients were calculated from these data using the LambertBeer equation (Wetzel 2001):
Iz = Io(e-kz)
Where:
Iz = PAR at depth z
Io = PAR at the water surface
k = diffuse attenuation coefficient, m-1
z = water depth, m

Figure 6. Underwater LI COR sensor used to measure PAR.
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2.2.3 Secchi Disk Visibility
Visual water clarity was assessed using vertical Secchi disk visibility, the distance where a standard white and black Secchi
disk disappears. The Secchi depth was estimated by vertically lowering the black and white 20-centimeter diameter disk
attached to the end of a measure tape below the surface of the water. Secchi disk measurements were taken at 6 stations
during monthly monitoring sessions. Readings were not collected at stations that were accessed from land due to the lack
of access to open water.

2.2.2 Water Quality
Field parameters (water temperature, dissolved oxygen concentration, percent saturation, pH, and specific conductance)
were measured monthly using a YSI proDSS meter at each of the 11 (7 river and 4 springs) monitoring sites, during
comprehensive ecological assessments, and while collecting monthly samples for laboratory analysis.
During routine monitoring, water samples were collected at all sample sites and sent to McGlynn Laboratories Inc. for
nitrate-nitrogen and color analysis. Samples were collected by placing a capped sample bottle below the surface water,
uncapping to collect water, and recapping underwater. Samples have a 28-day holding time and are sent to the lab bi-weekly.
Water samples for laboratory analysis were also collected in partnership with the Florida LAKEWATCH program according
to LAKEWATCH standard operating procedures. Six stations were selected based on historical and current sampling
stations along the Ocklawaha River. At each site, two samples were taken to be analyzed for total phosphorus, total nitrogen,
chlorophyll-uncorrected, color, and specific conductance. Secchi and depth readings were also collected at each site.
Samples were stored in the freezer then transported to the Gainesville LAKEWATCH Facility.
LAKEWATCH sampling stations:
1. Oklawaha upstream of Silver (Ocklawaha-1)
2. Silver River (Silver-7)
3. Eureka Park West Boat Ramp (Rodman-5)
4. Cannon Springs
5. Tobacco Patch Landing Spring
6. Marion Blue Spring

2.2.4 Stream Discharge
Stream discharge was measured at Cannon Springs using a Hach FH950 portable velocity meter. We chose a location that
was beyond both spring vents, where we would capture the combined flow of both springs. To measure flow, a fiberglass
tape was stretched across the stream channel perpendicular to the flow direction, allowing depth and velocity to be measured
in 15-20 evenly spaced segments. At water depths less than 2.5 ft, velocity was measured at 0.6 of the water column depth.
For water depths greater than 2.5 ft, velocity was measured at 0.2, 0.6, and 0.8 fractional depths of the water column.
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2.3 Biology
2.3.1 Fish
Visual surveys of the fish communities were conducted during ecological assessments at Cannon and Tobacco Patch
Landing Springs. Visual surveys of fish communities were made by 2 people using mask and snorkel gear. Observers spread
out to evenly span the spring run segment and swam in parallel paths, noting the fish species or groups of similar species
(lowest practical taxonomic level) of all observed fish. All observations were recorded on an underwater slate and transferred
to the data sheets. Following each survey, observers estimated the total length (average and range) by fish species. Fish
density was calculated for each sub-section by dividing the number of individual fish counted by the area sampled. Wetweight biomass of fish species was estimated using published length-weight relationships (Schneider et al. 2000) and
average species total lengths and total numbers. Fish assemblage diversity was calculated using the Shannon-Wiener
diversity index based on the calculated densities of individual species or groups (Zar 1984).

2.3.2 Wildlife
FSI staff and volunteers who were experienced birders recorded their observations during each sampling trip. Species were
identified to the lowest taxonomic group possible and quantities were recorded and listed in detail during the drawdown.
When the river levels are lower, sandy banks are exposed, allowing wading birds to forage and alligators to bask. When the
levels rise again, these habitats are no longer available, and fewer species are observed along the river.

