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Section 1.0 Introduction 
The Homosassa Springs Group (HSG) is a first magnitude spring with waters discharging from 
the Upper Floridan Aquifer and located within the boundaries of the Ellie Schiller Homosassa 
Springs Wildlife State Park (HSWSP) in Old Homosassa of Citrus County, Florida. The Group is 
comprised of three spring vents (HSG 1, 2, and 3), which originate from a conical depression with 
exposed limestone along the sides and bottom of the spring pool and form the head of the 
Homosassa River. All three spring vents discharge into the spring pool, which is located below 
an underwater observatory dubbed the “Fish Bowl”. The spring pool measures 189 ft (57.6 m) 
north to south and 285 ft (86.9 m) east to west. The depth for each of the vents is 67, 65, and 62 ft 
(20.4, 19.8, and 18.9 m) for HSG 1, 2, and 3, respectively. Approximately 1,000 ft (304.8 m) 
downstream, a fence spans the river to keep boats out of the spring pool. There also is a barrier 
immediately outside the spring area which keeps the HSWSP’s captive manatees in the spring 
pool. This cross-river barrier is removed in the winter months as manatees use the spring for 
refuge during the colder weather; however, manatees frequent the spring pool and river year-
round. Additionally, a variety of saltwater and freshwater fishes inhabit the pool. The 
surrounding land is comprised of Gulf Coastal Lowlands with thick hardwood-palm forest cover. 
The Homosassa River flows west approximately 6 miles (9.7 km) to the Gulf of Mexico (Figure 1). 
Additional river inputs occur about a mile downstream from the head springs as the spring-fed 
Halls River flows in from the north. The entire river system is tidally influenced, particularly in 
the winter. Through citizen science conducted via the SPRINGSWATCH volunteer program, FSI 
is able to enhance monitoring of Homosassa Spring. The resulting data is used to more accurately 
assess springs and river health and further educate the public.  

This report was prepared by the Howard T. Odum Florida Springs Institute (FSI) and is focused 
on ecological monitoring currently being conducted by SPRINGSWATCH volunteers along the 
Homosassa Spring. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Homosassa Springs and River Location 
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1.1 Monitoring Stations 

Figure 2 identifies the two stations (FB – Fish Bowl; MB – Main Bridge) monitored by the Florida 
SPRINGWATCH volunteers for the following ecological metrics: 

• Water quality field parameters (temperature, dissolved oxygen, and conductivity) 

• Visual fish counts 

• Secchi disk measurements 

• Vertical light attenuation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Florida SPRINGSWATCH Homosassa Springs - Monitoring Stations 
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Section 2.0 Methods 
Ecological monitoring was conducted in the Homosassa Springs (Figure 1) from January 2019 
through November 2019. Data collection included water quality field parameters, light 
measurements, Secchi disk measurements, and fish counts. 

2.1 Sampling Events 

Field measurements were collected monthly from the Fish Bowl and the Main Bridge 
downstream from the Fish Bowl from January 2019 to November 2019 (Figure 2). Sampling was 
conducted by volunteers of the Florida SPRINGSWATCH Program. The monitoring events are 
summarized below (Table 1) and included the following: 

• Water quality field parameters (temperature, dissolved oxygen, and conductivity) 

• Vertical light attenuation 

• Secchi disk measurements  

• Visual fish counts  

 

Table 1. Homosassa Springs sampling events (January 2019 – November 2019) 

 

 

Month Year Water Quality Light Attenuation Secchi Fish

1/20/2019 X X X X

2/9/2019 X X X X

3/10/2019 X X X X

4/13/2019 X X X X

5/4/2019 X X X X

6/15/2019 X X X X

7/13/2019 X X X X

8/17/2019 X X X X

9/14/2019 X X X X

10/12/2019 X X X X

11/2/2019 X X X X
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2.2 Water Quality 

A YSI ProODO handheld meter (dissolved oxygen, water temperature) and an Extech ExStik II 
(Conductivity Meter) were used at each of the monitoring stations in the Homosassa Springs 
System to collect measurements of temperature, dissolved oxygen, and specific conductance. 
These data were collected at each station during sampling trips. Vertical and horizontal Secchi 
disk readings were also taken monthly at each station to measure water clarity. Calibration and 
maintenance of water quality meters was conducted according to factory instructions and 
calibrated at least twice, bracketing each sampling event. 

