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ABSTRACT 
 
This report includes the location of individual springs, their physical description, and, 
when available, a picture of the spring and spring area, tabulations of spring flow and 
quality, and historical trends in discharge and concentrations of chloride, sulfate, and 
total nitrogen (NO3+NO2). The data used in this report have been quality-assured by 
SJRWMD and come from the computer files of the Altamonte Springs office of USGS 
and SJRWMD. All historical data through May 2000 are used in this report. 
 
 
INTRODUCTION 
 
Springs are a major natural resource of Florida. They feed and augment the flow of 
many rivers, provide habitat for wildlife, and provide recreation for Florida’s residents. 
They contain crystal clear water, colorful fish, turtles, and alligators. They also provide 
a winter refuge for manatees. Many of the areas around springs have been purchased 
by state and local governments and converted into parks. The parks are visited by a 
multitude of people each year. 
 
Springs are classified by magnitude, from one to eight, on the basis of their volume of 
flow, or discharge (Rosenau et al. 1977). First-magnitude springs have an average flow, 
or discharge, of 100 cubic feet per second (cfs) or more. The discharge of second- and 
third-magnitude springs ranges between 10 to 100 cfs and 1 to 10 cfs, respectively. The 
discharge of eighth-magnitude springs is less than 1 pint per minute. 
 
The last comprehensive discussion of springs in Florida (Rosenau et al. 1977) was 
prepared by the U.S. Geological Survey (USGS) in cooperation with the Florida 
Department of Natural Resources and the Florida Department of Environmental 
Regulation. It included a comprehensive inventory of all springs in Florida known to 
the authors through 1977. This report builds upon that work, but only includes those 
springs within the St. Johns River Water Management District (SJRWMD), a 19-county 
area in northeast Florida. This report includes all springs known to the authors through 
2002. 
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GEOLOGY AND HYDROLOGY 
 
HYDROGEOLOGIC FRAMEWORK 
 
The hydrogeologic units in the study area are the surficial aquifer system, the 
intermediate aquifer system or intermediate confining unit, and the Floridan aquifer 
system (Table 1). Detailed information about the geology and hydrology of these 
systems can be found in Puri and Vernon (1959), Stringfield (1966), Miller (1982a, 1982b, 
1986), and Tibbals (1990). 
 
Table 1. Hydrogeologic framework for the study area 
 

Hydrogeologic 
Unit Epoch Stratigraphic Unit General Lithology 

Surficial aquifer 
system 

Holocene  
Pleistocene 

Surficial sands and 
terrace deposits 

Sand, clayey sand, and clay, 
with some shell locally 

Pliocene Undifferentiated 
deposits 

Sand, silt, clay, and shell Intermediate 
aquifer system, or 
intermediate 
confining unit 

Miocene Hawthorn Group Phosphatic clay, silt, sand, 
dolomite, and limestones 

Oligocene Suwannee Limestone Limestone 
Ocala Limestone Limestones and dolomitic 

limestones 
Avon Park Formation Limestones and dolostone 

Eocene 

Oldsmar Formation Limestones and dolostone 

Floridan aquifer 

Lower confining 
unit 

Paleocene Cedar Keys Formation Dolostone, some limestone; 
anhydrite occurs in lower 
two-thirds of formation 

 
Surficial Aquifer System 
 
The first water-bearing unit is the surficial aquifer system, which is composed of 
Holocene and Pleistocene sand, clayey sand, clay, and some shell. The sand and shell 
layers vary in thickness, extending from the land surface down to the uppermost areally 
extensive clay layer, which is less permeable. 
 
Water in the surficial aquifer system is generally unconfined, and its level is free to rise 
and fall. In the swampy lowlands, the water table is generally near land surface 
throughout most of the year. In the rolling highlands, the water table is generally a 
subdued reflection of the topography but can be several tens of feet below land surface. 
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The surficial aquifer system is recharged primarily by rainfall. The surficial aquifer 
system is also recharged by upward movement of water from underlying aquifers. 
Some lakes, streams, irrigation ditches, septic tank effluent, and stormwater retention 
ponds also recharge the surficial aquifer. Water leaves the system through 
evapotranspiration, seepage to some lakes, discharge to some streams and wetlands, 
leakage to underlying aquifers, and pumpage from wells. The surficial aquifer system is 
generally tapped by wells for small to moderate amounts of water that is widely used 
for lawn and garden irrigation. In Duval, St. Johns, Flagler, southern Brevard, and 
Indian River counties, the surficial aquifer system is also tapped for public supply. 
 
The lithology, texture, and thickness of deposits in the surficial aquifer system vary 
laterally as well as vertically. The sediments range from unconsolidated to poorly 
consolidated and generally grade from sand to clayey sand to clay. Shell beds, where 
present, may have a matrix of sand and/or clay. The clay layers can vary in extent, 
thickness, and permeability, but do not significantly retard the downward movement of 
water.  
 
Intermediate Aquifer System/Intermediate Confining Unit 
 
Directly below the surficial aquifer system lies the intermediate aquifer system and 
intermediate confining unit. The intermediate system in the study area consists of 
undifferentiated deposits of Pliocene sand, silt, and clay as well as the phosphatic sand, 
silt, clay, limestone, and dolomite of the Hawthorn Group of the Miocene Epoch. The 
intermediate aquifer system is composed of thin, discontinuous layers or lenses of sand, 
shell, or limestone and yields moderate amounts of water to domestic wells. Water in 
the intermediate aquifer system is confined. The intermediate aquifer system is 
recharged from the overlying surficial aquifer system or the underlying Floridan 
aquifer system, depending on hydraulic pressure relationships and the degree of 
confinement of the intermediate aquifer and Floridan aquifer systems. 
 
The clays within the Pliocene sediments and the Hawthorn Group act as confining units 
and retard the vertical movement of water between the surficial aquifer, the 
intermediate aquifer, and the Floridan aquifer system. The thickness of the intermediate 
aquifer system is variable throughout much of the study area (Figure 1), but is generally 
thin where springs are located (Davis and Boniol 2002). 
 
Floridan Aquifer System 
 
The Floridan aquifer system consists of a thick sequence of limestone and dolomitic 
limestone. The top of the Floridan aquifer is defined as the first occurrence of vertically 
persistent, permeable, consolidated, carbonate rocks. The top of the Floridan aquifer 
system is highest in western and east-central parts of SJRWMD (Figure 2). In these 
areas, the top is above sea level (Davis and Boniol 2002). 
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The Floridan aquifer system is the principal source of fresh groundwater in SJRWMD 
and is capable of supplying large quantities of water to wells. Wells drilled into the 
Floridan aquifer system derive water from fissures and cavities created by the 
dissolution and fracturing of limestones. Throughout much of the study area, the 
Floridan aquifer is confined. The Floridan aquifer is unconfined in western parts of 
SJRWMD. 
 
The Floridan aquifer system consists of the Suwannee Limestone (where present) of the 
Oligocene Epoch, the Ocala Limestone (where present), the Avon Park and Oldsmar 
formations of the Eocene Epoch, and part of the Cedar Keys Formation of the Paleocene 
Epoch. The Ocala Limestone constitutes the top of the Floridan aquifer system over 
much of the study area. The Ocala Limestone is absent and the Avon Park Formation 
constitutes the top of the Floridan aquifer in southwest Volusia, north Seminole, and 
extreme northeast Lake counties. The Suwannee Limestone forms the top of the 
Floridan aquifer system in parts of southeastern SJRWMD. 
 
The Floridan aquifer is divided vertically into three zones on the basis of permeability. 
Two zones contain relatively high permeability and are referred to as the Upper and 
Lower Floridan aquifers. Both zones are separated by a less-permeable dolomitic 
limestone referred to as the middle semiconfining unit. The Upper Floridan aquifer 
consists of the Ocala Limestone and the upper part of the Avon Park Formation. The 
Lower Floridan aquifer consists of the lower part of the Avon Park Formation, the 
Oldsmar Formation, and part of the Cedar Keys Formation. The middle semiconfining 
unit consists of part of the Avon Park Formation. The discharge for most springs comes 
from the Upper Floridan aquifer. 
 
Recharge and Discharge. Recharge to the Floridan aquifer occurs wherever water levels 
in the surficial and intermediate aquifers are higher than the potentiometric surface of 
the underlying Floridan aquifer. The rate of recharge depends on the difference 
between water levels in overlying aquifers and the potentiometric surface of the 
Floridan aquifer and on the thickness and permeability of the confining bed. Recharge 
rates are directly proportional to head differences and confining bed permeability and 
inversely proportional to confining bed thickness. Recharge rates of 12 or more inches 
per year are common in many portions of central Florida (Figure 3) (Boniol et al. 1993). 
Many springs occur near high recharge areas (12 or more inches per year). This suggests 
that the waters discharging from each spring are locally derived. 
 
Discharge from the Floridan aquifer occurs wherever the potentiometric surface of the 
Floridan aquifer is higher than water levels in overlying aquifers. Discharge can occur 
directly through springs or as diffuse flow. Discharge areas are also common in central 
Florida (Figure 3). 
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Potentiometric Surface. The potentiometric surface is the level to which water will rise 
in a well that penetrates the aquifer. When the potentiometric surface is above land 
surface elevation, free-flowing wells occur. The potentiometric surface in SJRWMD for 
May 1995 ranged from −84 to 127 feet mean sea level. The lowest level occurred in 
Fernandina Beach, where paper mills withdraw large quantities of water. Water in the 
Floridan aquifer flows from areas with high potentiometric levels to areas with low 
potentiometric levels at right angles to the potentiometric contours. Water flows from 
recharge areas and discharges at springs, by upward leakage, and/or by horizontal 
flow offshore.  
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WATER QUALITY 
 
CHARACTERISTICS OF SPRING WATER 
 
Most springs in this report discharge from the Floridan aquifer. Their temperature 
varies only a few degrees, usually between 21 and 27°C, and their pH generally ranges 
between 7 and 8. Their water quality varies greatly and reflects the quality of the water 
that resides in the Floridan aquifer where they discharge. For example, Juniper, 
Wekiwa, and Rock springs are low in chloride, sulfate, and total dissolved solids, 
whereas Salt, Silver Glen, Sweetwater, and Crescent Beach Submarine springs contain 
high concentrations of these constituents. Fluoride concentrations generally range 
between 0.1 and 0.4 milligrams per liter (mg/L). Iron concentrations are generally low 
in Floridan aquifer springs. Discharge of Floridan aquifer springs can also vary greatly. 
However, all first- and second-magnitude springs discharge from the Floridan aquifer. 
 
The temperature of springs discharging from the surficial aquifer is sensitive to the 
ambient air temperature and during winter may be less than 20°C. The pH of surficial 
aquifer springs can range between 4 and 8, with values below 7 common. Chloride, 
sulfate, and total dissolved solids are generally present in low concentrations in surficial 
aquifer springs. Fluoride concentrations are generally below 0.1 mg/L. Iron 
concentrations, however, are generally high. Discharge of surficial aquifer springs is 
low, and generally is below third-magnitude. 
 
Intermediate aquifer springs have temperatures and pH similar to Floridan aquifer 
springs, with temperature usually between 21 and 27°C and pH between 7 and 8. 
Chloride, sulfate, and total dissolved solids are generally present in low concentrations. 
Fluoride concentrations are similar to Floridan aquifer springs. Discharge of 
intermediate aquifer springs is below second-magnitude. 
 
DEFINITION OF CHEMICAL CONSTITUENTS AND RELATED TERMINOLOGY 
 
The definitions, analytical results, and description of the sources, causes, and 
significance of individual parameters are given to provide background material that 
will help the reader to understand the chemical and physical analyses that accompany 
most of the spring descriptions. The water quality results are statistically summarized 
in a table. Concentrations are reported for the total and dissolved fraction. The 
dissolved fraction represents the concentrations after passing the water through 
0.45-micron filters. 
 
Calcium—Dissolved from practically all soils and rocks, especially limestone, dolomite, 
and gypsum. Limestone and dolomite are the principal rocks of the Floridan aquifer. 
Calcium is also present in large concentrations in some brines, seawater, and connate 
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water. Calcium causes water to be hard and contributes to the scale-forming properties 
of water. 
 
Chloride—Dissolved from rocks and soils. It is also present in sewage and in large 
concentrations in ancient brines, seawater, connate water, and industrial brines. It is a 
conservative element and rarely participates in mineral precipitation or dissolution 
reactions at the temperatures and pressures common to groundwater in Florida. 
Concentrations above 300 mg/L in combination with sodium give a salty taste to water. 
The Florida Department of Environmental Protection (FDEP) drinking water standard 
is 250 mg/L. Chloride increases the corrosiveness of water.  
 
Fluoride—May be present in water in small to minute quantities as a result of leaching 
of fluoride-bearing rocks and soil. Most of the fluoride in Florida groundwater is 
derived from weathering of carbonate-fluorapatite in the Hawthorn Group. 
Consequently, the presence of fluoride is an excellent indicator of waters that have 
come in contact with the Hawthorn Group at some time in the past. Fluoride may be 
present in municipal drinking water as a result of fluoridation. It reduces the incidence 
of tooth decay when the water is consumed during the period of enamel calcification. 
 
Iron—Dissolved from many rocks and soils. Iron has two valence states, Fe+2 and Fe+3, 
and is highly susceptible to reduction/oxidation (redox) reactions. In general, Fe+2 is 
the stable iron phase in acidic, reducing waters. Iron should remain in solution in acidic, 
oxidizing waters. In basic waters, iron should precipitate. No attempt is made to 
differentiate between the two oxidation states of iron in this study. Iron concentrations 
above 300 micrograms per liter may stain laundry and utensils reddish brown. Water 
high in iron is objectionable for food processing, textile processing, beverages, ice 
manufacture, brewing, and other processes. The FDEP drinking water standard for iron 
is 300 micrograms per liter. Larger concentrations cause unpleasant taste and favor 
growth of iron bacteria. 
 
Magnesium—Dissolved from practically all soils and rocks, especially magnesium-rich 
clays in the Hawthorn Group and dolomite in the Floridan aquifer. Magnesium is 
present in large concentrations in some brines, seawater, and connate water. It causes 
water to be hard and contributes to the scale-forming properties of water. 
 
Nitrate + Nitrite—Derived from decaying organic matter, sewage, fertilizers, soils, and 
rainfall. Nitrate is the stable form of nitrogen in oxidizing environments. Nitrite is 
unstable in the presence of oxygen and is present in small concentrations in most 
waters. Once nitrate enters the aquifer and is isolated from environments where 
denitrification and plant fixation occur, nitrate behaves more or less conservatively and 
can move long distances in aquifers. Nitrate in groundwater is generally a result of 
specific land uses, for example, agriculture, suburban housing, dairies, and cattle 
ranches. The FDEP drinking water standard for nitrate is 10 mg/L of nitrate nitrogen. 



 

11 

Concentrations above this level may be fatal to infants and should not be used in baby 
feeding. Nitrates encourage the growth of algae and other organisms which produce 
undesirable tastes and odors. 
 
There is concern that concentrations of “less than 1 mg/L cause a significant shift in the 
balance of spring ecological communities, leading to intensified degradation of 
biological systems” (FDEP 2000). Both algal growth and eutrophication will cause the 
clarity of spring water to diminish. 
 
Orthophosphate—Derived from phosphate-bearing sediments found throughout the 
Hawthorn Group, fertilizers, decaying organic matter, sewage, animal waste, industrial 
waste, and rainfall. The orthophosphate ion is soluble in acidic waters, such as occur in 
siliciclastic horizons of the surficial aquifer system, but insoluble in alkaline aquifers, 
such as occur in the Floridan aquifer. In carbonate-rich aquifers, orthophosphate is 
removed by precipitation of carbonate-hydroxylapatite, and alkaline waters seldom 
have detectable phosphate as a result. 
 
pH—The variable pH reflects the potential for acid-base reactions in water. The pH of 
aquifer water is a result of past chemical reactions. It is also a measure of the potential 
for reactions if chemical equilibrium between the water and the surrounding rock has 
not been established. pH is defined as the negative logarithm of the hydrogen-ion 
activity. Waters with a pH of 7 are neutral, while values less than 7 are acidic and those 
greater than 7 are basic, or alkaline. Dissolved gases such as CO2, SO2, and NO2 increase 
the number of hydrogen ions and cause waters to be acid. Carbonates, bicarbonates, 
hydroxides, phosphates, silicates, and borates decrease the number of hydrogen ions 
and cause waters to be basic. Corrosiveness of water generally increases with 
decreasing pH, although excessively alkaline waters may also attack metals. 
 