Figure 7. FSI Environmental Scientist Zoey Hendrickson documenting fish in Cannon Springs.
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Section 3.0 Results
This section summarizes data collected as part of the ecosystem monitoring conducted along the Ocklawaha River and
springs from October 2019 through May 2020. These data provide a quantitative record of existing conditions in the river
and are useful for comparison to historic and future environmental data from the Ocklawaha River and springs. Parameter
figures are represented by a box and whisker plot. River stations are indicated with a green diamond
and spring stations
with a blue diamond
and are ordered from upstream to downstream. Box plots are followed by line graphs to visualize
how parameters changed at each station each month. Box plots are a way to display how data is distributed based on a fivenumber summary: a minimum, maximum, median, and lower and upper quartiles. The whiskers represent data that is outside
of the 50% of data values (the interquartile range).

3.1 Physical Environment
3.1.1 Underwater Light Transmission
The summaries of PAR percent transmittance and diffuse attenuation data collected along the Ocklawaha River and
tributaries are presented in Figure 8. PAR diffuse attenuation is consistently highest in the tannic waters of the upper
Oklawaha before the influence of the Silver River on the downstream station of the Ocklawaha which is significantly lower,
and Orange Creek, a Rodman Reservoir tributary. Cannon and Tobacco Patch Springs have the lowest diffuse attenuation,
due to the clarity of the water. Light transmittance is consistently higher at the spring and spring run stations (50-72%) with
river stations ranging from 3.5-37%. The Silver River station had values between river and spring stations due to the
influence of the runoff and decreased water clarity.

3.1.2 Water Clarity
Figure 9 and Figure 10 present vertical Secchi disk readings at sites along the Ocklawaha River. The only spring stations
that had Secchi readings were Catfish and Marion Blue Springs. Due to their location in the reservoir, vertical readings were
taken and had readings of 1.9 and 4.1 m, respectively. These springs are extremely turbid and are rarely clear, resulting in
lower Secchi readings. Ocklawaha River Secchi readings increased as the drawdown flushed the silt and sediments
downstream. The river station above Silver River remained tannic from November to January and eventually had a higher
Secchi reading of 3 m in February. The station just downstream from Silver River had the highest readings due to the
influence of spring water. Beyond the Silver River confluence, the Ocklawaha is once again influenced by runoff and had
lower Secchi readings. For all stations, vertical Secchi readings were the highest in February, the last Secchi sample date.
These measurements were recorded just three weeks before the river levels began to rise, trapping the silt and sediment once
again.

3.1.3 Water Quality
3.1.3.1 Dissolved Oxygen
Figure 11 and Figure 12 presents a box plot and line graph to display the fluctuation of dissolved oxygen (mg/L) measured
along the Ocklawaha River as well as its springs and tributaries between October 2019 and May 2020. During this sampling
period, DO ranged from 1.16 to 10.4 mg/L. The Silver River, and the Ocklawaha upstream and downstream stations had
consistently lower values, most likely due to the almost stagnant state of that portion of the river. The fluctuation of the
Ocklawaha River downstream of Silver station was heavily influenced by the concentration of dissolved oxygen coming
from the Silver River. Although approximately 8 miles separates Gore’s Landing and the Eureka boat ramp, the DO at each
station was close (0.3-0.4mg/L difference) and fluctuated in the same pattern. Spring stations typically ranged from 5.4 and
6.4 mg/L which suggests that the water forming these springs may not be underground for an extended amount of time. The
stations with the highest DO were Orange Creek (6.5-9 mg/L) and the Kirkpatrick Dam (8.7-10.4 mg/L), which also had
the lowest temperatures as well. Dissolved oxygen concentration is higher in colder water due to the slowing of the water
molecules. The fast-moving water at Kirkpatrick dam also increased the diffusion of atmospheric oxygen. For river stations,
DO levels increased through the duration of the drawdown as the water went from almost stagnant to a free-flowing river.
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DO levels in the springs decreased throughout the drawdown due to the lack of river water intrusion and dropped
significantly in May at Cannon and Tobacco Patch Landing Springs. The extreme decrease in DO values is most likely due
to the now stagnant state of those springs.

3.1.3.2 pH
Figure 13 and Figure 14 present a boxplot and line graph to display the fluctuation of pH measured along the Ocklawaha
River as well as its springs and tributaries between October 2019 and May 2020. pH values ranged from 6.78 to 8.21 with
river and spring stations overlapping in values. Typically, river stations tend to be more acidic due to the influence of
rainwater and runoff, while spring stations exhibit more basic values. However, only Orange Creek and the Ocklawaha
station upstream of Silver river exhibit more acidic values but the remaining stations are intermingled. The Kirkpatrick
Dam, our furthest downstream station, had the highest pH at an average of 8.07 S.U. During our May sampling event, when
the levels had begun to rise again, we saw a drop in pH in the 5 stations sampled, most likely due to an increase in the
influence of runoff.