2.3 Light Measurements 

Photosynthetically Active Radiation (PAR) underwater light transmission and attenuation 
coefficients were measured monthly at the 10 monitoring sites during comprehensive ecological 
assessments. Data were collected using an Apogee MQ-200 quantum meter with an underwater 
photosynthetically active radiation (PAR) sensor to measure vertical light attenuation in the 
water column and PAR energy transmittance at 1-foot intervals from the surface to a depth of 2 
feet. This sensor measures light in the 400-700 nm wavelength range which is the visible portion 
of the spectrum that supports plant photosynthesis. Figure 2 provides a typical light senor 
installation. Light extinction (attenuation) coefficients were calculated from these data using the 
Lambert-Beer 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 3. Image of Apogee MQ-200 
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2.4 Fish Survey 

Visual fish counts were conducted between the FB and MB stations in the Homosassa Spring Run 
(Figure 2). Out-of-water fish counts were conducted January through March when manatees use 
the park as a refuge during months of colder weather.  Prior to the cold weather season, a 
maximum visual distance from the Fish Bowl and Main Bridge was found by volunteers and was 
used to obtain an accurate area of visibility. During in-water fish counts, multiple observers with 
masks and snorkels counted and identified fish to the lowest taxonomic group. Average lengths 
were estimated for each observed fish species by the underwater observer during every survey. 
Estimates of fish live-weight biomass were made based on published length-to-weight 
relationships for each fish species (Froese & Pauly, 2000). Some of the observed fish species did 
not have length-to-weight parameters available; in these cases, published length-to-weight 
relationships for physically similar fish species were used for biomass estimates. 

Section 3.0 Results 
This section summarizes field data collected as part of the ecosystem monitoring conducted in 
the Homosassa Spring Run from January 2019 to November 2019. Data collected by FSI and the 
Florida SPRINGSWATCH volunteers included water quality field parameters, light 
measurements, vertical and horizontal secchi disk readings, and fish population data. This 
valuable data is used to provide a quantitative indication of current conditions in the river and 
will be useful for future evaluations of the ecological health of Homosassa Springs. 

3.1  Water Quality 

3.1.1 Florida SPRINGSWATCH Homosassa Springs Water Quality 

Figure 4 through Figure 7 present field parameter results collected from the two stations at 
Homosassa Springs as part of the Florida SPRINGSWATCH program from January to November 
2019. Figure 4 presents dissolved oxygen (DO) data measured in percent saturation (%), and 
Figure 5 presents DO results measured in milligrams per liter (mg/L), or parts per million (ppm). 
A healthy aquatic ecosystem tends to have higher concentrations of DO from atmospheric 
diffusion and from photosynthesizing SAV and algae, resulting in more oxygen available for 
uptake by fish and other organisms. Groundwater typically contains less free oxygen, depending 
on the duration of time the water has spent underground before emerging from a spring vent. 
There is slight increase in DO from FB and MB, suggesting an increase in respiration moving 
downstream from the headspring. Figure 6 presents data for temperature (°C) field 
measurements. The temperature of Homosassa Spring remains constant year-round since it is fed 
by groundwater (typically 22°C). Figure 7 demonstrates the results for Specific Conductance field 
measurements, which increased from FB to MB. Specific conductance levels can be influenced by 
naturally occurring ions present in spring water but also from ions present due higher levels of 
nitrate/nitrite, phosphorous, and other compounds. Higher specific conductance values suggest 
an increase in concentration of these ions in the water as you move downstream from FB. 
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Figure 4. Florida SPRINGSWATCH Program Homosassa Spring FB and MB stations Dissolved Oxygen 
Measurements (mg/L) Dissolved Oxygen measurements (January 2019 – November 2019) 

Figure 5. Florida SPRINGSWATCH Program Homosassa Springs FB and MB stations Dissolved Oxygen Percent 
Saturation (DO %) Measurements (January 2019-November 2019) 
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Figure 6. Florida SPRINGSWATCH program Homosassa Spring FB and MB stations Temperature (°C) (January 2019-
November 2019) 

Figure 7. Florida SPRINGSWATCH program Homosassa Spring FB and MB stations Specific Conductance 
measurements (uS/cm) (January 2019 - November 2019) 
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3.1.2 Water Clarity  

Water clarity was based on vertical and horizontal secchi disk visibility measurements collected 
monthly at the Fish Bowl when possible (Table 2, Figure 8). These measurements provide 
additional information concerning water clarity and the light attenuation properties of the water 
in the spring run.  During cold weather months when manatees are present in larger numbers 
(January through March), out-of-water vertical secchi disk measurements were taken. Vertical 
and Horizontal secchi measurements are indicated in green and blue respectively in Figure 8.  