Potassium—Primarily derived from present and relict seawater, from connate water, 
and from weathering of clays and feldspars. Weathering of potassium feldspars and 
clays is not considered a dominant process in Florida due to the scarcity of these 
minerals in aquifer sediments and slow weathering reaction rates. Potassium is rarely 
present in concentrations over a few milligrams per liter because potassium-rich 
sediments are scarce in the aquifer system and because potassium is immobilized as a 
nutrient by plants and sorbed onto clays. 
 
Specific Conductance—A measure of the ability of water to conduct an electrical 
current. It is expressed in microohms per centimeter at 25°C. The ability of water to 
conduct electricity is primarily a function of the concentration of electrical charges in 
the water and of water temperature. Specific conductance is related to the type and 
concentration of ions in solution. There is a good statistical correlation between it and 
the total dissolved solids concentration and it can be used to approximate the dissolved-
solids concentration of water. 
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Sodium—Primarily derived from present and relict seawater, from connate water, and 
from ion-exchange sites on clays and weathering of clays and feldspars. Sodium-rich 
minerals are found in siliciclastic horizons of the surficial and intermediate aquifer 
system and minor amounts occur in the Floridan aquifer. The FDEP drinking water 
standard for sodium is 160 mg/L. 
 
Strontium—Derived from strontium minerals, the dissolution and weathering of 
limestone, seawater, connate water, and brines. Naturally occurring strontium is similar 
chemically to calcium and adds to the hardness of water. Radioactive isotopes of 
strontium occur and, in Florida, result from nuclear bomb fallout. The FDEP drinking 
water standard for strontium is 4.2 mg/L. 
 
Sulfate—Derived from rocks and soils containing gypsum, iron sulfides and other 
sulfur compounds, seawater, connate water, and brines. Sulfate is usually present in 
mine waters and some industrial waters. Sulfate in water containing calcium forms a 
hard scale in steam boilers; in large concentrations, sulfate in combination with other 
ions gives a bitter taste to water. The FDEP drinking water standard for sulfate is 
250 mg/L. 
 
Temperature—Temperature of groundwater is controlled by climatic conditions, 
cultural activities, heat flow from the earth’s interior, and chemical reactions in the 
aquifer system. In shallow aquifers, water temperature is usually controlled by climatic 
conditions, as opposed to other possible causes. Water that has recently entered the 
aquifer system normally reflects atmospheric temperature at the time of recharge. In 
deeper aquifer systems, temperature can be affected by recharge from shallow 
environments, earth heat flow, and chemical reactions. Of these, heat flow is the most 
important in Florida. 
 
Isotopes 
 
Isotopes are atoms of the same chemical element that differ in mass because of a 
difference in the number of neutrons in the nucleus. There are two types of isotopes: 
stable and radioactive. Stable isotopes are used in hydrologic studies to identify sources 
of water and to learn more about hydrologic processes such as recharge, evaporation, 
mixing, and water-rock interactions. They are also useful in age-dating. Stable isotopes 
monitored for age-dating are helium-3, helium-4, and neon. Radioactive isotopes are 
generally used for age-dating water because these isotopes decay over a period of time 
at a known rate. The radioactive isotopes monitored in age-dating are tritium and 
carbon-14. 
 
Helium-3, Helium-4, and Neon—Concentrations of helium-3 and helium-4 can be used 
to determine an age for a water sample. Helium-3 is a radiogenic isotope of helium. It is 
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produced by the radioactive decay of tritium. Both helium-3 and helium-4 are stable 
isotopes of helium. Helium-3 was measured to calculate the tritium/helium-3 age of the 
sample. Helium-4 was measured to correct the helium-3 concentration for 
contamination of helium-3 due to atmospheric sources—that is, helium-3 concentrations 
arising from equilibration with air during recharge and entrainment of air bubbles.  
 
Neon is a noble gas. Neon was measured to correct helium-4 for helium produced 
through the uranium and thorium decay series (Schlosser et al. 1989). The helium-3 in 
the water is assumed to be of atmospheric and tritogenic origin. This condition usually 
prevails in shallow aquifers containing predominantly young waters occurring in 
sediments and rocks of relatively low uranium and thorium content. Additional helium 
sources may be present in aquifers where the rocks are enriched in uranium or thorium, 
or in groundwater samples in which young water has mixed with relatively old water 
containing radiogenic helium. In these cases, the measured neon content can be used to 
calculate the additional helium (Schlosser et al. 1989). 
 
Tritium—Tritium is a radioactive isotope of hydrogen that is produced naturally in 
small amounts by the interaction of cosmic rays with the earth’s atmosphere. 
Cosmogenic tritium enters groundwater by way of rainfall at a concentration of 
approximately 3 to 5 tritium units (TU; a tritium unit equals 3.2 picocuries/liter) 
(Kaufman and Libby 1954; Robertson and Cherry 1989). With the onset of atmospheric 
nuclear testing in 1953, the tritium concentration in rainfall began to increase. At Ocala, 
Florida, the tritium concentration in rainfall increased to as high as 700 TU in 1963 (Katz 
et al. 1995). In 1988, the tritium concentration in rain at Ocala was not measurably 
different from the estimated pre-1953 concentration (Katz et al. 1995). Because of the 
difference in tritium concentration in rainwater before and after 1953, tritium has been 
used as a hydrologic tracer to date recent groundwater (Coplen 1988). The half-life of 
tritium is 12.43 years, which means that the tritium concentration decreases by one-half 
every 12.43 years. 
 
Carbon-14—Carbon-14 is a radioactive isotope of carbon formed by the reaction 
between cosmic rays and nitrogen in the atmosphere. Carbon-14 combines with oxygen 
to form carbon dioxide, which is taken up by plants or adsorbed by rain and is found in 
surface water bodies. When plants, animals, and groundwater are no longer exposed to 
atmospheric carbon dioxide, the carbon-14 content begins to decline through 
radioactive decay. The radiocarbon content of groundwater decreases at a rate equal to 
the half-life of carbon-14, which is 5,730 years (Plummer et al. 1994). Therefore, water 
that has been underground for an extended period of time will have a lower 
concentration of carbon-14 than water that has only recently entered the ground. 
 
The measured carbon-14 content of groundwater is expressed as a percentage of the 
modern carbon-14 content of groundwater, or percent modern carbon (pmc). Because 
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the content of carbon-14 in the atmosphere increased after 1953, the base year for 
modern carbon-14 is 1950. 
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STATISTICAL TREND TESTS 
 
Two statistical analysis methods were utilized for the analysis of chloride, total nitrogen 
(NO3 and NO2), and sulfate trends in the springs—the Sen’s Slope Estimator and the 
Seasonal Kendall Test. 
 
The Sen’s Slope Estimator is a nonparametric, linear slope estimator (Gilbert 1987; 
Helsel and Hirsch 1992). Because it is a linear estimator it works most effectively on 
monotonic data. Unlike linear regression, it is not greatly affected by gross data errors, 
outliers, or missing data (IDT 1998). 
 
The Seasonal Kendall Test is a nonparametric test utilizing the Mann-Kendall test 
(Gilbert 1987; Helsel and Hirsch 1992). The data set is adjusted for seasonality—in this 
case, the four quarters of the year. Since it is a linear estimator, it works most effectively 
on monotonic data. The Seasonal Kendall Test is not greatly affected by missing data. 
The Seasonal Kendall Test requires a minimum number of data points for each season, 
and much of the data did not meet this requirement. 
 
The median, rather than the mean, or average, should be utilized as the expression of 
central tendency for the data sets. If the data are normally distributed, then the mean 
and median are equal. If the data are not normally distributed—as is the frequent case 
of environmental data and small data sets—then the mean and median differ. 
Sometimes the difference is large. Rather than be concerned with the normality of the 
data, the median is used whenever possible to express central tendency. Nonparametric 
statistical tests are also used for this reason. 
 
Locally Weighted Scatterplot Smoothing (LOESS) was utilized to produce the graphs 
depicting smoothed spring discharge over time. LOESS smooths emphasize the shapes 
of the data sets. LOESS smoothing is an exploratory technique which has no simple 
equation or significant test. It can be utilized (1) to compare and contrast the data sets 
with each other and (2) to observe any possible underlying patterns (Helsel and Hirsch, 
1992, 288–291; Cleveland 1993, 93–101). The smoothing is done by selection of a 
smoothing factor (f) and a polynomial fit (λ). The f controls the window width over 
which a smooth is calculated for each data point—typically 0.25–1. λ is either a locally 
linear or locally quadratic fit. The selection of f and λ is determined subjectively 
according to the purpose for which the smooth is to be utilized. In this report, the intent 
is to observe the annual changes in chloride concentration for each spring and an f value 
of 0.25 was selected. A locally quadratic fit was used for λ in all cases. In the Alexander 
Springs discussion, Figure 4 shows LOESS smoothing of discharge measurements for 
Alexander Springs. 
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DISTRIBUTION OF SPRINGS 
 
The majority of the known springs in SJRWMD are located along the major river 
systems of the St. Johns, Ocklawaha, and Wekiva rivers (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Locations of springs in the District 
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INDIVIDUAL SPRINGS 
 
ALACHUA COUNTY 

Boulware Springs 
Glen Springs 
Magnesia Springs 

CLAY COUNTY 

Camp Blanding Seeps 
Gold Head Branch Springs 
Green Cove Spring 
Wadesboro Spring 
WW Gay Spring 

DUVAL COUNTY 

Pottsburg Creek Spring 

LAKE COUNTY 

Alexander Springs 
Apopka Spring 
Blue Springs 
Bugg Spring 
Camp La No Che Spring 
Holiday Springs 
Messant Spring 
Sandys Springs 
Seminole Springs 
Other springs 

MARION COUNTY 

Camp Seminole Springs 
Fern Hammock Springs 
Juniper Springs 
Orange Spring 
Salt Springs 
Silver Glen Springs 
Silver Springs 
Sweetwater Springs 
Tobacco Patch Landing Springs 
Other springs 

NASSAU COUNTY 

Su-No-Wa Spring 

 
ORANGE COUNTY 

Barrel Spring 
Mill Creek Springs 
Rock Springs 
Sulphur Spring 
Wekiwa Springs 
Witherington Spring 

PUTNAM COUNTY 

Beecher Springs 
Croaker Hole Springs 
Forest Springs 
Mud Spring 
Nashua Spring 
Satsuma Spring 
Welaka Spring 
Whitewater Springs 

ST. JOHNS COUNTY 

Crescent Beach Submarine Spring 
Shands Bridge Spring 

SEMINOLE COUNTY 

Clifton Springs 
Elder Spring 
Heath Spring 
Island Spring 
Lake Jesup Spring 
Miami Springs 
Palm Springs 
Sanlando Springs 
Starbuck Spring 

VOLUSIA COUNTY 

Blue Spring 
Gemini Springs 
Green Springs 
Ponce de Leon Springs 
Seminole Spring
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Springs of the St. Johns River Water Management District 
 

LAKE COUNTY 
 
Alexander Springs 
 
Location 
 
Levy grant sec. 39, T. 16 S., R. 27 E. (lat. 29°04'50" N, long. 81°34'30" W). The spring site 
is about 6 miles south of Astor Park (Figure 4, Locations of Springs in the District). 
Drive south on State Road (SR) 445A from the junction with SR 40 for 0.5 mile, 
continuing south on SR 445 for 6 miles. Turn north onto the road in the Ocala National 
Forest at the entrance to Alexander Springs and drive 0.2 mile to the parking area; the 
spring is 500 feet northeast (Figure 1). 
 

Figure 1. Alexander Springs, viewed to the southeast from the edge of the run. 
The spring head is in the center background and the swimming beach is in the 
foreground. Picture taken in December 1999. 
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Description 
 
The spring head is a semicircular pool about 200 feet in diameter bounded by 
semitropical forest at the base of low, pine-wooded sand hills to the north and east. A 
broad sand swimming beach forms the southwest edge of the pool and extends 200–300 
feet down the southwest bank of the spring run. The force of the discharging water 
causes a conspicuous, large-diameter boil at the water’s surface over the spring orifice 
(Figure 2). The pool discharges directly to a run about 150 feet wide that flows 
northwest a short distance, then curves north and then east to the St. Johns River. Most 
of the spring flow issues from one large cavern opening in the bottom of the central part 
of the pool (Figure 3). 
 

 

 

Figure 2. Alexander Springs spring head viewed to the southeast from the edge
of the swimming area. Picture taken in December 1999. 
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Figure 3. Rock face above the vents at Alexander Springs. The water 
depth is approximately 25 feet. Picture taken in 1984. 
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Utilization 
 
The spring area has been developed by the U.S. Forest Service into a multiple-use 
recreational facility. The area is open to the public. It offers clean beaches and clear 
water; provides picnic and camping facilities, nature trails, and boat rentals; and allows 
swimming, scuba diving, and snorkeling. 
 
Discharge 
 
The spring discharge has been measured since 1931. Measurements were sporadic from 
1931 to 1981. Since 1982, the U.S. Geological Survey (USGS) has measured the spring 
discharge twice per year. Since 1983, the St. Johns River Water Management District 
(SJRWMD) has measured the discharge four times per year. Discharge at the spring has 
varied greatly over the years. The difference between the minimum and maximum 
discharges is 146 cubic feet per second (cfs) over the period (Table 1). The maximum 
measured discharge of 202 cfs occurred in January 1984; the minimum discharge of 
56 cfs occurred in May 1986. The mean and median discharges for the period 1931–2000 
are 104 cfs and 101 cfs, respectively. 
 
Table 1. Summary of discharge of Alexander Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

56 104 101 202 137 1931–2000 
 
The lowest periods of discharge correspond to periods of below-normal rainfall in 
Florida. 
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Water Quality 
 
The spring’s water quality has been analyzed since 1956. USGS analyzed the spring’s 
water quality sporadically between 1956 and 1999. Since 1983, SJRWMD has analyzed 
the spring’s water quality on an average of twice a year. A summary of the statistical 
measures of the water quality is given in Table 2. 
 

 
Figure 4. Discharge at Alexander Springs, 1931–2000, in cubic feet per second (cfs) 
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Table 2. Water quality summary of discharge water at Alexander Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, oC 22.0 23.5 23.4 26.0 76 1960–2000
Specific conductivity, field, 
µmhos/cm at 25oC 815 1,103 1,135 1,430 32 1984–2000
Specific conductivity, lab, 
µmhos/cm at 25oC 813 1,098 1,096 1,650 47 1956–98 

pH 6.90 7.66 7.75 8.20 50 1956–2000
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.07 0.07 0.07 0.07 1 1995 
Nitrate + nitrite, total as nitrogen, 
mg/L 0.02 0.05 0.05 0.10 33 1977–2000

Calcium, dissolved, mg/L 32 45 45 50 27 1956–95 
Calcium, total, mg/L 41 45 45 49 22 1993–2000
Magnesium, dissolved, mg/L 14.8 19.5 20.0 24.9 27 1956–95 
Magnesium, total, mg/L 19.0 20.4 20.3 22.0 24 1992–2000
Sodium, dissolved, mg/L 100 130 131 162 27 1956–95 
Sodium, total, mg/L 115 134 135 153 24 1992–2000
Potassium, dissolved, mg/L 2.00 3.98 3.90 7.50 26 1956–95 
Potassium, total, mg/L 3.20 3.95 3.97 4.64 24 1992–2000
Chloride, total, mg/L 169 246 245 333 46 1956–2000
Sulfate, total, mg/L 51 64 63 82 43 1956–2000
Fluoride, dissolved, mg/L 0.10 0.15 0.13 0.50 21 1956–94 
Fluoride, total, mg/L 0.09 0.13 0.13 0.25 22 1994–2000
Phosphorus, total, mg/L 0.04 0.05 0.04 0.06 3 1972–85 
Orthophosphate, total as P, mg/L 0.04 0.05 0.05 0.08 22 1972–2000
Total dissolved solids, mg/L 502 582 578 698 39 1967–2000
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Water Quality Trends 
 
Water quality analyses for chloride, total nitrogen (NO2 and NO3), and sulfate were 
analyzed for trends. Statistical trend testing indicated significant trends in chloride and 
sulfate at the 99% confidence limit (CL). For the period of the most data, 1985–2000, the 
chloride trends are statistically significant at only the 90% CL. For this same period, the 
sulfate trend is statistically significant at the 95% CL. There were no statistically 
significant trends in total nitrogen. Figures 5, 6, and 7 show the trend slope and the 
statistical significance. 
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Figure 6. Sen’s Slope estimation for total nitrogen (nitrate + nitrite) at Alexander 
Springs for the period of record. There is no statistically significant trend. 