3.1.3.3 Specific Conductance
Figure 15 and Figure 16 presents a boxplot and line graph to display the fluctuation of pH measured along the Ocklawaha
River as well as its springs and tributaries between October 2019 and May 2020. Specific conductance is a useful parameter
when determining how much groundwater is entering river and its origin. As expected, spring stations had a higher specific
conductance value compared to the river stations. Although Catfish and Marion Blue Springs had higher specific
conductance values, they appear to be more influenced by river water due to their location in the reservoir. Catfish Spring
consistently had a lower value throughout the study, while Marion Blue steeply dropped from over 2500 uS/cm to under
1500 uS/cm in one month. River stations had significantly lower conductance values and varied from 88.5 uS/cm at Orange
Creek to 692 uS/cm at the furthest downstream station, Kirkpatrick Dam. Our river stations are located upstream of the 20
springs of the Ocklawaha; therefore, the values are not influenced by spring water. The only exception is the Silver River
input on the Ocklawaha downstream of Silver, which seems to keep the conductance fairly constant to the Eureka Park West
boat ramp. During our May sampling event, all stations had very similar specific conductance values due to a lack of spring
flow.

3.1.3.4 Water Temperature
Figure 17 and Figure 18 presents a boxplot and line graph to display the fluctuation of temperature measured along the
Ocklawaha River as well as its springs and tributaries between October 2019 and May 2020. River stations (with the
exception of Silver River and the Ocklawaha downstream of Silver) had temperatures that were lower when compared to
spring stations. The Orange Creek and Ocklawaha station upstream of Silver River exhibited the lowest temperatures
throughout the study. Since Silver River is a spring-fed river, it exhibited spring-like temperatures and also influenced the
Ocklawaha downstream station. Since our study occurred during the winter months, river water is expected to be colder,
whereas spring water is typically around 22°C. Average spring water temperatures ranged from 21.1 to 22.9 with Catfish
Spring exhibiting lower temperatures (17.6-19.6°) most likely due to its location in the reservoir. For all stations, the
temperature decreased in January, Florida’s coldest winter month. Our May sampling event showed the highest temperatures
in the 3 river stations sampled.

3.1.3.5 Nitrate-nitrogen
Nitrate samples were taken at all 11 stations throughout the drawdown (Figure 20). Silver River had the highest
levels with an average of 1.3 mg/L. The Ocklawaha River upstream of Silver had low levels, most readings were
below the FDEP springs standard of 0.35 mg/L (represented by the black dotted line). All spring stations had
values that were below the standard, and Cannon and Tobacco Patch Landing Springs showed a decreasing
trend in nitrate levels since the beginning of the study until our sampling event in May where both springs
showed an increase in nitrate levels. After the drawdown was over and levels began to rise again, three of our
five stations sampled showed an increase in levels.
11
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Figure 8. PAR Diffuse Attenuation (k) and Percent Transmittance measurements along the Ocklawaha River (October 2019 through May 2020)
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Figure 9. Average vertical Secchi disc readings along the Ocklawaha River (November 2019 through March 2020)
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Figure 10. Monthly vertical Secchi disc readings along the Ocklawaha River (November 2019 through March 2020)
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Figure 11. Dissolved oxygen (mg/L) measurements along the Ocklawaha River (October 2019 through May 2020)
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Figure 12. Monthly dissolved oxygen (mg/L) readings along the Ocklawaha River, its springs, and tributaries (October 2019 through May 2020)
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Figure 13. pH measurements along the Ocklawaha River (October 2019 through May 2020)
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Figure 14. Monthly pH readings along the Ocklawaha River, its springs, and tributaries (October 2019 through May 2020)
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Figure 15. Specific conductance measurements along the Ocklawaha River (October 2019 through May 2020)
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Figure 16. Monthly specific conductance readings along the Ocklawaha River, its springs, and tributaries (October 2019 through May 2020)
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Figure 17. Water temperature measurements along the Ocklawaha River (October 2019 through May 2020)
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Figure 18. Monthly temperature readings along the Ocklawaha River, its springs, and tributaries (October 2019 through May 2020)
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Figure 19. Nitrate-nitrogen concentrations along the Ocklawaha River (October 2019 through May 2020)
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Figure 20. Monthly nitrate-nitrogen measurements along the Ocklawaha River, its springs, and tributaries (October 2019 through May 2020)
24