 
 
 

Date Secchi Reading (m) 

1/20/2019 7.25

2/9/2019 10.15

3/10/2019 10.6

4/13/2019 8.1

5/4/2019 12.32

6/15/2019 7.5

7/13/2019 14.1

8/17/2019 6.6

9/14/2019 6.62

10/12/2019 11.67

11/2/2019 21.3

Average 10.55
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Table 2. Secchi disk measurements (m) in Homosassa Springs at the Fish Bowl 
(January 2019 – November 2019) 

Figure 8. Florida SPRINGSWATCH program Homosassa FB Vertical and Horizontal Secchi 
Disk Measurements (m) (January 2019-November 2019) 
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3.2  Light Measurements 

Figure 9 displays the diffuse attenuation coefficient (k) and percent transmittance estimates 
collected by the Florida SPRINGSWATCH program along the Homosassa Springs from January 
2019 through November 2019 (Figure 2). Percent transmittance refers to the amount of light that 
is able to pass through the water column. The diffuse attenuation coefficient (k) is calculated via 
the Lambert-Beer equation (Wetzel 2001) to measure how readily light dissipates throughout the 
water column. Higher values of percent transmittance tend to correspond with lower values of 
coefficient k. Higher k values, or lower percent transmittance values, can indicate poor water 
clarity since light cannot pass as easily through the water column, often due to an increase in 
suspended solids (turbidity) in the water. The results demonstrate a decrease in water clarity of 
roughly 55% from the FB to MB station, suggesting a decrease in clarity moving away from the 
spring boil, potentially from increase runoff moving downstream.  
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Figure 9. Homosassa Springs Diffuse Attenuation Coefficient (k) and Percent Transmittance Estimates (January 2019 –
November 2019) 
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3.3 Fish Survey 

Visual fish counts were conducted monthly from January through November 2019.  In-water 
visual fish counts were not possible year-round due to water access restrictions (January through 
March), or a limited number of volunteers. In lieu of in-water counts, the SPRINGSWATCH 
volunteers conducted visual estimated surveys from the surface of the water at both stations. 
During these counts, the presence of each species was noted since an accurate count is not 
possible. Table 3 presents which species were observed during surface counts. Table 4 presents a 
summary of fish observed during eight surveys conducted in-water within the Homosassa Spring 
Run (April through November), including the total number, estimated density, and estimated 
biomass. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jan-19 Feb-19 Mar-19

Atlantic Needlefish Strongylura marina

Atlantic Stingray Dasyatis sabina

Black drum Pogonias cromis

Bluegill Sunfish Lepomis macrochirus

Catfish Ictalurus natalis

Clown goby Microgobius gulosus

Coastal Shiner Notropis petersoni

Common Snook Centropomus undecimalis  X X X

Crevalle Jack Caranx hippos  X X

Florida Gar Lepisosteus platyrhincus X

Grey Snapper Lutjanus griseus  X X X

Largemouth Bass Micropterus salmoides

Minnows Notropis sp.

Mojarra Eugerres plumieri

Mottled Mojarra Ulaema lefroyi

Needlefish Potamorrhaphis guianensis

Pinfish Lagodon rhomoides

Red drum Sciaenops ocellatus X

Redear Sunfish Lepomis microlophus

Remora Remora remora

Sheepshead Archosargus probatocephalus X X

Shiners Pteronotropis sp.

Spotted Sunfish Lepomis punctatus

Striped mullet Mugil cephalus X X

Sunfish sp. Lepomis sp.

Suwannee Bass Micropterus notius

Scientific Name
Count 

Common Name

Table 3. Fish observed from the Fish Bowl and Main Bridge (January - March 2019). 
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Atlantic Needlefish Strongylura marina 14 628 8.02

Atlantic Stingray Dasyatis sabina 2 81 0.00

Black drum Pogonias cromis 13 650 544.08

Bluegill Sunfish Lepomis macrochirus 18 815 21.44

Catfish Ictalurus natalis 1 54 0.00

Clown goby Microgobius gulosus 4 179 0.18

Common Snook Centropomus undecimalis  22 994 3122.39

Crevalle Jack Caranx hippos  7 332 627.89

Florida Gar Lepisosteus platyrhincus 2 97 289.17

Grey Snapper Lutjanus griseus  145 6504 634.34

Largemouth Bass Micropterus salmoides 4 186 175.92

Minnows Notropis sp. 100 4484 1.11

Mojarra Eugerres plumieri 437 19596 2048.14

Mottled Mojarra Ulaema lefroyi 200 8969 47.09

Needlefish Potamorrhaphis guianensis 5 209 1.59

Pinfish Lagodon rhomoides 154 6893 108.91

Red drum Sciaenops ocellatus 2 90 225.39

Redear Sunfish Lepomis microlophus 3 135 6.53

Remora Remora remora 1 45 4.22

Sheepshead Archosargus probatocephalus 19 996 2734.70

Shiners Pteronotropis sp. 3 161 1.79

Spotted Sunfish Lepomis punctatus 21 942 44.46

Striped mullet Mugil cephalus 176 8517 10509.55

Sunfish sp. Lepomis sp. 7 291 21.88

Suwannee Bass Micropterus notius 3 135 3.85

Grand Total 70 3182 1265.16

Scientific Name Average of Count Average of Density (#/ha) Average of Biomass (kg/ha)Common Name

Table 4. Fish counts and estimated biomass and density in the Homosassa Spring Run (April 2019 - November 2019) 
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