 
 

 
 
 
 
 
 
 

 
 
Figure 5. Sen’s Slope estimation for chloride at Alexander Springs for the period 
of record. The increasing chloride trend is statistically significant at the 99% 
confidence limit. 
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Age of Discharge Water 
 
The age of water discharging from Alexander Springs was determined by measuring 
the concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 
1999). Alexander Springs had a tritium concentration of 2.7 tritium units, which 
suggests that the water is less than 42 years old.  
 
The carbon-14 concentration of 28.43 percent modern carbon results from the reaction of 
rainfall with calcite, dolomite, and soil organic matter and its resulting mixing with 
Lower Floridan aquifer water. The adjusted carbon-14 age is recent (Toth and Katz, in 
preparation). 
 

 
Figure 7. Sen’s Slope estimation for sulfate at Alexander Springs for the period 
of record. The increasing sulfate trend is statistically significant at the 99% 
confidence limit. 
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Apopka Spring 
 
Location 
 
NW¼SW¼SE¼ sec. 14, T. 22 S., R. 26 E. (lat. 28°34'00" N, long. 81°40'51" W). This spring 
is about 3 miles northwest of Oakland (Figure 4, Locations of Springs in the District). 
Drive 3.7 miles west on State Road 438 from the principal street intersection in Oakland, 
turn right (north) onto a sand road through an orange grove and continue for 0.5 mile; 
the spring is 500 feet (ft) north of the end of the road and is reached by a footpath. 
 
Note: After turning onto the sand road, you are on private land and must obtain 
permission from the landowner before proceeding further. The spring can also be 
reached by boat from Lake Apopka (Figure 1). 
 

 
 

Figure 1. Aerial view of Apopka Spring. The clear (dark) water is the spring 
water; the green-tinted water is Lake Apopka water. 
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Description 
 
The spring pool is roughly circular, between 100 and 200 ft in diameter, in a 
semitropical swamp near the southwest edge of Lake Apopka. The edges of the pool are 
ill-defined because of floating aquatic vegetation. When the lake is still, a gentle boil can 
be noted at the pool surface over the orifice. The spring discharges from a single 
submerged oval-shaped opening, or orifice, 5–6 ft in diameter in the bottom of the 
central part of the pool. The spring orifice is approximately 38 ft below the lake surface. 
The hole narrows vertically downward in rock an additional 16.4 ft, where it then 
slopes northward at about 45 degrees, to 90 ft. Several cave divers have died in the 
spring (Figure 2). 
 
The spring flows eastward down a run about 200 ft to the “Gourd Neck,” a narrow arm 
of Lake Apopka that curves northwestward from the southwest tip of the main body of 
the lake. When spring flow is high, the pool is clean and clear, but when flow is low, 
murky lake water may cloud the pool. 
 

 
 

 

Figure 2. The bottom of Apopka Spring at 90 feet below the surface. The 
bottom of the spring vent down to this depth is littered with trash. 
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Utilization 
 
None. 
 
Discharge 
 
Apopka Spring is a submerged spring, and divers must do discharge measurements. 
The U.S. Geological Survey (USGS) measured the spring seven times over the period 
1971–92. Private contractors measured 15 times for the St. Johns River Water 
Management District (SJRWMD) during the period 1997–99. The difference between the 
minimum and maximum discharges is 47.6 cubic feet per second (cfs) over the period 
(Table 1). The maximum discharge of 70 cfs was measured in November 1988; the 
minimum discharge of 22.4 cfs was measured in October 1999 (Figure 3). The mean and 
median discharges for the period 1971–99 are 35.0 cfs and 30.7 cfs, respectively. 
 
Table 1. Summary of discharge of Apopka Spring, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

22.4 35.0 30.7 70.0 22 1971–99 
 

 
 

 
Figure 3. Discharge at Apopka Spring, 1971–99, in cubic feet per second (cfs) 
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Water Quality 
 
The spring’s water quality was analyzed once by USGS, in 1972. SJRWMD has analyzed 
the spring’s water quality from 1986 to 2000. During the period 1987–90, the average 
sampling frequency was 12 times per year. No analyses were made from 1991 to 1994. 
The average frequency from 1995 to 2000 was four times per year. A summary of the 
statistical measures of the water quality is given in Table 2. 
 
Table 2. Water quality summary of discharge water at Apopka Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 17.0 23.6 24.0 27.5 72 1972–2000 
Specific conductivity, field, 
µmhos/cm at 25°C 

210 245 245 300 66 1986–2000 

Specific conductivity, lab, 
µmhos/cm at 25°C 

174 222 242 251 3 1972–99 

pH 6.78 8.23 8.21 9.10 64 1972–2000 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 3.61 4.82 4.90 5.35 27 1990–2000 

Nitrate + nitrite, total as 
nitrogen, mg/L 2.54 4.30 4.41 10.80 51 1986–2000 

Calcium, dissolved, mg/L 18 28 28 43 73 1972–2000 
Calcium, total, mg/L 25 25 25 25 1 1995 
Magnesium, dissolved, mg/L 5.0 8.1 7.9 12.4 73 1972–2000 
Magnesium, total, mg/L 7.2 7.2 7.2 7.2 1 1995 
Sodium, dissolved, mg/L 2 7 6 40 73 1972–2000 
Sodium, total, mg/L 5 5 5 5 1 1995 
Potassium, dissolved, mg/L 0.40 2.70 2.00 17.60 59 1972–2000 
Potassium, total, mg/L 1.40 1.40 1.40 1.40 1 1995 
Chloride, total, mg/L 7 15 14 27 64 1972–2000 
Sulfate, total, mg/L 2 10 10 17 63 1972–2000 
Fluoride, dissolved, mg/L 0.10 0.15 0.15 0.20 2 1972–96 
Fluoride, total, mg/L 0.07 0.07 0.07 0.07 1 1995 
Phosphorus, total, mg/L 0.02 0.11 0.05 1.74 60 1986–2000 
Orthophosphate, total as P, 
mg/L 0.01 0.03 0.03 0.18 51 1986–2000 

Total dissolved solids, mg/L 108 148 146 233 60 1972–2000 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter  
 
Water Quality Trends 
 
Statistical trend testing indicated significant trends in chloride, total nitrogen (NO3 and 
NO2), and sulfate at the 99% confidence limit over the period 1986–2000. However, 
some caution should be applied to the validity of trend tests for three reasons: (1) there 
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are no data for the period 1991–94, (2) the frequency of collection is less during the 
period 1995–2000 than for the period 1986–90, and (3) the variance (scatter) of the 
analyses is much greater during the period 1986–90 than 1995–2000. Figures 4, 5, and 6 
show the trend slope and the statistical significance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4. Sen’s Slope estimation for chloride at Apopka Spring for the  
period 1986–2000. The decreasing trend is statistically significant at the 
99% confidence limit. 

 
 
Figure 5. Sen’s Slope estimation for total nitrogen (nitrate + nitrite) at 
Apopka Spring for the period 1986–2000. The increasing trend is 
statistically significant at the 99% confidence limit. 
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Age of Discharge Water 
 
The age of water discharging from Apopka Spring was determined by measuring the 
concentration of tritium, helium-3, helium-4, and neon in the spring discharge in 
August 1999 (Toth and Fortich 2002). Apopka Spring had a tritium concentration of 2.9 
tritium units, which suggests that the water is less than 46 years old. The tritium 
helium-3 age of water discharging from Apopka Spring was 24.5 years. 
 
 

 
 

Figure 6. Sen’s Slope estimation for sulfate at Apopka Spring for the period 
1986–2000. The decreasing trend is statistically significant at the 99% 
confidence limit. 
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Blue Springs 
 
Location 
 
NW¼SW¼NE¼ sec. 17, T. 20 S., R. 25 E. (lat. 28°44'55" N, long. 81°49'41" W). Blue 
Springs is about 1 mile northwest of Yalaha (Figure 4, Locations of Springs in the 
District). Drive west from the railroad tracks on the west side of Yalaha on State Road 
48 about 0.8 mile, turn onto Palm Drive (a paved road lined with palm trees) and 
continue 0.5 mile to Lake Harris; the spring site is to the east and about 150 feet (ft) 
south of the shore of the lake. 
 
Note: The spring is on private land, and permission must be obtained from the 
landowner before visiting the spring. 

 

 

Figure 1. Blue Springs at Yalaha, showing the swimming pool. The overflow 
can be seen on the far right side of the pool. 
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Description 
 
Blue Springs is on the southeast shore of Lake Harris in a semiwooded, lawned 
residential area with live oak, palm, and cypress trees (Figure 1). The pool has a sand 
bottom with four recognizable points of spring inflow (Figure 2); it is enclosed by a 
concrete retaining wall that forms a reverse L-shaped swimming pool. The pool 
measures about 60 ft northwest and about 50 ft southwest from the outside corner of the 
“L” and had an estimated range in depth of 3–7 ft when the site was visited. The 
principal point of inflow is from a 16-inch-diameter culvert pipe that projects from 
under the concrete wall at the inside bend of the “L.” 
 
Another point of major inflow is at the southeast corner of the pool where a mild boil is 
evident at the water surface. There are two other clusters of small sand boils in the pool 
bottom. The pool discharges through a weir in the retaining wall on the northeast side 
of the pool, then into a run about 35 ft wide that flows southeast parallel to the 
lakeshore. About 100 ft below the pool, several sand boils in the bottom of the run 
apparently contribute significant spring inflow. The run forms a lagoon 300 ft long that 
drains from its southeast end through a 125-ft-long, 30-inch-wide culvert to a boat canal 

Figure 2. Blue Springs at Yalaha, showing the boils in the bottom of the spring run
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Figure 3. Discharge at Blue Springs, 1991–99, in cubic feet per second (cfs) 

that leads northeast to Lake Harris (Rosenau et al. 1977). 
 
Utilization 
 
The site is privately owned and not open to the public. It is used as a swimming and 
recreational facility for local residents. 
 
Discharge 
 
The spring discharge has been measured sporadically since 1972 (Figure 3). A 
measurement by the U.S. Geological Survey (USGS) in 1972 was 3.04 cubic feet per 
second (cfs). The St. Johns River Water Management District (SJRWMD) has measured 
the discharge 12 times over the period 1991–99. The difference between minimum and 
maximum discharges is 2.81 cfs (Table 1). The maximum measured discharge of 3.60 cfs 
occurred in May 1998; the minimum discharge of 0.79 cfs occurred in June 1992 
(Figure 3). The mean and median discharges for the period 1991–99 are 2.25 cfs and 
2.57 cfs, respectively. 
 
Table 1. Summary of discharge of Blue Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

0.79 2.25 2.57 3.60 12 1991–99 
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Water Quality 
 
The spring’s water quality has been analyzed sporadically since 1972. Analyses by 
USGS were done in 1972, 1997, and 1999. SJRWMD has analyzed the spring’s water 
quality 10 times, from 1991 to 1999. A summary of the statistical measures of the water 
quality is given in Table 2. 
 
Table 2. Water quality summary of discharge water at Blue Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.5 24.3 24.0 26.0 13 1972–99 
Specific conductivity, field, 
µmhos/cm at 25°C 

268 279 278 288 9 1991–99 

Specific conductivity, lab, 
µmhos/cm at 25°C 

220 265 276 288 4 1972–99 

pH 7.20 7.56 7.60 7.90 11 1972–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 

3.64 4.11 3.96 5.00 5 1991–99 

Nitrate + nitrite, total as 
nitrogen, mg/L 

4.37 4.45 4.46 4.50 5 1996–99 

Calcium, dissolved, mg/L 30 36 37 39 6 1972–97 
Calcium, total, mg/L 37 39 39 41 5 1996–99 
Magnesium, dissolved, mg/L 4.9 5.7 5.9 6.0 6 1972–97 
Magnesium, total, mg/L 5.9 6.2 6.3 6.8 5 1996–99 
Sodium, dissolved, mg/L 4 5 5 5 6 1972–97 
Sodium, total, mg/L 6 6 6 6 5 1996–99 
Potassium, dissolved, mg/L 0.60 0.65 0.65 0.70 2 1972–97 
Potassium, total, mg/L       
Chloride, total, mg/L 7 10 10 12 11 1972–99 
Sulfate, total, mg/L 4 8 9 12 11 1972–99 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1972 
Fluoride, total, mg/L 0.08 0.09 0.09 0.09 5 1996–99 
Phosphorus, total, mg/L 0.03 0.03 0.03 0.04 4 1991–99 
Orthophosphate, total as P, 
mg/L 

0.03 0.04 0.03 0.05 5 1996–99 

Total dissolved solids, mg/L 120 163 168 178 10 1972–99 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Water Quality Trends 
 
Statistical trend testing indicated no significant trends in chloride and sulfate for the 
period 1972–99. However, there are only 11 analyses—with several missing periods—
and the power of the test is weak. There are not enough analyses for total nitrogen (NO2 
and NO3) to test for trend. Figures 4 and 5 show the trend slope and the statistical 
significance for chloride and sulfate. 
 

 
Figure 4. Sen’s Slope estimation for chloride at Blue Springs for the 
period 1972–99. There is no statistically significant trend. 
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Age of Discharge Water 
 
No isotope analyses have been done. 
 
 
 

 
 

Figure 5. Sen’s Slope estimation for sulfate at Blue Springs for the period 
1972–99. There is no statistically significant trend. 
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Bugg Spring 
 
Location 
 
SE¼NW¼NW¼ sec. 15, T. 20 S., R. 24 E. (lat. 28°45'07" N, long. 81°54'06" W). This spring 
is about 0.5 mile northwest of Okahumpka (Figure 4, Locations of Springs in the 
District). The spring is privately owned and leased to the U.S. Navy for underwater 
sound research. Since the facility is not open to the public, the only picture available of 
the spring is an infrared aerial photo (Figure 1). 

 
Description 
 
The spring is at the edge of the high citrus-growing lands southwest of Lake Harris. It 
forms a circular pool about 400 feet (ft) in diameter, and its maximum sounded depth in 
March 1943 was 176 ft (Ferguson et al. 1947). The bottom of the pool slopes gradually 

 

Figure 1. Aerial view of Bugg Spring 
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from the pool banks to the rim of an elliptical cavity at a depth of 55 ft, as measured in 
1943. The cavity is about 200 ft long, east-west, and about 100 ft wide at its rim. 
 
Except on its west end, the side walls of the cavity are almost vertical to a depth of 
about 165 ft below the March 1943 water surface (Ferguson et al. 1947). The west end 
has a more gradual decline. The point of maximum depth is near the center of the 
cavity. At a depth of 175 ft below the March 1973 water surface (Rosenau et al. 1977), 

the diameter of the cavity is about 50 ft. Soundings made in 1970 showed the bottom of 
the pool had changed little since 1943. Soundings made in the 1990s indicate that the 
bottom is about 6 ft shallower than in 1945 (Figure 2; J.M. Branham, landowner, 
personal communication). The bottom of the cavity has been described as soft, as 
though covered with a sludge deposit. The bottom of the run just downstream from the 
pool is covered with a very soft layer of algae in which one may easily sink waist deep. 
The water in the pool is commonly somewhat murky or turbid in appearance. In March 
1943, visibility from the surface down was reportedly about 40 ft.  
 

Figure 2. Three-dimensional rendering of the Bugg Spring spring vent 
from the 1945 soundings (furnished by J.M. Branham) 
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Utilization 
 
The spring is leased by the U.S. Navy from a private owner for use as an underwater 
research facility. The spring is not open to the public. 
 
Discharge 
 
The U.S. Geological Survey (USGS) and the landowner have measured the spring 
discharge sporadically from 1943 to 2001. USGS has measured the discharge seven 
times from 1943 to 1985. The landowner has measured the discharge 130 times from 
1990 to 2000. The landowner measurements are generally 12 times per year. The 
discharge range is 16 cubic feet per second (cfs) over the period (Table 1 and Figure 3). 
The maximum measured discharge of 19.8 cfs occurred in November 1960; the 
minimum discharge of 3.8 cfs occurred in January 1992. The mean and median 
discharges are 9.9 cfs and 9.4 cfs, respectively. 
 
Table 1. Summary of discharge of Bugg Spring (in cubic feet per second) 

Minimum Mean Median Maximum Count Period 

3.8 9.9 9.4 19.8 137 1943–2000 

 

 

Figure 3. Discharge at Bugg Spring, 1943–2000, in cubic feet per second 
(cfs). The red line is a LOESS smooth (f=0.1) of the discharges showing 
the central tendency over time. 
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Water Quality 
 
The spring’s water quality has been analyzed by USGS seven times from 1967 to 1999. 
The St. Johns River Water Management District analyzed the spring’s water quality 
three times in 1991. A summary of the statistical measures of the water quality is given 
in Table 2. 
 