Ocklawaha River and Springs Report (October 2019 – May 2020)

3.1.4 Discharge
FSI staff measured discharge at Cannon Springs on four occasions during ecological monitoring. Spring flow ranged from
4.06 to 5.85 cfs and had an average of 4.97 cfs (Figure 21). Discharge does not differ much but did exhibit the largest
reduction of 1.45 cfs between our December and January sampling. This decrease may be due to the low monthly rainfall
during the month of January (Table 2).
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Cannon Springs

Figure 21. Discharge measurements at Cannon springs during the 2019-2020 drawdown.
Table 2. Total monthly rainfall at the Ocklawaha Florida Automated Weather Network (FAWN) station.
Date
Total Rain (in)
10/01/2019
5.3
11/01/2019
1.72
12/01/2019
5.78
01/01/2020
0.28
02/01/2020
2.37
03/01/2020
0.49
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3.2 Biology
3.2.1 Fish
Table 3 and Table 4 present the results for monthly data from fish counts during ecological and biological monitoring
Cannon and Tobacco Patch Landing Springs. FSI staff conducted three fish counts at Cannon Springs as conditions
allowed, and only one fish count at Tobacco Patch due to limited accessibility. On average, 977 fish were counted during
the surveys at Cannon Springs for an average biomass of 256 kg/ha. The November survey had the highest count and
density (#/ha) of the three surveys with redeye chub, sunfish (general species and bluegill) and eastern mosquitofish as
the most abundant species. The December survey had the highest biomass of 320 kg/ha due to the increased presence
of larger fish such as lake chubsuckers (167 kg/ha) and largemouth bass (59 kg/ha).
Tobacco Patch Landing Spring had only one fish count during the drawdown due to the limited accessibility to the
spring. The survey occurred in March and had a total number of 141 individuals and a biomass of 548 kg/ha. This spring
housed only larger fish, therefore increasing the biomass value. Compared to Cannon Springs, Tobacco Patch is
approximately 75% smaller, yet yielded a biomass value close to that of Cannon’s December survey. These fish may
have travelled up the spring run and became trapped when the water levels dropped. The chance to conduct more surveys
could have possibly explained this occurrence.
Largemouth bass are a major topic of discussion when it comes to whether or not the dam should be removed, however
we are seeing bass in springs as far as 4-5 miles away from the Rodman Lake. While traveling to sample these springs,
many fishermen are observed fishing in the river even though access to the reservoir is free. As an open system, these
fish are free to swim in and out of springs and are available for fishermen in the river. Canfield et al. reported that the
Florida Game and Freshwater Fish Commission (now FWC) recorded total catch and catch rate of bass. The catch rate
declined from 0.21-0.29 fish/angler-fishing hour in 1984 to 0.11 fish/angler-fishing hour in 1993, suggesting a decline
in largemouth bass in the Rodman Reservoir (Canfield, 1993).
Table 3. Fish counts, densities, and biomass for Tobacco Patch Landing Springs (March 2020)
Common Name
Blue Tilapia
Bluegill Sunfish
Lake Chubsucker
Largemouth Bass
Redbreast Sunfish
Redear Sunfish
Sunfish sp.
Warmouth
Grand Total

Species Name
Oreochromis auerus
Lepomis macrochirus
Erimyzon sucetta
Micropterus salmoides
Lepomis auritus
Lepomis microlophus
Lepomis sp.
Lepomis gulosus

March 2020
Count Density (#/ha) Biomass (kg/ha)
1
29
8.43
68
1,943
53.69
19
543
299.03
7
200
45.50
1
29
2.70
12
343
26.12
21
600
21.36
12
343
91.54
141
4,029
548

3.2.2 Wildlife
During our study, observers counted wildlife on four occasions while traveling from the Eureka Park West
boat ramp to either Cannon or Tobacco Patch Landing Springs. Counts were conducted only during
downstream travel to ensure that wildlife was not double counted. The survey distance was 4.5-5 miles and
lasted between 1.25 and 2.25 hours. Table 5 provides detailed survey conditions such as survey
duration/distance, the number of observers, and weather conditions. Table 6 provides detailed count data
for each month.
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Table 4. Fish counts, densities, and biomass for Cannon Springs (November 2019 through March 2020)
Common Name
Blue Tilapia
Bluefin Killifish
Bluegill Sunfish
Chain Pickerel
Eastern Mosquitofish
Lake Chubsucker
Largemouth Bass
Longnose gar
Minnows
Redbreast Sunfish
Redear Sunfish
Redeye Chub
Sailfin Molly
Shiners
Silverside sp.
Spotted chubsucker
Spotted Sunfish
Sunfish sp.
Warmouth
Grand Total