Table 2. Water quality summary of discharge water at Bugg Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, oC 22.5 23.8 23.7 25.5 10 1967–99 
Specific conductivity, field, 
µmhos/cm at 25oC 290 293 293 296 3 1991 

Specific conductivity, lab, 
µmhos/cm at 25oC 255 271 269 292 6 1967–99 

pH 7.00 7.60 7.50 8.20 9 1967–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.46 0.54 0.55 0.61 4 1991–99 

Nitrate + nitrite, total as nitrogen, 
mg/L 0.58 0.58 0.58 0.58 1 1985 

Calcium, dissolved, mg/L 44 47 48 50 7 1967–97 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 2.2 2.9 2.8 3.4 7 1967–97 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 4 5 5 5 6 1967–97 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.40 0.58 0.50 0.80 5 1967–97 
Potassium, total, mg/L       
Chloride, total, mg/L 6 8 8 9 7 1967–97 
Sulfate, total, mg/L 1 4 3 7 7 1967–97 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 5 1967–97 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.07 0.09 0.09 0.13 5 1972–99 
Orthophosphate, total as P, mg/L 0.02 0.06 0.06 0.09 2 1972–85 
Total dissolved solids, mg/L 137 148 147 164 7 1967–97 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are not enough analyses for chloride, sulfate, and total nitrogen (NO2 and NO3) to 
test for trends.  
 
Age of Discharge Water 
 
No isotope analyses have been done. 
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Camp La No Che Spring 
 
Location 
 
SW¼NE¼SW¼ sec. 5, T. 18 S., R. 28 E. (lat. 28°57'02" N, long. 82°32'24" W). This spring 
is about 7 miles east of Altoona and 2 miles south of Paisley (Figure 4, Locations of 
Springs in the District). Drive 7.1 miles east on State Road 42 from the intersection with 
State Road 19 in Altoona; continue straight ahead onto a graded sand road heading east, 
then curving to the south (following Boy Scouts of America Camp La No Che signs) for 
1.3 miles; continue south onto an unimproved sand road 0.7 mile to the spring pool 100 
yards from the end of the road and about 200 feet (ft) from the north shore of Lake 
Norris (Figure 1). 
 

 

 

 

Figure 1. Camp La No Che Spring vent. The white material in the water is 
sulfur bacteria. 
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Description 
 
The spring forms a semicircular pool about 25 ft in diameter. It is in a semitropical 
forest setting at the base of a wooded, gently sloping hillside that rises northward. 
Discharge is from one submerged horizontal cavern opening about 4 ft from the east 
edge of the pool. The top of the opening was about 2 ft below the water surface when 
the site was visited March 29, 1972. The mouth of the opening is about 3 ft wide and 1 ft 
high. It narrows inward and eastward about 2 ft to a throat with a cross-sectional area 
of about 1 ft square through which practically all of the flow of the spring appears to 
emanate. 
 
Most of the pool was only 1 or 2 ft deep; the depth was greatest at the spring orifice, 
3.3 ft below water surface. A gentle roll, or boil, was evident at the pool surface above 
the orifice on the day visited; reportedly, the boil is at times vigorous. Algal growth was 
on the pool bottom, and a whitish-green deposit was common on the surfaces of bottom 
vegetation near the spring orifice. The water had a hydrogen sulfide odor. Water from 
the pool flows in a run about 25 ft wide and 1 ft deep to Lake Norris, 200 ft south. The 
only evident modifications of the site included the remnants of a log and wood 
retaining wall 1 or 2 ft high along the north edge of the pool. Three or four low-cut, 
rotting tree stumps remain in the pool, near the spring orifice (Rosenau et al. 1977). 
 
Utilization 
 
None. 
 
Discharge 
 
The spring discharge has been measured three times by the U.S. Geological Survey 
(USGS) (Table 1). Discharge was measured twice on the same day in January 1997, and 
the measurements have been averaged for that day. 
 
Table 1. Summary of discharge of Camp La No Che Spring, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

0.50 0.75 0.66 1.10 3 1954–97 
 
Water Quality 
 
USGS analyzed the spring’s water quality two times, in 1972 and 1997. The St. Johns 
River Water Management District analyzed the spring’s water quality once, in 2000. A 
summary of the statistical measures of the water quality is given in Table 2. 
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Table 2. Water quality summary of discharge water at Camp La No Che Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.3 23.6 23.5 24.0 3 1972–2000 
Specific conductivity, field, 
µmhos/cm at 25°C 395 395 395 395 1 2000 

Specific conductivity, lab, 
µmhos/cm at 25°C 380 395 395 409 2 1972–97 

pH 7.68 7.86 7.91 8.00 3 1972–2000 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L       

Calcium, dissolved, mg/L 48 54 55 58 3 1972–2000 
Calcium, total, mg/L 53 53 53 53 1 2000 
Magnesium, dissolved, mg/L 14.0 14.3 14.0 14.8 3 1972–2000 
Magnesium, total, mg/L 14.7 14.7 14.7 14.7 1 2000 
Sodium, dissolved, mg/L 7 7 7 7 3 1972–2000 
Sodium, total, mg/L 7 7 7 7 1 2000 
Potassium, dissolved, mg/L 0.80 0.85 0.85 0.90 2 1972–97 
Potassium, total, mg/L       
Chloride, total, mg/L 10 10 10 10 3 1972–2000 
Sulfate, total, mg/L 71 75 74 79 3 1972–2000 
Fluoride, dissolved, mg/L 0.20 0.25 0.25 0.30 2 1972–97 
Fluoride, total, mg/L 0.16 0.16 0.16 0.16 1 2000 
Phosphorus, total, mg/L       
Orthophosphate, total as P, 
mg/L 0.06 0.06 0.06 0.06 1 2000 

Total dissolved solids, mg/L 246 260 258 277 3 1972–2000 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are not enough analyses for chloride, sulfate, and total nitrogen (NO2 and NO3) to 
test for trends. 
 
Age of Discharge Water 
 
No isotope analyses have been done. 
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Holiday Springs 
 
Location 
 
SE¼SW¼SW¼ sec. 16, T. 20 S., R. 25 E. (lat. 28°43'54" N, long. 81°49'05" W). Holiday 
Springs is at Yalaha, near the south shore of Lake Harris (Figure 4, Locations of Springs 
in the District). Drive west on State Road 48 from the railroad crossing on the west side 
of Yalaha for 0.2 mile, turn north onto a sand road at a fern nursery, and go 0.1 mile. 
The spring is 100 feet (ft) east of the road in a shallow ravine (Figure 1). 

 
 

 

 

Figure 1. Holiday Springs at Yalaha vent. The spring vent is at the right side 
of the picture. 
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Description 
 
Holiday Springs, formerly referred to as “Spring (no name) at Echo Glen at Yalaha,” is a 
small circular pool about 5 ft in diameter and 3 ft deep at the upstream end of a shallow, 
narrow, wooded ravine. The water in the pool emanates from a nearly horizontal 
tubular passage with a submerged opening 3 ft wide and 2 ft high. The passage slopes 
gently downward in blue-green clay to the southeast. Flow from the pool is northward 
down a gently meandering run 0.25 mile to Lake Harris. The run is 6–8 ft wide in most 
places. Spring sand boils are common at various locations in the sandy bottom of the 
run all the way to Lake Harris. Depth of the run varies from a few inches to a foot or 
two. A few hundred feet down the run from the head of the spring, flow can be 
diverted through a concrete swimming pool on the west side of the run (Rosenau et al. 
1977). 
 
Utilization 
 
The owner uses the spring water to fill a private swimming pool (located a few hundred 
feet downstream), for domestic use, and to spray a fern nursery during periods when 
damage could result from frost. 
 
Discharge 
 
The spring discharge has been measured twice by the U.S. Geological Survey (USGS) 
and eight times by the St. Johns River Water Management District (SJRWMD) over the 
period 1991–99. The difference between minimum and maximum discharges is 2.8 cubic 
feet per second (cfs) over the period (Table 1). The maximum measured discharge of 
4.91 cfs occurred in May 1998; the minimum discharge of 2.12 cfs occurred in September 
1991 (Figure 2). The mean and median discharges are 3.42 cfs and 3.58 cfs, respectively. 
 
Table 1. Summary of discharge of Holiday Springs, in cubic feet per second 
 

Minimum Mean Median Maximum Count Period 

2.12 3.42 3.58 4.91 10 1991–99 
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Water Quality 
 
Water quality has been analyzed sporadically from 1967 to 1999—twice by USGS, in 
1967 and 1972, and 11 times by SJRWMD, from 1991 to 1999. A summary of the 
statistical measures of the water quality is given in Table 2. 
 

 

Figure 2. Discharge at Holiday Springs, 1967–99, in cubic feet per second (cfs)
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Table 2. Water quality summary of discharge water at Holiday Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.7 24.0 23.9 25.3 12 1967–99 
Specific conductivity, field, 
µmhos/cm at 25°C 270 283 283 294 10 1991–99 

Specific conductivity, lab, 
µmhos/cm at 25°C 225 244 244 263 2 1967–72 

pH 7.18 7.48 7.37 8.10 10 1967–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 3.26 3.48 3.50 3.64 4 1991–92 

Nitrate + nitrite, total as 
nitrogen, mg/L 3.09 4.39 4.01 7.18 6 1996–99 

Calcium, dissolved, mg/L 33 39 40 41 6 1967–92 
Calcium, total, mg/L 38 40 40 43 5 1996–99 

Magnesium, dissolved, mg/L 5.3 6.0 6.3 6.5 6 1967–92 
Magnesium, total, mg/L 6.0 6.4 6.3 7.1 6 1996–99 

Sodium, dissolved, mg/L 4 5 5 5 6 1967–92 
Sodium, total, mg/L 6 6 6 6 6 1996–99 
Potassium, dissolved, mg/L 0.40 0.50 0.50 0.60 2 1967–72 

Potassium, total, mg/L       
Chloride, total, mg/L 7 10 11 14 12 1967–99 

Sulfate, total, mg/L 0 7 8 12 12 1967–99 
Fluoride, dissolved, mg/L 0.10 0.25 0.25 0.40 2 1967–72 
Fluoride, total, mg/L 0.09 0.10 0.10 0.11 6 1996–99 

Phosphorus, total, mg/L 0.02 0.03 0.04 0.04 3 1991–92 
Orthophosphate, total as P, 
mg/L 0.03 0.04 0.04 0.06 6 1996–99 

Total dissolved solids, mg/L 129 165 170 183 11 1967–99 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are no statistically significant trends for chloride and sulfate. While there appears 
to be a statistically significant trend for combined total and dissolved total nitrogen 
(NO2 and NO3) at the 90% confidence limit, there are 19 years of missing data. Over the 
period 1991–99, the Sen’s Slope Estimator detected no statistically significant trend for 
total nitrogen. Figures 3, 4, and 5 show the trend slope and the statistical significance. 
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Figure 3. Sen’s Slope estimation for chloride at Holiday Springs for the 
period 1991–99. There is no statistically significant trend. 

 
 
Figure 4. Sen’s Slope estimation for total and dissolved nitrogen (nitrate + 
nitrite) at Holiday Springs for the period 1991–99. There is no statistically 
significant trend. 



 

12/11/02  Lake County 

 
Age of Discharge Water 
 
No isotope analyses have been done. 
 
 

 
 
Figure 5. Sen’s Slope estimation for sulfate at Holiday Springs for the period 
1972–99. While there appears to be a statistically significant trend at the 90% 
confidence limit, there are 19 years of missing data. 
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Messant Spring 
 
Location 
 
Land grant sec. 37, T. 19 S., R. 28 E. (lat. 28°51'21" N, long. 81°29'56" W). Messant Spring 
is about 5 miles northeast of Sorrento (Figure 4, Locations of Springs in the District). 
Drive 0.5 mile east on State Road (SR) 46 from the junction with SR 437 in Sorrento, turn 
left (north) onto SR 437 and continue 3.1 miles. Turn right (east) onto SR 44 and go 
1.5 miles, turn right (south) and go 0.3 mile, turn left (east) onto a sand road (north of 
Seminole Cemetery) and drive 2.1 miles east-northeast, turn left (northwest) onto a sand 
trail and go 0.2 mile to the spring (Figure 1) (Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to go to the spring. 

 
 

 

Figure 1. Messant Spring. Picture taken in 1995. 
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Description 
 
Messant Spring has also been known as Messinger Spring. The spring forms a circular 
pool about 45 feet (ft) in diameter in open hardwood, palm, and pine woods at the edge 
of low sand hills to the west. Vegetation is thinned and forest debris is cleaned from 
around the pool and spring run to improve access, yet a natural, undeveloped 
appearance is retained. Spring discharge issues from a single inverted conical vent 
about 15 ft in diameter at its top, tapering to about 4 ft at its bottom. A rock ledge 
extends out at a depth of 20–25 ft on the north side of the hole. A horizontal cavern 
opens under the ledge. Flow is from this cavern opening, which is 3 or 4 ft in diameter. 
A gentle boil is at the pool surface over the vent, and flow from the cavern opening is 
observed from the disturbance and suspension of particles from the pool bottom 
around the cavern opening. The sides of the pool are steep, sloping rapidly to the 
cavern opening in the central part of the pool. Flow from the pool is east down a run 
about 20 ft wide and 5–6 ft deep. The run meanders eastward for about 300 ft and then 
turns southeast to ultimately discharge to Black Water Creek (Rosenau et al. 1977). 
 
Utilization 
 
The spring is on private land and not open to the public. It is unused except for 
watering livestock.  
 
Discharge 
 
The spring discharge has been measured by the U.S. Geological Survey (USGS) and the 
St. Johns River Water Management District (SJRWMD) over the period 1946–95. 
Discharge measurements prior to 1980 are sporadic. Beginning in 1995, the landowner 
refused to grant either USGS or SJRWMD permission to enter the property. The 
difference between minimum and maximum discharges is 14.2 cubic feet per second 
(cfs) over the period (Table 1). The maximum discharge of 25.0 cfs occurred in 
November 1960; the minimum discharge of 10.8 cfs occurred in September 1993 
(Figure 2). The mean and median discharges are 14.7 cfs and 14.0 cfs, respectively. 
 
Table 1. Summary of discharge of Messant Spring, in cubic feet per second 
 

Minimum Mean Median Maximum Count Period 

10.8 14.7 14.0 25.0 30 1946–95 
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Water Quality 
 
Water quality has been analyzed sporadically from 1960 to 1995. USGS has analyzed 
water quality 15 times, from 1960 to 1995. SJRWMD has analyzed water quality seven 
times, from 1993 to 1995. A summary of the statistical measures of the water quality is 
given in Table 2. 
 
 
 

 
Figure 2. Discharge at Messant Spring, 1946–95, in cubic feet per second (cfs) 
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Table 2. Water quality summary of discharge water at Messant Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.0 24.9 25.0 25.7 21 1960–95 
Specific conductivity, field, 
µmhos/cm at 25°C 672 689 692 703 5 1993–95 

Specific conductivity, lab, 
µmhos/cm at 25°C 610 673 675 730 18 1960–95 

pH 7.07 7.57 7.53 8.00 15 1960–95 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L 0.01 0.01 0.01 0.01 1 1985 

Calcium, dissolved, mg/L 94 100 100 106 12 1960–95 
Calcium, total, mg/L 87 97 100 103 5 1993–95 
Magnesium, dissolved, mg/L 19.0 21.0 21.2 22.2 12 1960–95 
Magnesium, total, mg/L 18.3 20.7 20.4 23.1 5 1993–95 
Sodium, dissolved, mg/L 7 7 7 9 12 1960–95 
Sodium, total, mg/L 6 7 7 7 5 1993–95 
Potassium, dissolved, mg/L 1.00 1.13 1.00 1.60 10 1960–95 
Potassium, total, mg/L 1.00 1.30 1.40 1.50 5 1993–95 
Chloride, total, mg/L 10 12 10 24 12 1960–95 
Sulfate, total, mg/L 196 228 231 241 12 1960–95 
Fluoride, dissolved, mg/L 0.20 0.28 0.30 0.30 8 1960–95 
Fluoride, total, mg/L 0.24 0.25 0.25 0.28 5 1994–95 
Phosphorus, total, mg/L 0.04 0.04 0.04 0.04 1 1985 
Orthophosphate, total as P, 
mg/L 0.03 0.03 0.03 0.03 5 1985–95 

Total dissolved solids, mg/L 424 479 480 503 10 1972–95 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are no statistically significant trends for chloride and sulfate. There are not 
enough data to analyze for trends of total and dissolved total nitrogen (NO2 and NO3). 
Figures 3 and 4 show the trend slope and the statistical significance. 
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Figure 4. Sen’s Slope estimation for sulfate at Messant Spring for the 
period 1960–95 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 3. Sen’s Slope estimation for chloride at Messant Spring for the period 
1960–95. There is no statistically significant trend. 
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Age of Discharge Water 
 
The age of water discharging from Messant Spring was determined by measuring the 
concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 1999). 
A tritium concentration of 0.2 tritium units was measured, which suggests that the 
water is between 40 and 70 years old. The carbon-14 concentration of 22.60 percent 
modern carbon can result from the reaction of rainfall with calcite, dolomite, and soil 
organic matter. 
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Sandys Springs 
 
Location 
 
SW¼ sec. 16, T. 20 S., R. 25 E. (lat. 28°44'42" N, long. 81°48'36" W). This spring is about 5 
miles east of Okahumpka on Lakeshore Drive (Figure 4, Locations of Springs in the 
District). Drive east from Okahumpka on State Road (SR) 48 for 0.5 mile. Turn left 
(north) onto SR 437 and go 3.1 miles, turn right (east) onto SR 44 and go l mile, turn 
right (south) onto SR 46A for 0.75 mile, then turn left (north) onto Lakeshore Drive. 
Lakeshore Drive makes a 90 degree bend to the east for following the Lake Harris 
shoreline. The spring is approximately 0.25 mile after the bend in the wetlands formed 
by the sping run. 
 
Note: The spring is located on private land and permission must be obtained from the 
landowner to visit the spring.  

 

Figure 1. The pool of Sandys Springs; no discernable boil visible 
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Description 
 
Sandys Springs is in a residential area on the southern shore of Lake Harris, in a 
semitropical setting of live oaks, palms, ferns, and cypress trees. The spring was 
reported to be a well in 1997 by the Lake County Water Authority. At that time, a 55-
gallon drum with an 8-inch pipe in the bottom of the drum was set into the sand bottom 
and water flowed out of the drum. When re-visited in May 2002, the drum and pipe 
had been removed. No boil on the water surface or sand boils on the bottom were 
observed. 
 

 
Utilization 
 
The spring is unused, on private land not open to the public. 
 
Discharge 
 
No discharge measurements have been made. 
 
Water Quality 
 
Two water quality samples have been taken, in December 1987 and April 1998. 

 

Figure 2. View looking down the spring run 
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Table 1. Water quality summary of discharge water at Sandys Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C       
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C       

pH       
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L       

Calcium, dissolved, mg/L       
Calcium, total, mg/L       
Magnesium, dissolved, mg/L       
Magnesium, total, mg/L       
Sodium, dissolved, mg/L       
Sodium, total, mg/L       
Potassium, dissolved, mg/L       
Potassium, total, mg/L       
Chloride, total, mg/L 10.5 10.6 10.6 10.8 2 1997–98 
Sulfate, total, mg/L 3.8 4.8 4.8 5.8 2 1997–98 
Fluoride, dissolved, mg/L       
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, 
mg/L       

Total dissolved solids, mg/L       
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
Not enough samples have been taken to analyze for trends. 
 
Age of Discharge Water 
 
No isotope analyses have been made. 
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Seminole Springs 
 
Location 
 
SW¼ sec. 9, T. 19 S., R. 28 E. (lat. 28°50'44" N, long. 81°31'22" W). This group of springs 
is about 4 miles northeast of Sorrento and consists of four separate spring pools (Figure 
4, Locations of Springs in the District). To reach the confluence of the two major spring 
runs, drive east from Sorrento on State Road (SR) 46 for 0.5 mile. Turn left (north) onto 
SR 437 and go 3.1 miles, turn right (east) onto SR 44 and go 1 mile, then turn right 
(south) onto SR 46A for 0.75 mile. Turn left (east) onto a sand road through a gate 
marked Seminole Woods and drive 0.5 mile to the northeast to the spring run (Figure 1) 
(Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to visit the spring. 
 

Figure 1. Spring 4 at Seminole Springs 
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Description 
 
Seminole Springs is in a semitropical setting and consists of a group of four principal 
springs distributed down two steep-sided ravines that average about 30 feet (ft) in 
depth. The two ravines converge, one from the southwest and the other from the 
northwest, to form a single east-trending ravine. For convenience of description, the 
separate springs are numbered 1 through 4. Springs 1, 2, and 3 are in the southwest 
ravine. These are numbered from southwest to northeast in downstream order and are, 
respectively, 0.4, 0.3, and 0.25 mile upstream from the junction of the two branching 
ravines. Spring 4 is at the upstream end of the northwest ravine, 0.25 mile from the 
juncture of the ravines. Flow from the springs is northeast or southeast down their 
respective ravines to a final convergence into a single east-flowing stream that forms a 
headwater to Seminole Creek. The combined flow of the springs can be measured in a 
section of the stream about 125 ft below the juncture of the two ravines.  
 
Spring 1 issues from a hole in sand about 3 ft in diameter near the head of the southwest 
ravine. Most of the flow is from this boil. A few small sand boils are present in the 
shallower sand bottom of the run near the point of principal spring discharge. Flow 
from the spring is northeast down the ravine in a shallow, sand-bottom run a few feet 
wide and 2 or 3 inches deep. 
 
Spring 2 issues from a tubular opening in limestone 3 ft in diameter at the head of a 
short reentrant in the steep east side of the ravine about 0.1 mile downstream from 
Spring 1. The spring orifice slopes downward to the north at the north end of a north-
oriented oval pool. The top of the tubular opening was barely below the pool surface 
and near the top of limestone bedrock, overlain by about 30 ft of clayey sand that 
formed a steep slope on the north, east, and south sides of the spring pool. Flow from 
the pool is westward down a short, shallow, sand-bottomed run to join the 
northeastward flow from Spring 1. 
 
Spring 3 is only 60 ft north of Spring 2 and in another short re-entrant in the east side of 
the ravine. A clayey sand ridge about 30 ft high separates the two spring pools. Spring 3 
forms a semicircular pool about 15 ft in diameter bounded on the southwest, south, and 
east by steep clayey sand slopes. Most of the spring discharge appeared to come from 
two nearly horizontal tubular openings 4 ft apart and each about 1 ft in diameter in 
limestone at the south edge of the pool. From the pool, water flows northwestward 
down a short run, then joins the combined northeastward flow of Springs 1 and 2. 
 
Spring 4 is at the head of the north ravine and, like Springs 1 and 2, issues from tubular 
openings in limestone at or near the top of the limestone bedrock. The limestone at this 
site is also overlain by 25 or 30 ft of clayey sand that forms the steep sides of the ravine. 
The spring is a roughly circular pool about 15 ft in diameter with a sand bottom. The 
deepest part of the pool is in its west-central part. Flow from the pool is southeast down 
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a shallow sandy run to join the combined flow of Springs 1, 2, and 3 at the confluence of 
the two ravines (Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to visit the spring. 
 
Utilization 
 
The spring is on private land and not open to the public. It is unused except for 
watering livestock.  
 
Discharge 
 
The U.S. Geological Survey (USGS) and the St. Johns River Water Management District 
(SJRWMD) have measured the spring discharge over the period 1931–95. Discharge 
measurements prior to 1981 are sporadic. Beginning in 1995, the landowner refused to 
grant either USGS or SJRWMD permission to enter the property. The difference 
between minimum and maximum discharges is 35.3 cubic feet per second (cfs) over the 
period (Table 1). The maximum discharge of 45.3 cfs occurred in October 1991; the 
minimum discharge of 10.0 cfs occurred in March 1932 (Figure 2). The mean and 
median discharges are 35.3 cfs and 35.7 cfs, respectively. 
 
 
Table 1. Summary of discharge of Seminole Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

10.0 35.3 35.7 45.3 42 1931–95 
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Water Quality 
 
Water quality has been analyzed sporadically from 1960 to 1995. USGS has analyzed 
water quality 15 times, from 1960 to 1995. SJRWMD has analyzed water quality of 
Spring 4 seven times, from 1993 to 1995. A summary of the statistical measures of the 
water quality is given in Table 2. 
 
 
 

 

Figure 2. Discharge at Seminole Springs, 1931–95, in cubic feet per second (cfs)
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Table 2. Water quality summary of discharge water at Seminole Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.4 24.5 24.5 26.6 23 1972–95 
Specific conductivity, field, 
µmhos/cm at 25°C 425 451 454 473 7 1992–95 

Specific conductivity, lab, 
µmhos/cm at 25°C 298 397 415 473 19 1972–95 

pH 6.99 7.72 7.72 8.30 16 1972–95 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 1.41 1.41 1.41 1.41 1 1995 

Nitrate + nitrite, total as 
nitrogen, mg/L 1.17 1.37 1.39 1.57 8 1992–95 

Calcium, dissolved, mg/L 36 55 58 63 13 1972–95 
Calcium, total, mg/L 49 55 56 58 8 1992–95 
Magnesium, dissolved, mg/L 11.0 13.1 13.6 14.9 13 1972–95 
Magnesium, total, mg/L 11.5 13.1 13.6 14.4 7 1992–95 
Sodium, dissolved, mg/L 5 5 5 6 13 1972–95 
Sodium, total, mg/L 4 5 5 5 8 1992–95 
Potassium, dissolved, mg/L 0.60 1.03 0.95 1.60 8 1972–95 
Potassium, total, mg/L 1.00 1.23 1.20 1.50 4 1993–95 
Chloride, total, mg/L 6 9 8 19 13 1972–95 
Sulfate, total, mg/L 54 105 116 128 13 1972–95 
Fluoride, dissolved, mg/L 0.17 0.20 0.20 0.27 9 1972–95 
Fluoride, total, mg/L 0.16 0.18 0.18 0.21 5 1994–95 
Phosphorus, total, mg/L 0.08 0.08 0.08 0.08 1 1995 
Orthophosphate, total as P, 
mg/L 0.05 0.05 0.05 0.06 4 1994–95 

Total dissolved solids, mg/L 192 257 275 294 11 1972–95 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Water Quality Trends 
 
While there is a statistically significant trend for chloride over the period 1972–95, there 
are only two data points prior to 1992 (Figure 3). There is no statistically significant 
trend for chloride over the period 1992–95. There are only eight data points for total and 
dissolved total nitrogen (NO2 and NO3)—not enough data to analyze for trend 
(Figure 4). There is no statistically significant trend for sulfate for the period 1972–95 
(Figure 5). There is a statistically significant negative (downward) sulfate trend at the 
80% confidence limit for the period 1992–95. 
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Figure 3. Sen’s Slope estimation for chloride at Seminole Springs for the period 
1972–95. There is a statistically significant trend for this period. 

 
Figure 4. Sen’s Slope estimation for total nitrogen (nitrate plus nitrite) at 
Seminole Springs for the period 1992–95. There is no statistically significant 
trend for this period. Note: There are only eight data points. 
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Age of Discharge Water 
 
The age of water discharging from Seminole Springs was determined by measuring the 
concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 1999). 
A tritium concentration of 2.5 tritium units was measured, which suggests that the 
water is less than 42 years old. The carbon-14 concentration of 26.33 percent modern 
carbon can result from the reaction of rainfall with calcite, dolomite, and soil organic 
matter. 
 

 
Figure 5. Sen’s Slope estimation for sulfate at Seminole Springs for the period 
1972–95. There is no statistically significant trend for this period. There is a 
statistically significant negative (downward) trend for the period 1992–95 at the 
80% confidence limit. 
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 Other Springs 
 
Location 
 
These springs have been visited only a few times, if at all. Their locations and a 
summary of any known discharge and water quality analyses are presented in the 
following tables. 
 
Table 1. Other known springs in Lake County 

Spring Topographical 
Quadrat Latitude Longitude Ownership 

Bear Spring* Astatula 283903 814301 Private 
Blackwater Springs Pine Lakes 285318 812952 State 
Blueberry Spring Sorrento 285102 812639 State 
Double Run Spring Astatula 294047 814432 Private 
Droty Springs Sorrento 284940 813038 Private 
Moccasin Springs Sanford SW 285105 812638 State 
Mooring Cove Springs Howey in the Hills 284452 814954 Private 
Mosquito Springs run Lake Woodruff 290220 812604 Federal/state 
Shark’s Tooth Spring Sanford SW 285224 812624 State 
Sun Eden Spring Howey in the Hills 284437 814917 Private 
Wolf’s Head Spring* Astatula 283844 814223 State (?) 

 
*Not visited; therefore, not included in Table 2 summary 
 
Table 2. Summary of discharge of other springs in Lake County, in cubic feet per second 

Spring Minimum Mean Median Maximum Count 
Blackwater Springs near Cassia 1.40 1.40 1.40 1.40 1 
Blueberry Spring, Seminole State Forest 0.07 0.07 0.07 0.07 1 
Double Run Spring 1.38 3.38 3.09 6.98 6 
Droty Springs near Sorrento 0.65 0.65 0.65 0.65 1 
Island Spring, Wekiva River (submerged) 6.13 6.40 6.44 6.60 4 
Moccasin Springs, Seminole State Forest 0.29 0.29 0.29 0.29 1 
Mooring Cove Springs near Yalaha 0.36 0.36 0.36 0.36 1 
Mosquito Springs run 0.16 1.32 1.80 2.01 3 
Shark’s Tooth Spring, Sem. State Forest 0.13 0.13 0.13 0.13 1 
Sun Eden Spring near Yalaha 0.15 0.15 0.15 0.15 1 
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Table 3. Water quality summary of discharge water at Blackwater Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 24.0 24.0 24.0 24.0 1 1981 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 520 520 520 520 1 1981 

pH       
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.92 0.92 0.92 0.92 1 1981 

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 86 86 86 86 1 1981 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 17.0 17.0 17.0 17.0 1 1981 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 6 6 6 6 1 1981 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.90 0.90 0.90 0.90 1 1981 
Potassium, total, mg/L       
Chloride, total, mg/L 9 9 9 9 1 1981 
Sulfate, total, mg/L 170 170 170 170 1 1981 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1981 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 421 421 421 421 1 1981 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 4. Water quality summary of discharge water at Blueberry Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 23.7 23.7 23.7 23.7 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 1,898 1,898 1,898 1,898 1 1997 

pH 7.53 7.53 7.53 7.53 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L       
Calcium, total, mg/L       
Magnesium, dissolved, mg/L       
Magnesium, total, mg/L       
Sodium, dissolved, mg/L       
Sodium, total, mg/L       
Potassium, dissolved, mg/L       
Potassium, total, mg/L       
Chloride, total, mg/L       
Sulfate, total, mg/L       
Fluoride, dissolved, mg/L       
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L       

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 5. Water quality summary of discharge water at Droty Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 23.9 24.0 24.0 24.1 2 1997–99
Specific conductivity, field, 
µmhos/cm at 25°C       
Specific conductivity, lab, 
µmhos/cm at 25°C 305 307 307 309 2 1997–99
pH 7.52 7.58 7.58 7.64 2 1997–99
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.02 0.02 0.02 0.02 1 1999 
Nitrate + nitrite, total as nitrogen, 
mg/L       
Calcium, dissolved, mg/L 41 41 41 41 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 11.0 11.0 11.0 11.0 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 5 5 5 5 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.80 0.80 0.80 0.80 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 7 7 7 7 1 1997 
Sulfate, total, mg/L 32 32 32 32 1 1997 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.11 0.11 0.11 0.11 1 1999 
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 176 176 176 176 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 6. Water quality summary of discharge water at Mooring Cove Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 24.5 24.5 24.5 24.5 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 349 349 349 349 1 1997 

pH 7.37 7.37 7.37 7.37 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 48 48 48 48 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 6.9 6.9 6.9 6.9 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 10 10 10 10 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 1.20 1.20 1.20 1.20 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 15 15 15 15 1 1997 
Sulfate, total, mg/L 11 11 11 11 1 1997 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 196 196 196 196 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 7. Water quality summary of discharge water at Mosquito Springs run 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 22.0 22.0 22.0 22.0 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 276 276 276 276 1 1997 

pH 7.40 7.40 7.40 7.40 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 47 47 47 47 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 4.3 4.3 4.3 4.3 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 5 5 5 5 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.60 0.60 0.60 0.60 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 8 8 8 8 1 1997 
Sulfate, total, mg/L 1 1 1 1 1 1997 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 150 150 150 150 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 8. Water quality summary of discharge water at Shark’s Tooth Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 22.4 22.7 22.7 22.9 2 1997–99 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 770 794 794 817 2 1997–99 

pH 7.11 7.21 7.21 7.30 2 1997–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.04 0.04 0.04 0.04 1 1997–99 

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 64 64 64 64 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 18.0 18.0 18.0 18.0 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 62 62 62 62 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 2.10 2.10 2.10 2.10 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 110 110 110 110 1 1997 
Sulfate, total, mg/L 100 100 100 100 1 1997 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.05 0.05 0.05 0.05 1 1999 
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 430 430 430 430 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Alexander Springs 
 
Location 
 
Levy grant sec. 39, T. 16 S., R. 27 E. (lat. 29°04'50" N, long. 81°34'30" W). The spring site 
is about 6 miles south of Astor Park (Figure 4, Locations of Springs in the District). 
Drive south on State Road (SR) 445A from the junction with SR 40 for 0.5 mile, 
continuing south on SR 445 for 6 miles. Turn north onto the road in the Ocala National 
Forest at the entrance to Alexander Springs and drive 0.2 mile to the parking area; the 
spring is 500 feet northeast (Figure 1). 
 