Species Name
Oreochromis auerus
Lucania goodei
Lepomis macrochirus
Esox niger
Gambusia holbrooki
Erimyzon sucetta
Micropterus salmoides
Lepisosteus osseus
Notropis sp.
Lepomis auritus
Lepomis microlophus
Notropis harperi
Poecilia latipinna
Pteronotropis sp.
Labidesthes sp.
Minytrema melanops
Lepomis punctatus
Lepomis sp.
Lepomis gulosus

November 2019
December 2019
March 2020
POR Averages
Count Density (#/ha) Biomass (kg/ha) Count Density (#/ha) Biomass (kg/ha) Count Density (#/ha) Biomass (kg/ha) Count Density (#/ha) Biomass (kg/ha)
19
76
22.42
------12
48
19.85
16
62
21.13
------------9
36
0.06
9
36
0.06
261
1,044
37.00
212
848
30.05
116
464
16.44
196
785
27.83
10
40
5.07
17
68
8.61
7
28
7.08
11
45
6.92
105
420
0.03
72
288
0.02
90
360
1.23
89
356
0.43
19
76
17.26
76
304
167.46
44
176
155.86
46
185
113.53
84
336
26.59
38
152
59.32
28
112
25.48
50
200
37.13
------------1
4
0.14
1
4
0.14
70
280
0.07
------------70
280
0.07
40
160
15.11
45
180
31.75
16
64
4.75
34
135
17.20
30
120
2.69
39
156
4.11
23
92
4.31
31
123
3.70
365
1,460
0.67
100
400
0.18
100
400
1.21
188
753
0.69
6
24
0.18
2
8
0.02
15
60
0.44
8
31
0.21
------220
880
0.89
------220
880
0.89
49
196
0.52
58
232
0.82
38
152
1.08
48
193
0.81
6
24
3.20
------17
68
33.93
12
46
18.56
15
60
2.14
68
272
16.40
17
68
2.42
33
133
6.99
338
1,352
35.64
7
28
1.31
24
96
3.42
123
492
13.46
------------2
8
1.49
2
8
1.49
1,417
5,668
168.57
954
3,816
320.94
559
2,236
279.18
977
3,907
256.23
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Surveys that have more observers or a longer duration should have more species listed. The December survey,
which lasted the longest and covered more distance on the river, had the most individuals counted. The most
common species included the redwing blackbirds, limpkins, white ibis, turkey vultures, starlings, egrets, and
herons. Most of these birds are wading birds, making them easy to observe while traveling along the river.
With the lowest temperature of 52°F during our survey, December had only 16 alligators reported.
Our final survey in March had the second highest total of individuals reported. For this survey, there were 6
observers, and the temperature was considerably higher than previous surveys, meaning that the wildlife was
more active. The most common species observed were alligators, little blue herons, limpkins, turtles, great
egrets, and great blue herons. Again, the most common birds were wading birds who were foraging in or near
the river.
The average number of individuals observed during our study was 381. Overall, white ibis, alligators,
limpkins, redwing blackbirds, herons, egrets, and anhinga were the most prevalent species along the
Ocklawaha River. It is evident that this habitat is important to a variety of wildlife (39 different species
belonging to 28 families). Although they were not abundant, bald eagle and roseate spoonbills were observed.
Three bald eagles were observed (only one per sampling trip), but a nest was established near Tobacco Patch
Landing. Roseate spoonbills are classified as “threatened” by Florida’s Endangered and Threatened Species
Rule due to the degradation of their habitat used for feeding and nesting.
With water levels considerably higher following a drawdown, feeding habitat for wading birds and riverbank
for basking gators and turtles disappears, ultimately forcing many species to relocate. If these riverbanks were
always exposed, the numbers of birds, deer, alligator, and even raccoons may rebound. As expected,
significantly fewer individuals were observed during our post-drawdown survey in May. Only two alligators
were counted, both basking on logs due to the lack of riverbank. Of the 21 birds, only 10 were wading birds,
also due to a lack of riverbank.