Figure 1. Alexander Springs, viewed to the southeast from the edge of the run. 
The spring head is in the center background and the swimming beach is in the 
foreground. Picture taken in December 1999. 
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Description 
 
The spring head is a semicircular pool about 200 feet in diameter bounded by 
semitropical forest at the base of low, pine-wooded sand hills to the north and east. A 
broad sand swimming beach forms the southwest edge of the pool and extends 200–300 
feet down the southwest bank of the spring run. The force of the discharging water 
causes a conspicuous, large-diameter boil at the water’s surface over the spring orifice 
(Figure 2). The pool discharges directly to a run about 150 feet wide that flows 
northwest a short distance, then curves north and then east to the St. Johns River. Most 
of the spring flow issues from one large cavern opening in the bottom of the central part 
of the pool (Figure 3). 
 

 

 

Figure 2. Alexander Springs spring head viewed to the southeast from the edge
of the swimming area. Picture taken in December 1999. 
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Figure 3. Rock face above the vents at Alexander Springs. The water 
depth is approximately 25 feet. Picture taken in 1984. 
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Utilization 
 
The spring area has been developed by the U.S. Forest Service into a multiple-use 
recreational facility. The area is open to the public. It offers clean beaches and clear 
water; provides picnic and camping facilities, nature trails, and boat rentals; and allows 
swimming, scuba diving, and snorkeling. 
 
Discharge 
 
The spring discharge has been measured since 1931. Measurements were sporadic from 
1931 to 1981. Since 1982, the U.S. Geological Survey (USGS) has measured the spring 
discharge twice per year. Since 1983, the St. Johns River Water Management District 
(SJRWMD) has measured the discharge four times per year. Discharge at the spring has 
varied greatly over the years. The difference between the minimum and maximum 
discharges is 146 cubic feet per second (cfs) over the period (Table 1). The maximum 
measured discharge of 202 cfs occurred in January 1984; the minimum discharge of 
56 cfs occurred in May 1986. The mean and median discharges for the period 1931–2000 
are 104 cfs and 101 cfs, respectively. 
 
Table 1. Summary of discharge of Alexander Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

56 104 101 202 137 1931–2000 
 
The lowest periods of discharge correspond to periods of below-normal rainfall in 
Florida. 
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Water Quality 
 
The spring’s water quality has been analyzed since 1956. USGS analyzed the spring’s 
water quality sporadically between 1956 and 1999. Since 1983, SJRWMD has analyzed 
the spring’s water quality on an average of twice a year. A summary of the statistical 
measures of the water quality is given in Table 2. 
 

 
Figure 4. Discharge at Alexander Springs, 1931–2000, in cubic feet per second (cfs) 
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Table 2. Water quality summary of discharge water at Alexander Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, oC 22.0 23.5 23.4 26.0 76 1960–2000
Specific conductivity, field, 
µmhos/cm at 25oC 815 1,103 1,135 1,430 32 1984–2000
Specific conductivity, lab, 
µmhos/cm at 25oC 813 1,098 1,096 1,650 47 1956–98 

pH 6.90 7.66 7.75 8.20 50 1956–2000
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.07 0.07 0.07 0.07 1 1995 
Nitrate + nitrite, total as nitrogen, 
mg/L 0.02 0.05 0.05 0.10 33 1977–2000

Calcium, dissolved, mg/L 32 45 45 50 27 1956–95 
Calcium, total, mg/L 41 45 45 49 22 1993–2000
Magnesium, dissolved, mg/L 14.8 19.5 20.0 24.9 27 1956–95 
Magnesium, total, mg/L 19.0 20.4 20.3 22.0 24 1992–2000
Sodium, dissolved, mg/L 100 130 131 162 27 1956–95 
Sodium, total, mg/L 115 134 135 153 24 1992–2000
Potassium, dissolved, mg/L 2.00 3.98 3.90 7.50 26 1956–95 
Potassium, total, mg/L 3.20 3.95 3.97 4.64 24 1992–2000
Chloride, total, mg/L 169 246 245 333 46 1956–2000
Sulfate, total, mg/L 51 64 63 82 43 1956–2000
Fluoride, dissolved, mg/L 0.10 0.15 0.13 0.50 21 1956–94 
Fluoride, total, mg/L 0.09 0.13 0.13 0.25 22 1994–2000
Phosphorus, total, mg/L 0.04 0.05 0.04 0.06 3 1972–85 
Orthophosphate, total as P, mg/L 0.04 0.05 0.05 0.08 22 1972–2000
Total dissolved solids, mg/L 502 582 578 698 39 1967–2000
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Water Quality Trends 
 
Water quality analyses for chloride, total nitrogen (NO2 and NO3), and sulfate were 
analyzed for trends. Statistical trend testing indicated significant trends in chloride and 
sulfate at the 99% confidence limit (CL). For the period of the most data, 1985–2000, the 
chloride trends are statistically significant at only the 90% CL. For this same period, the 
sulfate trend is statistically significant at the 95% CL. There were no statistically 
significant trends in total nitrogen. Figures 5, 6, and 7 show the trend slope and the 
statistical significance. 
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Figure 6. Sen’s Slope estimation for total nitrogen (nitrate + nitrite) at Alexander 
Springs for the period of record. There is no statistically significant trend. 

 
 

 
 
 
 
 
 
 

 
 
Figure 5. Sen’s Slope estimation for chloride at Alexander Springs for the period 
of record. The increasing chloride trend is statistically significant at the 99% 
confidence limit. 



 

12/11/02  Lake County 

 
Age of Discharge Water 
 
The age of water discharging from Alexander Springs was determined by measuring 
the concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 
1999). Alexander Springs had a tritium concentration of 2.7 tritium units, which 
suggests that the water is less than 42 years old.  
 
The carbon-14 concentration of 28.43 percent modern carbon results from the reaction of 
rainfall with calcite, dolomite, and soil organic matter and its resulting mixing with 
Lower Floridan aquifer water. The adjusted carbon-14 age is recent (Toth and Katz, in 
preparation). 
 

 
Figure 7. Sen’s Slope estimation for sulfate at Alexander Springs for the period 
of record. The increasing sulfate trend is statistically significant at the 99% 
confidence limit. 
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Apopka Spring 
 
Location 
 
NW¼SW¼SE¼ sec. 14, T. 22 S., R. 26 E. (lat. 28°34'00" N, long. 81°40'51" W). This spring 
is about 3 miles northwest of Oakland (Figure 4, Locations of Springs in the District). 
Drive 3.7 miles west on State Road 438 from the principal street intersection in Oakland, 
turn right (north) onto a sand road through an orange grove and continue for 0.5 mile; 
the spring is 500 feet (ft) north of the end of the road and is reached by a footpath. 
 
Note: After turning onto the sand road, you are on private land and must obtain 
permission from the landowner before proceeding further. The spring can also be 
reached by boat from Lake Apopka (Figure 1). 
 

 
 

Figure 1. Aerial view of Apopka Spring. The clear (dark) water is the spring 
water; the green-tinted water is Lake Apopka water. 
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Description 
 
The spring pool is roughly circular, between 100 and 200 ft in diameter, in a 
semitropical swamp near the southwest edge of Lake Apopka. The edges of the pool are 
ill-defined because of floating aquatic vegetation. When the lake is still, a gentle boil can 
be noted at the pool surface over the orifice. The spring discharges from a single 
submerged oval-shaped opening, or orifice, 5–6 ft in diameter in the bottom of the 
central part of the pool. The spring orifice is approximately 38 ft below the lake surface. 
The hole narrows vertically downward in rock an additional 16.4 ft, where it then 
slopes northward at about 45 degrees, to 90 ft. Several cave divers have died in the 
spring (Figure 2). 
 
The spring flows eastward down a run about 200 ft to the “Gourd Neck,” a narrow arm 
of Lake Apopka that curves northwestward from the southwest tip of the main body of 
the lake. When spring flow is high, the pool is clean and clear, but when flow is low, 
murky lake water may cloud the pool. 
 

 
 

 

Figure 2. The bottom of Apopka Spring at 90 feet below the surface. The 
bottom of the spring vent down to this depth is littered with trash. 
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Utilization 
 
None. 
 
Discharge 
 
Apopka Spring is a submerged spring, and divers must do discharge measurements. 
The U.S. Geological Survey (USGS) measured the spring seven times over the period 
1971–92. Private contractors measured 15 times for the St. Johns River Water 
Management District (SJRWMD) during the period 1997–99. The difference between the 
minimum and maximum discharges is 47.6 cubic feet per second (cfs) over the period 
(Table 1). The maximum discharge of 70 cfs was measured in November 1988; the 
minimum discharge of 22.4 cfs was measured in October 1999 (Figure 3). The mean and 
median discharges for the period 1971–99 are 35.0 cfs and 30.7 cfs, respectively. 
 
Table 1. Summary of discharge of Apopka Spring, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

22.4 35.0 30.7 70.0 22 1971–99 
 

 
 

 
Figure 3. Discharge at Apopka Spring, 1971–99, in cubic feet per second (cfs) 
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Water Quality 
 
The spring’s water quality was analyzed once by USGS, in 1972. SJRWMD has analyzed 
the spring’s water quality from 1986 to 2000. During the period 1987–90, the average 
sampling frequency was 12 times per year. No analyses were made from 1991 to 1994. 
The average frequency from 1995 to 2000 was four times per year. A summary of the 
statistical measures of the water quality is given in Table 2. 
 
Table 2. Water quality summary of discharge water at Apopka Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 17.0 23.6 24.0 27.5 72 1972–2000 
Specific conductivity, field, 
µmhos/cm at 25°C 

210 245 245 300 66 1986–2000 

Specific conductivity, lab, 
µmhos/cm at 25°C 

174 222 242 251 3 1972–99 

pH 6.78 8.23 8.21 9.10 64 1972–2000 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 3.61 4.82 4.90 5.35 27 1990–2000 

Nitrate + nitrite, total as 
nitrogen, mg/L 2.54 4.30 4.41 10.80 51 1986–2000 

Calcium, dissolved, mg/L 18 28 28 43 73 1972–2000 
Calcium, total, mg/L 25 25 25 25 1 1995 
Magnesium, dissolved, mg/L 5.0 8.1 7.9 12.4 73 1972–2000 
Magnesium, total, mg/L 7.2 7.2 7.2 7.2 1 1995 
Sodium, dissolved, mg/L 2 7 6 40 73 1972–2000 
Sodium, total, mg/L 5 5 5 5 1 1995 
Potassium, dissolved, mg/L 0.40 2.70 2.00 17.60 59 1972–2000 
Potassium, total, mg/L 1.40 1.40 1.40 1.40 1 1995 
Chloride, total, mg/L 7 15 14 27 64 1972–2000 
Sulfate, total, mg/L 2 10 10 17 63 1972–2000 
Fluoride, dissolved, mg/L 0.10 0.15 0.15 0.20 2 1972–96 
Fluoride, total, mg/L 0.07 0.07 0.07 0.07 1 1995 
Phosphorus, total, mg/L 0.02 0.11 0.05 1.74 60 1986–2000 
Orthophosphate, total as P, 
mg/L 0.01 0.03 0.03 0.18 51 1986–2000 

Total dissolved solids, mg/L 108 148 146 233 60 1972–2000 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter  
 
Water Quality Trends 
 
Statistical trend testing indicated significant trends in chloride, total nitrogen (NO3 and 
NO2), and sulfate at the 99% confidence limit over the period 1986–2000. However, 
some caution should be applied to the validity of trend tests for three reasons: (1) there 
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are no data for the period 1991–94, (2) the frequency of collection is less during the 
period 1995–2000 than for the period 1986–90, and (3) the variance (scatter) of the 
analyses is much greater during the period 1986–90 than 1995–2000. Figures 4, 5, and 6 
show the trend slope and the statistical significance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4. Sen’s Slope estimation for chloride at Apopka Spring for the  
period 1986–2000. The decreasing trend is statistically significant at the 
99% confidence limit. 

 
 
Figure 5. Sen’s Slope estimation for total nitrogen (nitrate + nitrite) at 
Apopka Spring for the period 1986–2000. The increasing trend is 
statistically significant at the 99% confidence limit. 
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Age of Discharge Water 
 
The age of water discharging from Apopka Spring was determined by measuring the 
concentration of tritium, helium-3, helium-4, and neon in the spring discharge in 
August 1999 (Toth and Fortich 2002). Apopka Spring had a tritium concentration of 2.9 
tritium units, which suggests that the water is less than 46 years old. The tritium 
helium-3 age of water discharging from Apopka Spring was 24.5 years. 
 
 

 
 

Figure 6. Sen’s Slope estimation for sulfate at Apopka Spring for the period 
1986–2000. The decreasing trend is statistically significant at the 99% 
confidence limit. 
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Blue Springs 
 
Location 
 
NW¼SW¼NE¼ sec. 17, T. 20 S., R. 25 E. (lat. 28°44'55" N, long. 81°49'41" W). Blue 
Springs is about 1 mile northwest of Yalaha (Figure 4, Locations of Springs in the 
District). Drive west from the railroad tracks on the west side of Yalaha on State Road 
48 about 0.8 mile, turn onto Palm Drive (a paved road lined with palm trees) and 
continue 0.5 mile to Lake Harris; the spring site is to the east and about 150 feet (ft) 
south of the shore of the lake. 
 
Note: The spring is on private land, and permission must be obtained from the 
landowner before visiting the spring. 

 

 

Figure 1. Blue Springs at Yalaha, showing the swimming pool. The overflow 
can be seen on the far right side of the pool. 
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Description 
 
Blue Springs is on the southeast shore of Lake Harris in a semiwooded, lawned 
residential area with live oak, palm, and cypress trees (Figure 1). The pool has a sand 
bottom with four recognizable points of spring inflow (Figure 2); it is enclosed by a 
concrete retaining wall that forms a reverse L-shaped swimming pool. The pool 
measures about 60 ft northwest and about 50 ft southwest from the outside corner of the 
“L” and had an estimated range in depth of 3–7 ft when the site was visited. The 
principal point of inflow is from a 16-inch-diameter culvert pipe that projects from 
under the concrete wall at the inside bend of the “L.” 
 
Another point of major inflow is at the southeast corner of the pool where a mild boil is 
evident at the water surface. There are two other clusters of small sand boils in the pool 
bottom. The pool discharges through a weir in the retaining wall on the northeast side 
of the pool, then into a run about 35 ft wide that flows southeast parallel to the 
lakeshore. About 100 ft below the pool, several sand boils in the bottom of the run 
apparently contribute significant spring inflow. The run forms a lagoon 300 ft long that 
drains from its southeast end through a 125-ft-long, 30-inch-wide culvert to a boat canal 

Figure 2. Blue Springs at Yalaha, showing the boils in the bottom of the spring run
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Figure 3. Discharge at Blue Springs, 1991–99, in cubic feet per second (cfs) 

that leads northeast to Lake Harris (Rosenau et al. 1977). 
 
Utilization 
 
The site is privately owned and not open to the public. It is used as a swimming and 
recreational facility for local residents. 
 
Discharge 
 
The spring discharge has been measured sporadically since 1972 (Figure 3). A 
measurement by the U.S. Geological Survey (USGS) in 1972 was 3.04 cubic feet per 
second (cfs). The St. Johns River Water Management District (SJRWMD) has measured 
the discharge 12 times over the period 1991–99. The difference between minimum and 
maximum discharges is 2.81 cfs (Table 1). The maximum measured discharge of 3.60 cfs 
occurred in May 1998; the minimum discharge of 0.79 cfs occurred in June 1992 
(Figure 3). The mean and median discharges for the period 1991–99 are 2.25 cfs and 
2.57 cfs, respectively. 
 