Table 5. Wildlife survey details.
Date
11/12/2019
12/18/2019
Drawdown
1/28/2020
3/10/2020
Post-drawdown 5/15/2020

Survey
Duration (hrs) Distance (mi)
1.25
4.5
2.25
5
1.25
4.5
1.25
5
2
5

28

Number of
observers
5
4
4
6
3

Conditions
Temp (°F)
Cover
62
Mostly sunny
52
Sunny
57
Partly cloudy
75
Cloudy
76
Partly cloudy
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Table 6. Wildlife count data for four drawdown surveys and one post-drawdown survey.
Post Drawdown Drawdown
Drawdown Period
Nov 2019 Dec 2019 Jan 2020 Mar 2020
May 2020
Average
Bald eagle
Haliaeetus leucocephalus
1
1
1
1
Accipitridae
Red shouldered Hawk
Buteo lineatus
1
1
2
2
1
Red-tailed hawk
Buteo jamaicensis
3
3
Alcedinidae
Belted kingfisher
Megaceryle alcyon
7
14
7
5
8
Alligatoridae
American alligator
Alligator mississippiensis
25
16
130
2
57
Anhingidae
Anhinga
Anhinga anhinga
27
7
17
2
17
Apodidae
Common swift
Apus apus
1
1
Aramidae
Limpkin
Aramus guarauna
19
42
38
31
2
33
Ardeidae
Little blue heron
Egretta caerulea
11
22
8
35
2
19
Bubulcus ibis
Cattle egret
1
1
Great blue heron
Ardea herodias
3
27
11
14
3
14
Ardea alba
1
Great egret
28
11
15
3
14
Snowy egret
Egretta thula
2
2
Bombycillidae
Cedar waxwing
Bombycilla cedrorum
12
12
Cardinalidae
Northern cardinal
Cardinalis cardinalis
1
2
2
Cathartidae
Coragyps atratus
Black vulture
4
2
1
3
Turkey vulture
Cathartes aura
4
32
6
1
2
11
Cervidae
White-tailed deer
Odocoileus virginianus
2
2
Ciconiidae
Wood stork
Mycteria americana
12
16
3
2
8
Corvidae
Crow
Corvus sp
4
4
Fish crow
Corvus ossifragus
1
1
Emydidae
Turtles
--23
4
22
1
16
Agelaius phoeniceus
Icteridae
Redwing blackbird
56
1
29
Pandionidae
Osprey
Pandion haliaetus
1
4
3
3
Paridae
Tufted titmouse
Baeolophus bicolor
1
1
Parulidae
Yellow-rumped warbler
Setophaga coronata
13
13
Northern parula
American redstarts
2
2
Phalacrocorax
Double crested cormorant Phalacrocorax auritus
2
3
3
1
3
Picidae
Pileated woodpecker
Dryocopus pileatus
2
2
2
Red bellied woodpecker Melanerpes carolinus
1
3
2
Podicipedidae
Pied billed grebe
Podilymbus podiceps
2
2
Procyonidae
Raccoon
Procyon lotor
1
1
Rallidae
Common moorhen
Gallinula chloropus
2
2
Sturnidae
European starlings
Sturnus vulgaris
31
31
Threskiornithidae Roseate spoonbill
Platalea ajaja
5
5
White ibis
Eudocimus albus
102
38
64
1
51
Troglodytidae
Carolina wren
Thryothorus ludovicianus
2
2
Tyrannidae
Eastern phoebe
Sayornis phoebe
2
2
2
Vieronidae
White eyed vireo
Vireo griseus
2
2
Grand Total
215
369
177
325
24
381
Family

Common Name

Species Name
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Section 4.0 Discussion
4.1