Table 1. Summary of discharge of Blue Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

0.79 2.25 2.57 3.60 12 1991–99 
 
 



 

12/11/02  Lake County 

Water Quality 
 
The spring’s water quality has been analyzed sporadically since 1972. Analyses by 
USGS were done in 1972, 1997, and 1999. SJRWMD has analyzed the spring’s water 
quality 10 times, from 1991 to 1999. A summary of the statistical measures of the water 
quality is given in Table 2. 
 
Table 2. Water quality summary of discharge water at Blue Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.5 24.3 24.0 26.0 13 1972–99 
Specific conductivity, field, 
µmhos/cm at 25°C 

268 279 278 288 9 1991–99 

Specific conductivity, lab, 
µmhos/cm at 25°C 

220 265 276 288 4 1972–99 

pH 7.20 7.56 7.60 7.90 11 1972–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 

3.64 4.11 3.96 5.00 5 1991–99 

Nitrate + nitrite, total as 
nitrogen, mg/L 

4.37 4.45 4.46 4.50 5 1996–99 

Calcium, dissolved, mg/L 30 36 37 39 6 1972–97 
Calcium, total, mg/L 37 39 39 41 5 1996–99 
Magnesium, dissolved, mg/L 4.9 5.7 5.9 6.0 6 1972–97 
Magnesium, total, mg/L 5.9 6.2 6.3 6.8 5 1996–99 
Sodium, dissolved, mg/L 4 5 5 5 6 1972–97 
Sodium, total, mg/L 6 6 6 6 5 1996–99 
Potassium, dissolved, mg/L 0.60 0.65 0.65 0.70 2 1972–97 
Potassium, total, mg/L       
Chloride, total, mg/L 7 10 10 12 11 1972–99 
Sulfate, total, mg/L 4 8 9 12 11 1972–99 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1972 
Fluoride, total, mg/L 0.08 0.09 0.09 0.09 5 1996–99 
Phosphorus, total, mg/L 0.03 0.03 0.03 0.04 4 1991–99 
Orthophosphate, total as P, 
mg/L 

0.03 0.04 0.03 0.05 5 1996–99 

Total dissolved solids, mg/L 120 163 168 178 10 1972–99 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Water Quality Trends 
 
Statistical trend testing indicated no significant trends in chloride and sulfate for the 
period 1972–99. However, there are only 11 analyses—with several missing periods—
and the power of the test is weak. There are not enough analyses for total nitrogen (NO2 
and NO3) to test for trend. Figures 4 and 5 show the trend slope and the statistical 
significance for chloride and sulfate. 
 

 
Figure 4. Sen’s Slope estimation for chloride at Blue Springs for the 
period 1972–99. There is no statistically significant trend. 
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Age of Discharge Water 
 
No isotope analyses have been done. 
 
 
 

 
 

Figure 5. Sen’s Slope estimation for sulfate at Blue Springs for the period 
1972–99. There is no statistically significant trend. 
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Bugg Spring 
 
Location 
 
SE¼NW¼NW¼ sec. 15, T. 20 S., R. 24 E. (lat. 28°45'07" N, long. 81°54'06" W). This spring 
is about 0.5 mile northwest of Okahumpka (Figure 4, Locations of Springs in the 
District). The spring is privately owned and leased to the U.S. Navy for underwater 
sound research. Since the facility is not open to the public, the only picture available of 
the spring is an infrared aerial photo (Figure 1). 

 
Description 
 
The spring is at the edge of the high citrus-growing lands southwest of Lake Harris. It 
forms a circular pool about 400 feet (ft) in diameter, and its maximum sounded depth in 
March 1943 was 176 ft (Ferguson et al. 1947). The bottom of the pool slopes gradually 

 

Figure 1. Aerial view of Bugg Spring 
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from the pool banks to the rim of an elliptical cavity at a depth of 55 ft, as measured in 
1943. The cavity is about 200 ft long, east-west, and about 100 ft wide at its rim. 
 
Except on its west end, the side walls of the cavity are almost vertical to a depth of 
about 165 ft below the March 1943 water surface (Ferguson et al. 1947). The west end 
has a more gradual decline. The point of maximum depth is near the center of the 
cavity. At a depth of 175 ft below the March 1973 water surface (Rosenau et al. 1977), 

the diameter of the cavity is about 50 ft. Soundings made in 1970 showed the bottom of 
the pool had changed little since 1943. Soundings made in the 1990s indicate that the 
bottom is about 6 ft shallower than in 1945 (Figure 2; J.M. Branham, landowner, 
personal communication). The bottom of the cavity has been described as soft, as 
though covered with a sludge deposit. The bottom of the run just downstream from the 
pool is covered with a very soft layer of algae in which one may easily sink waist deep. 
The water in the pool is commonly somewhat murky or turbid in appearance. In March 
1943, visibility from the surface down was reportedly about 40 ft.  
 

Figure 2. Three-dimensional rendering of the Bugg Spring spring vent 
from the 1945 soundings (furnished by J.M. Branham) 
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Utilization 
 
The spring is leased by the U.S. Navy from a private owner for use as an underwater 
research facility. The spring is not open to the public. 
 
Discharge 
 
The U.S. Geological Survey (USGS) and the landowner have measured the spring 
discharge sporadically from 1943 to 2001. USGS has measured the discharge seven 
times from 1943 to 1985. The landowner has measured the discharge 130 times from 
1990 to 2000. The landowner measurements are generally 12 times per year. The 
discharge range is 16 cubic feet per second (cfs) over the period (Table 1 and Figure 3). 
The maximum measured discharge of 19.8 cfs occurred in November 1960; the 
minimum discharge of 3.8 cfs occurred in January 1992. The mean and median 
discharges are 9.9 cfs and 9.4 cfs, respectively. 
 
Table 1. Summary of discharge of Bugg Spring (in cubic feet per second) 

Minimum Mean Median Maximum Count Period 

3.8 9.9 9.4 19.8 137 1943–2000 

 

 

Figure 3. Discharge at Bugg Spring, 1943–2000, in cubic feet per second 
(cfs). The red line is a LOESS smooth (f=0.1) of the discharges showing 
the central tendency over time. 
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Water Quality 
 
The spring’s water quality has been analyzed by USGS seven times from 1967 to 1999. 
The St. Johns River Water Management District analyzed the spring’s water quality 
three times in 1991. A summary of the statistical measures of the water quality is given 
in Table 2. 
 
Table 2. Water quality summary of discharge water at Bugg Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, oC 22.5 23.8 23.7 25.5 10 1967–99 
Specific conductivity, field, 
µmhos/cm at 25oC 290 293 293 296 3 1991 

Specific conductivity, lab, 
µmhos/cm at 25oC 255 271 269 292 6 1967–99 

pH 7.00 7.60 7.50 8.20 9 1967–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.46 0.54 0.55 0.61 4 1991–99 

Nitrate + nitrite, total as nitrogen, 
mg/L 0.58 0.58 0.58 0.58 1 1985 

Calcium, dissolved, mg/L 44 47 48 50 7 1967–97 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 2.2 2.9 2.8 3.4 7 1967–97 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 4 5 5 5 6 1967–97 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.40 0.58 0.50 0.80 5 1967–97 
Potassium, total, mg/L       
Chloride, total, mg/L 6 8 8 9 7 1967–97 
Sulfate, total, mg/L 1 4 3 7 7 1967–97 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 5 1967–97 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.07 0.09 0.09 0.13 5 1972–99 
Orthophosphate, total as P, mg/L 0.02 0.06 0.06 0.09 2 1972–85 
Total dissolved solids, mg/L 137 148 147 164 7 1967–97 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are not enough analyses for chloride, sulfate, and total nitrogen (NO2 and NO3) to 
test for trends.  
 
Age of Discharge Water 
 
No isotope analyses have been done. 
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Camp La No Che Spring 
 
Location 
 
SW¼NE¼SW¼ sec. 5, T. 18 S., R. 28 E. (lat. 28°57'02" N, long. 82°32'24" W). This spring 
is about 7 miles east of Altoona and 2 miles south of Paisley (Figure 4, Locations of 
Springs in the District). Drive 7.1 miles east on State Road 42 from the intersection with 
State Road 19 in Altoona; continue straight ahead onto a graded sand road heading east, 
then curving to the south (following Boy Scouts of America Camp La No Che signs) for 
1.3 miles; continue south onto an unimproved sand road 0.7 mile to the spring pool 100 
yards from the end of the road and about 200 feet (ft) from the north shore of Lake 
Norris (Figure 1). 
 

 

 

 

Figure 1. Camp La No Che Spring vent. The white material in the water is 
sulfur bacteria. 
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Description 
 
The spring forms a semicircular pool about 25 ft in diameter. It is in a semitropical 
forest setting at the base of a wooded, gently sloping hillside that rises northward. 
Discharge is from one submerged horizontal cavern opening about 4 ft from the east 
edge of the pool. The top of the opening was about 2 ft below the water surface when 
the site was visited March 29, 1972. The mouth of the opening is about 3 ft wide and 1 ft 
high. It narrows inward and eastward about 2 ft to a throat with a cross-sectional area 
of about 1 ft square through which practically all of the flow of the spring appears to 
emanate. 
 
Most of the pool was only 1 or 2 ft deep; the depth was greatest at the spring orifice, 
3.3 ft below water surface. A gentle roll, or boil, was evident at the pool surface above 
the orifice on the day visited; reportedly, the boil is at times vigorous. Algal growth was 
on the pool bottom, and a whitish-green deposit was common on the surfaces of bottom 
vegetation near the spring orifice. The water had a hydrogen sulfide odor. Water from 
the pool flows in a run about 25 ft wide and 1 ft deep to Lake Norris, 200 ft south. The 
only evident modifications of the site included the remnants of a log and wood 
retaining wall 1 or 2 ft high along the north edge of the pool. Three or four low-cut, 
rotting tree stumps remain in the pool, near the spring orifice (Rosenau et al. 1977). 
 
Utilization 
 
None. 
 
Discharge 
 
The spring discharge has been measured three times by the U.S. Geological Survey 
(USGS) (Table 1). Discharge was measured twice on the same day in January 1997, and 
the measurements have been averaged for that day. 
 
Table 1. Summary of discharge of Camp La No Che Spring, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

0.50 0.75 0.66 1.10 3 1954–97 
 
Water Quality 
 
USGS analyzed the spring’s water quality two times, in 1972 and 1997. The St. Johns 
River Water Management District analyzed the spring’s water quality once, in 2000. A 
summary of the statistical measures of the water quality is given in Table 2. 
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Table 2. Water quality summary of discharge water at Camp La No Che Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.3 23.6 23.5 24.0 3 1972–2000 
Specific conductivity, field, 
µmhos/cm at 25°C 395 395 395 395 1 2000 

Specific conductivity, lab, 
µmhos/cm at 25°C 380 395 395 409 2 1972–97 

pH 7.68 7.86 7.91 8.00 3 1972–2000 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L       

Calcium, dissolved, mg/L 48 54 55 58 3 1972–2000 
Calcium, total, mg/L 53 53 53 53 1 2000 
Magnesium, dissolved, mg/L 14.0 14.3 14.0 14.8 3 1972–2000 
Magnesium, total, mg/L 14.7 14.7 14.7 14.7 1 2000 
Sodium, dissolved, mg/L 7 7 7 7 3 1972–2000 
Sodium, total, mg/L 7 7 7 7 1 2000 
Potassium, dissolved, mg/L 0.80 0.85 0.85 0.90 2 1972–97 
Potassium, total, mg/L       
Chloride, total, mg/L 10 10 10 10 3 1972–2000 
Sulfate, total, mg/L 71 75 74 79 3 1972–2000 
Fluoride, dissolved, mg/L 0.20 0.25 0.25 0.30 2 1972–97 
Fluoride, total, mg/L 0.16 0.16 0.16 0.16 1 2000 
Phosphorus, total, mg/L       
Orthophosphate, total as P, 
mg/L 0.06 0.06 0.06 0.06 1 2000 

Total dissolved solids, mg/L 246 260 258 277 3 1972–2000 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are not enough analyses for chloride, sulfate, and total nitrogen (NO2 and NO3) to 
test for trends. 
 
Age of Discharge Water 
 
No isotope analyses have been done. 
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Holiday Springs 
 
Location 
 
SE¼SW¼SW¼ sec. 16, T. 20 S., R. 25 E. (lat. 28°43'54" N, long. 81°49'05" W). Holiday 
Springs is at Yalaha, near the south shore of Lake Harris (Figure 4, Locations of Springs 
in the District). Drive west on State Road 48 from the railroad crossing on the west side 
of Yalaha for 0.2 mile, turn north onto a sand road at a fern nursery, and go 0.1 mile. 
The spring is 100 feet (ft) east of the road in a shallow ravine (Figure 1). 

 
 

 

 

Figure 1. Holiday Springs at Yalaha vent. The spring vent is at the right side 
of the picture. 
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Description 
 
Holiday Springs, formerly referred to as “Spring (no name) at Echo Glen at Yalaha,” is a 
small circular pool about 5 ft in diameter and 3 ft deep at the upstream end of a shallow, 
narrow, wooded ravine. The water in the pool emanates from a nearly horizontal 
tubular passage with a submerged opening 3 ft wide and 2 ft high. The passage slopes 
gently downward in blue-green clay to the southeast. Flow from the pool is northward 
down a gently meandering run 0.25 mile to Lake Harris. The run is 6–8 ft wide in most 
places. Spring sand boils are common at various locations in the sandy bottom of the 
run all the way to Lake Harris. Depth of the run varies from a few inches to a foot or 
two. A few hundred feet down the run from the head of the spring, flow can be 
diverted through a concrete swimming pool on the west side of the run (Rosenau et al. 
1977). 
 
Utilization 
 
The owner uses the spring water to fill a private swimming pool (located a few hundred 
feet downstream), for domestic use, and to spray a fern nursery during periods when 
damage could result from frost. 
 
Discharge 
 
The spring discharge has been measured twice by the U.S. Geological Survey (USGS) 
and eight times by the St. Johns River Water Management District (SJRWMD) over the 
period 1991–99. The difference between minimum and maximum discharges is 2.8 cubic 
feet per second (cfs) over the period (Table 1). The maximum measured discharge of 
4.91 cfs occurred in May 1998; the minimum discharge of 2.12 cfs occurred in September 
1991 (Figure 2). The mean and median discharges are 3.42 cfs and 3.58 cfs, respectively. 
 
Table 1. Summary of discharge of Holiday Springs, in cubic feet per second 
 

Minimum Mean Median Maximum Count Period 

2.12 3.42 3.58 4.91 10 1991–99 
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Water Quality 
 
Water quality has been analyzed sporadically from 1967 to 1999—twice by USGS, in 
1967 and 1972, and 11 times by SJRWMD, from 1991 to 1999. A summary of the 
statistical measures of the water quality is given in Table 2. 
 

 

Figure 2. Discharge at Holiday Springs, 1967–99, in cubic feet per second (cfs)
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Table 2. Water quality summary of discharge water at Holiday Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.7 24.0 23.9 25.3 12 1967–99 
Specific conductivity, field, 
µmhos/cm at 25°C 270 283 283 294 10 1991–99 

Specific conductivity, lab, 
µmhos/cm at 25°C 225 244 244 263 2 1967–72 

pH 7.18 7.48 7.37 8.10 10 1967–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 3.26 3.48 3.50 3.64 4 1991–92 

Nitrate + nitrite, total as 
nitrogen, mg/L 3.09 4.39 4.01 7.18 6 1996–99 

Calcium, dissolved, mg/L 33 39 40 41 6 1967–92 
Calcium, total, mg/L 38 40 40 43 5 1996–99 

Magnesium, dissolved, mg/L 5.3 6.0 6.3 6.5 6 1967–92 
Magnesium, total, mg/L 6.0 6.4 6.3 7.1 6 1996–99 

Sodium, dissolved, mg/L 4 5 5 5 6 1967–92 
Sodium, total, mg/L 6 6 6 6 6 1996–99 
Potassium, dissolved, mg/L 0.40 0.50 0.50 0.60 2 1967–72 

Potassium, total, mg/L       
Chloride, total, mg/L 7 10 11 14 12 1967–99 

Sulfate, total, mg/L 0 7 8 12 12 1967–99 
Fluoride, dissolved, mg/L 0.10 0.25 0.25 0.40 2 1967–72 
Fluoride, total, mg/L 0.09 0.10 0.10 0.11 6 1996–99 

Phosphorus, total, mg/L 0.02 0.03 0.04 0.04 3 1991–92 
Orthophosphate, total as P, 
mg/L 0.03 0.04 0.04 0.06 6 1996–99 

Total dissolved solids, mg/L 129 165 170 183 11 1967–99 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are no statistically significant trends for chloride and sulfate. While there appears 
to be a statistically significant trend for combined total and dissolved total nitrogen 
(NO2 and NO3) at the 90% confidence limit, there are 19 years of missing data. Over the 
period 1991–99, the Sen’s Slope Estimator detected no statistically significant trend for 
total nitrogen. Figures 3, 4, and 5 show the trend slope and the statistical significance. 
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Figure 3. Sen’s Slope estimation for chloride at Holiday Springs for the 
period 1991–99. There is no statistically significant trend. 