Background

Three years after the completion of the dam, Elizabeth Abbott from the University of Florida (UF)
published a paper about the twenty “lost” springs of the Ocklawaha. Her table listing 20 springs
provided the name, location, dimensions, run description, additional comments and whether or not
they existed in 1971 (Table 7). One of the lost springs and the largest in terms of historic flow and
recreational benefits is Marion County Blue Spring, now located under the Rodman Pool. Blue Spring
was described as a “blue crystal pool” where fishermen marveled at the quality and quantity of the fish
including mullet, catfish and bass, but was replaced with dying vegetation and the murky reservoir
waters (Abbott 1971). Abbott described the Tobacco Patch Landing and Cannon Springs area as having
the “most beautiful forest with a mixture of hardwoods and palms”. She closes her paper with the
hopes that the springs that are not completely beyond repair can one day be “restored and preserved
to contribute to the natural beauty of the natural river.”
Knight (1980) repeated H.T. Odum’s measurements of ecosystem metabolism and fish counts in the
Silver River in 1979 and 1980. While the spring-fed Silver River retained much of its ecological health
25 years after the Odum’s prior study, there were clear indications of harm to the fish populations
documented in Knight’s study. Also, Managers of the Silver Springs attraction provided qualitative
evidence that populations of noxious filamentous algae in the springs and river began to increase with
closure of the Rodman Dam in 1967. Based on his data and analysis, Knight concluded his doctoral
dissertation with these words:
“There are several speculations over the reason for the disappearance of the popular catfish and
mullet of Silver Springs. Their disappearance is closely correlated in time with the construction of
the Rodman Dam on the Ocklawaha River approximately 50 km downstream from the springs.
One hypothesis suggests a competitive food resource in the newly formed Lake Ocklawaha (Sam
McKinney, FWC, personal communication). Another hypothesis concerns the difficulty
encountered by the catadromous mullet in navigating the infrequently used locks circumventing
the dam. In either case, a large-scale experiment of consumer replacement may occur if the Rodman
Dam is removed as part of the cleanup of the ill-fated Cross-Florida Barge Canal.”

Lewis (2015) provided a synopsis of the fish populations in the Middle and Lower Ocklawaha River
segments and documented the negative impacts of the Rodman Dam on fish and wildlife habitat
throughout the impounded area of the lower river. Based on his review of the literature and his firsthand scientific knowledge of the Ocklawaha and Silver Rivers, Lewis concluded that:
“…there is no credible scientific basis to predict any permanent decline in fish resources following
restoration, nor a specific decline in sports fishing opportunities over the short or long term. The
species mix may change, but fish biomass within the restored channels, wetlands, and floodplains
(both above and below the existing Kirkpatrick Dam) will likely remain the same or increase over
time after the Rodman Pool is drained and migratory fish populations return. In specific areas
such as the Silver River, the reconnected springs, and spring runs, a significant increase in fish
populations can be expected. Certain fish species now absent from these water bodies will return
to former abundances, and overall ecological function will increase. Sport fishing opportunities
for species like the striped bass will increase with restoration, and a viable riverine largemouth
bass fishery will persist.”
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In 2006 the SJRWMD and the FDEP the 50-Year Retrospective Study of Silver Springs and the Silver
River (Munch et al. 2006). That study further documented the findings that the Rodman Dam was
interrupting the historic movement of migratory fish between the Atlantic Ocean, St. Johns River, and
Ocklawaha River that were an important part of the productive and finely-tuned ecosystem
documented in the Silver Springs in Odum’s 1957 study. One hypothesis for the diminished ecological
functioning documented by Munch et al (2006) was based on this loss of connectivity:
“Another factor long recognized as having an important impact on the Silver River fish
populations and therefore the entire aquatic ecosystem is the Rodman Dam on the Ocklawaha
River downstream. Both Knight (1980) and Odum (1976) implicated the dam in changing
populations of seagoing fish species through physical blockage of their migrations and breeding
success. Odum suggested that the U.S. Army Corps of Engineers construct a fish ladder around the
dam while Knight proposed testing his theories about consumer control by removing the dam
entirely… Decreased consumer control of the primary producers and lowered GPP is resulting
from lower fish/consumer populations below optimal grazing densities, possibly due to
obstruction of fish migration by the Rodman Dam.”
In addition to drowning most springs along the Ocklawaha River, aquatic species such as striped bass,
catfish, and manatees are barred from moving freely. The dam also alters discharge volumes,
movement of sediments and changes nutrient exchanges by turning a free-flowing river into a standing
reservoir (Borisova et al. 2017a, Shuman 1995). This alteration impacts the biodiversity by changing the
physical habitat, life history and recruitment processes of native populations, while increasing the
chance of exotic species invasion (Bunn and Arthington 2002). While the desire to fish for trophy species
exists, the need for a natural flow regime needs to be recognized as a critical component for the proper
function and structure of aquatic ecosystems (Poff et al. 1997).
Although many studies indicate that dam removal can be a highly effective restoration tool to restore
rivers and reverse negative impacts, the debate has continued for decades (American Rivers 2002).
Angela Bednarek (Ph.D. Candidate, University of Pennsylvania) found during an extensive literature
search that dam removal can have long term ecological benefits such as improved water quality,
recovery of native and migratory fish and wildlife, and natural sediment transport (Bednarek 2001).
When a free-flowing river is turned into a lake, the temperature and dissolved oxygen levels are
negatively altered. This increase in water depth and reduced flow may cause temperature stratification
which can inhibit gas exchange between highly oxygenated surface and poorly oxygenated bottom
layers (Bednarek 2001). Two major fish kills have been documented in the Rodman Reservoir (August
1985, October 1988) where an estimated 11 million total fish died due to dissolved oxygen levels of less
than 1 ppm, most likely from reduced flow and high turbidity (Continental Shelf Associates, Inc. 1994).

4.2

Conclusion

Data collected and reviewed by the Florida Springs Institute documents the importance of the freeflowing springs of the Ocklawaha for supporting healthy fish and wildlife populations. Previous data
and anecdotal information indicated that sport fishing in the natural river channel above the Rodman
Pool is as good as or better than the sport fishery in the Pool (Lewis 2015). The UF economic study of
the 2017 drawdown found that recreational uses during Rodman drawdown had twice the economic
benefit as uses during periods when the Rodman Pool is full (Borosova et al. 2017).
Opening the river to unrestricted migration of fish, manatees, and human recreational boaters will
ultimately help restore the 20 Lost Springs of the Ocklawaha and contribute to the eventual restoration
of Silver Springs and the Silver River. Returning the Ocklawaha River to its natural free-flowing
condition by partial removal of the Rodman Dam will ultimately maximize environmental and
economic benefits for humans and wildlife.
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Table 7. A table of the 20 springs on the Ocklawaha (Abbott 1971) - recreated by FSI.
No.

Name

1

Blue Spring

2

Bright Angel/Log Spring

3

Catfish Spring

4

Cedar Landing Spring

5

---

6

Approximate Dimensions

Run

200' N-S, 350' E-W, 22'
deep

5 miles long (Indian Creek)
40' wide, 6' deep

North of River almost oppostite of
Catfish Spring

Round pool, 30' diameter,
25' deep

2 runs (1 into the river 1 in
horseshoe creek), 8' wide,
2' deep

South of river, below Cedar landing

Round pool, 50' diameter

100' long, 30' wide

South of river at Cedar Landing
On bank, directly on river near Agnew's
Landing

Round pool, 8' diameter

150' long

No pool, just orifice

No run

--- (cluster)

At confluence of Thurman Creek and
another stream

Cluster of several boils in
rocky confluence

No run, creek empties
directly into river

7

Sim's Spring

At George Alcorn's out of cleft in rock
bluff

No pool, flow directly out
of hill face

No data

8

---

Large spring between Sim's and Bud
Spring

"Large" pool

No Data

9

Bud Spring

10

Mullet Cove Spring

11

Indian Bluff Spring

12

---

Location
South of river near Dutchman's Reach

East of river, nearly opposite mouth of
Orange Creek
East bank, close to Well's Landing
East bank, above Tobacco Patch
Landing
East bank at Tobacco Patch Landing

13-18 Cannon (or Sparks) Spring East bank, several pools in a line
19
20

--Dudley Spring

East bank, near mouth of Mill Creek
East bank, nearest Eureka

Comments
Exisited in 1971
Largest of the Springs,
spring-house,
No
landscaping
Cyrpress log in water
Large volume, turbulent
flow, once walled with
cabbage palms
Small spring
Directly on edge of
river, sometimes
Therman Creek parallels
river as far as Blue
Springs saw mill site
Protected by coffer
dam, once pumped to
top of hill
Strong flow

Appeared to come
straight up, then
Round pool, 35' diameter 650' long, 50' wide, 3' deep
emptied over shelf into
a shallow run
2 small boils
No data
No data
Clear water flowing out
No Data
No data
of swamp
No data
No data
Small spring
At least 3 large an 3
Round pool, 50' diameter
200' in slough
small springs
No data
No data
At Elmer Fiddia's
No data
No data
Dudley, last owner
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No

No
No
No
No

Yes
No

No
Yes
Yes
Yes
Yes
Yes
Yes
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