 
 
Figure 4. Sen’s Slope estimation for total and dissolved nitrogen (nitrate + 
nitrite) at Holiday Springs for the period 1991–99. There is no statistically 
significant trend. 
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Age of Discharge Water 
 
No isotope analyses have been done. 
 
 

 
 
Figure 5. Sen’s Slope estimation for sulfate at Holiday Springs for the period 
1972–99. While there appears to be a statistically significant trend at the 90% 
confidence limit, there are 19 years of missing data. 
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Messant Spring 
 
Location 
 
Land grant sec. 37, T. 19 S., R. 28 E. (lat. 28°51'21" N, long. 81°29'56" W). Messant Spring 
is about 5 miles northeast of Sorrento (Figure 4, Locations of Springs in the District). 
Drive 0.5 mile east on State Road (SR) 46 from the junction with SR 437 in Sorrento, turn 
left (north) onto SR 437 and continue 3.1 miles. Turn right (east) onto SR 44 and go 
1.5 miles, turn right (south) and go 0.3 mile, turn left (east) onto a sand road (north of 
Seminole Cemetery) and drive 2.1 miles east-northeast, turn left (northwest) onto a sand 
trail and go 0.2 mile to the spring (Figure 1) (Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to go to the spring. 

 
 

 

Figure 1. Messant Spring. Picture taken in 1995. 
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Description 
 
Messant Spring has also been known as Messinger Spring. The spring forms a circular 
pool about 45 feet (ft) in diameter in open hardwood, palm, and pine woods at the edge 
of low sand hills to the west. Vegetation is thinned and forest debris is cleaned from 
around the pool and spring run to improve access, yet a natural, undeveloped 
appearance is retained. Spring discharge issues from a single inverted conical vent 
about 15 ft in diameter at its top, tapering to about 4 ft at its bottom. A rock ledge 
extends out at a depth of 20–25 ft on the north side of the hole. A horizontal cavern 
opens under the ledge. Flow is from this cavern opening, which is 3 or 4 ft in diameter. 
A gentle boil is at the pool surface over the vent, and flow from the cavern opening is 
observed from the disturbance and suspension of particles from the pool bottom 
around the cavern opening. The sides of the pool are steep, sloping rapidly to the 
cavern opening in the central part of the pool. Flow from the pool is east down a run 
about 20 ft wide and 5–6 ft deep. The run meanders eastward for about 300 ft and then 
turns southeast to ultimately discharge to Black Water Creek (Rosenau et al. 1977). 
 
Utilization 
 
The spring is on private land and not open to the public. It is unused except for 
watering livestock.  
 
Discharge 
 
The spring discharge has been measured by the U.S. Geological Survey (USGS) and the 
St. Johns River Water Management District (SJRWMD) over the period 1946–95. 
Discharge measurements prior to 1980 are sporadic. Beginning in 1995, the landowner 
refused to grant either USGS or SJRWMD permission to enter the property. The 
difference between minimum and maximum discharges is 14.2 cubic feet per second 
(cfs) over the period (Table 1). The maximum discharge of 25.0 cfs occurred in 
November 1960; the minimum discharge of 10.8 cfs occurred in September 1993 
(Figure 2). The mean and median discharges are 14.7 cfs and 14.0 cfs, respectively. 
 
Table 1. Summary of discharge of Messant Spring, in cubic feet per second 
 

Minimum Mean Median Maximum Count Period 

10.8 14.7 14.0 25.0 30 1946–95 
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Water Quality 
 
Water quality has been analyzed sporadically from 1960 to 1995. USGS has analyzed 
water quality 15 times, from 1960 to 1995. SJRWMD has analyzed water quality seven 
times, from 1993 to 1995. A summary of the statistical measures of the water quality is 
given in Table 2. 
 
 
 

 
Figure 2. Discharge at Messant Spring, 1946–95, in cubic feet per second (cfs) 
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Table 2. Water quality summary of discharge water at Messant Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.0 24.9 25.0 25.7 21 1960–95 
Specific conductivity, field, 
µmhos/cm at 25°C 672 689 692 703 5 1993–95 

Specific conductivity, lab, 
µmhos/cm at 25°C 610 673 675 730 18 1960–95 

pH 7.07 7.57 7.53 8.00 15 1960–95 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L 0.01 0.01 0.01 0.01 1 1985 

Calcium, dissolved, mg/L 94 100 100 106 12 1960–95 
Calcium, total, mg/L 87 97 100 103 5 1993–95 
Magnesium, dissolved, mg/L 19.0 21.0 21.2 22.2 12 1960–95 
Magnesium, total, mg/L 18.3 20.7 20.4 23.1 5 1993–95 
Sodium, dissolved, mg/L 7 7 7 9 12 1960–95 
Sodium, total, mg/L 6 7 7 7 5 1993–95 
Potassium, dissolved, mg/L 1.00 1.13 1.00 1.60 10 1960–95 
Potassium, total, mg/L 1.00 1.30 1.40 1.50 5 1993–95 
Chloride, total, mg/L 10 12 10 24 12 1960–95 
Sulfate, total, mg/L 196 228 231 241 12 1960–95 
Fluoride, dissolved, mg/L 0.20 0.28 0.30 0.30 8 1960–95 
Fluoride, total, mg/L 0.24 0.25 0.25 0.28 5 1994–95 
Phosphorus, total, mg/L 0.04 0.04 0.04 0.04 1 1985 
Orthophosphate, total as P, 
mg/L 0.03 0.03 0.03 0.03 5 1985–95 

Total dissolved solids, mg/L 424 479 480 503 10 1972–95 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
There are no statistically significant trends for chloride and sulfate. There are not 
enough data to analyze for trends of total and dissolved total nitrogen (NO2 and NO3). 
Figures 3 and 4 show the trend slope and the statistical significance. 
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Figure 4. Sen’s Slope estimation for sulfate at Messant Spring for the 
period 1960–95 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 3. Sen’s Slope estimation for chloride at Messant Spring for the period 
1960–95. There is no statistically significant trend. 



 

12/11/02  Lake County 

Age of Discharge Water 
 
The age of water discharging from Messant Spring was determined by measuring the 
concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 1999). 
A tritium concentration of 0.2 tritium units was measured, which suggests that the 
water is between 40 and 70 years old. The carbon-14 concentration of 22.60 percent 
modern carbon can result from the reaction of rainfall with calcite, dolomite, and soil 
organic matter. 
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Sandys Springs 
 
Location 
 
SW¼ sec. 16, T. 20 S., R. 25 E. (lat. 28°44'42" N, long. 81°48'36" W). This spring is about 5 
miles east of Okahumpka on Lakeshore Drive (Figure 4, Locations of Springs in the 
District). Drive east from Okahumpka on State Road (SR) 48 for 0.5 mile. Turn left 
(north) onto SR 437 and go 3.1 miles, turn right (east) onto SR 44 and go l mile, turn 
right (south) onto SR 46A for 0.75 mile, then turn left (north) onto Lakeshore Drive. 
Lakeshore Drive makes a 90 degree bend to the east for following the Lake Harris 
shoreline. The spring is approximately 0.25 mile after the bend in the wetlands formed 
by the sping run. 
 
Note: The spring is located on private land and permission must be obtained from the 
landowner to visit the spring.  

 

Figure 1. The pool of Sandys Springs; no discernable boil visible 
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Description 
 
Sandys Springs is in a residential area on the southern shore of Lake Harris, in a 
semitropical setting of live oaks, palms, ferns, and cypress trees. The spring was 
reported to be a well in 1997 by the Lake County Water Authority. At that time, a 55-
gallon drum with an 8-inch pipe in the bottom of the drum was set into the sand bottom 
and water flowed out of the drum. When re-visited in May 2002, the drum and pipe 
had been removed. No boil on the water surface or sand boils on the bottom were 
observed. 
 

 
Utilization 
 
The spring is unused, on private land not open to the public. 
 
Discharge 
 
No discharge measurements have been made. 
 
Water Quality 
 
Two water quality samples have been taken, in December 1987 and April 1998. 

 

Figure 2. View looking down the spring run 
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Table 1. Water quality summary of discharge water at Sandys Spring 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C       
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C       

pH       
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as 
nitrogen, mg/L       

Calcium, dissolved, mg/L       
Calcium, total, mg/L       
Magnesium, dissolved, mg/L       
Magnesium, total, mg/L       
Sodium, dissolved, mg/L       
Sodium, total, mg/L       
Potassium, dissolved, mg/L       
Potassium, total, mg/L       
Chloride, total, mg/L 10.5 10.6 10.6 10.8 2 1997–98 
Sulfate, total, mg/L 3.8 4.8 4.8 5.8 2 1997–98 
Fluoride, dissolved, mg/L       
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, 
mg/L       

Total dissolved solids, mg/L       
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 
Water Quality Trends 
 
Not enough samples have been taken to analyze for trends. 
 
Age of Discharge Water 
 
No isotope analyses have been made. 
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Seminole Springs 
 
Location 
 
SW¼ sec. 9, T. 19 S., R. 28 E. (lat. 28°50'44" N, long. 81°31'22" W). This group of springs 
is about 4 miles northeast of Sorrento and consists of four separate spring pools (Figure 
4, Locations of Springs in the District). To reach the confluence of the two major spring 
runs, drive east from Sorrento on State Road (SR) 46 for 0.5 mile. Turn left (north) onto 
SR 437 and go 3.1 miles, turn right (east) onto SR 44 and go 1 mile, then turn right 
(south) onto SR 46A for 0.75 mile. Turn left (east) onto a sand road through a gate 
marked Seminole Woods and drive 0.5 mile to the northeast to the spring run (Figure 1) 
(Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to visit the spring. 
 

Figure 1. Spring 4 at Seminole Springs 
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Description 
 
Seminole Springs is in a semitropical setting and consists of a group of four principal 
springs distributed down two steep-sided ravines that average about 30 feet (ft) in 
depth. The two ravines converge, one from the southwest and the other from the 
northwest, to form a single east-trending ravine. For convenience of description, the 
separate springs are numbered 1 through 4. Springs 1, 2, and 3 are in the southwest 
ravine. These are numbered from southwest to northeast in downstream order and are, 
respectively, 0.4, 0.3, and 0.25 mile upstream from the junction of the two branching 
ravines. Spring 4 is at the upstream end of the northwest ravine, 0.25 mile from the 
juncture of the ravines. Flow from the springs is northeast or southeast down their 
respective ravines to a final convergence into a single east-flowing stream that forms a 
headwater to Seminole Creek. The combined flow of the springs can be measured in a 
section of the stream about 125 ft below the juncture of the two ravines.  
 
Spring 1 issues from a hole in sand about 3 ft in diameter near the head of the southwest 
ravine. Most of the flow is from this boil. A few small sand boils are present in the 
shallower sand bottom of the run near the point of principal spring discharge. Flow 
from the spring is northeast down the ravine in a shallow, sand-bottom run a few feet 
wide and 2 or 3 inches deep. 
 
Spring 2 issues from a tubular opening in limestone 3 ft in diameter at the head of a 
short reentrant in the steep east side of the ravine about 0.1 mile downstream from 
Spring 1. The spring orifice slopes downward to the north at the north end of a north-
oriented oval pool. The top of the tubular opening was barely below the pool surface 
and near the top of limestone bedrock, overlain by about 30 ft of clayey sand that 
formed a steep slope on the north, east, and south sides of the spring pool. Flow from 
the pool is westward down a short, shallow, sand-bottomed run to join the 
northeastward flow from Spring 1. 
 
Spring 3 is only 60 ft north of Spring 2 and in another short re-entrant in the east side of 
the ravine. A clayey sand ridge about 30 ft high separates the two spring pools. Spring 3 
forms a semicircular pool about 15 ft in diameter bounded on the southwest, south, and 
east by steep clayey sand slopes. Most of the spring discharge appeared to come from 
two nearly horizontal tubular openings 4 ft apart and each about 1 ft in diameter in 
limestone at the south edge of the pool. From the pool, water flows northwestward 
down a short run, then joins the combined northeastward flow of Springs 1 and 2. 
 
Spring 4 is at the head of the north ravine and, like Springs 1 and 2, issues from tubular 
openings in limestone at or near the top of the limestone bedrock. The limestone at this 
site is also overlain by 25 or 30 ft of clayey sand that forms the steep sides of the ravine. 
The spring is a roughly circular pool about 15 ft in diameter with a sand bottom. The 
deepest part of the pool is in its west-central part. Flow from the pool is southeast down 
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a shallow sandy run to join the combined flow of Springs 1, 2, and 3 at the confluence of 
the two ravines (Rosenau et al. 1977). 
 
Note: The spring is located on private land, and permission must be obtained from the 
landowner to visit the spring. 
 
Utilization 
 
The spring is on private land and not open to the public. It is unused except for 
watering livestock.  
 
Discharge 
 
The U.S. Geological Survey (USGS) and the St. Johns River Water Management District 
(SJRWMD) have measured the spring discharge over the period 1931–95. Discharge 
measurements prior to 1981 are sporadic. Beginning in 1995, the landowner refused to 
grant either USGS or SJRWMD permission to enter the property. The difference 
between minimum and maximum discharges is 35.3 cubic feet per second (cfs) over the 
period (Table 1). The maximum discharge of 45.3 cfs occurred in October 1991; the 
minimum discharge of 10.0 cfs occurred in March 1932 (Figure 2). The mean and 
median discharges are 35.3 cfs and 35.7 cfs, respectively. 
 
 
Table 1. Summary of discharge of Seminole Springs, in cubic feet per second 

Minimum Mean Median Maximum Count Period 

10.0 35.3 35.7 45.3 42 1931–95 
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Water Quality 
 
Water quality has been analyzed sporadically from 1960 to 1995. USGS has analyzed 
water quality 15 times, from 1960 to 1995. SJRWMD has analyzed water quality of 
Spring 4 seven times, from 1993 to 1995. A summary of the statistical measures of the 
water quality is given in Table 2. 
 
 
 

 

Figure 2. Discharge at Seminole Springs, 1931–95, in cubic feet per second (cfs)
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Table 2. Water quality summary of discharge water at Seminole Springs 

Variable Minimum Mean Median Maximum Count Period 

Water temperature, °C 23.4 24.5 24.5 26.6 23 1972–95 
Specific conductivity, field, 
µmhos/cm at 25°C 425 451 454 473 7 1992–95 

Specific conductivity, lab, 
µmhos/cm at 25°C 298 397 415 473 19 1972–95 

pH 6.99 7.72 7.72 8.30 16 1972–95 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 1.41 1.41 1.41 1.41 1 1995 

Nitrate + nitrite, total as 
nitrogen, mg/L 1.17 1.37 1.39 1.57 8 1992–95 

Calcium, dissolved, mg/L 36 55 58 63 13 1972–95 
Calcium, total, mg/L 49 55 56 58 8 1992–95 
Magnesium, dissolved, mg/L 11.0 13.1 13.6 14.9 13 1972–95 
Magnesium, total, mg/L 11.5 13.1 13.6 14.4 7 1992–95 
Sodium, dissolved, mg/L 5 5 5 6 13 1972–95 
Sodium, total, mg/L 4 5 5 5 8 1992–95 
Potassium, dissolved, mg/L 0.60 1.03 0.95 1.60 8 1972–95 
Potassium, total, mg/L 1.00 1.23 1.20 1.50 4 1993–95 
Chloride, total, mg/L 6 9 8 19 13 1972–95 
Sulfate, total, mg/L 54 105 116 128 13 1972–95 
Fluoride, dissolved, mg/L 0.17 0.20 0.20 0.27 9 1972–95 
Fluoride, total, mg/L 0.16 0.18 0.18 0.21 5 1994–95 
Phosphorus, total, mg/L 0.08 0.08 0.08 0.08 1 1995 
Orthophosphate, total as P, 
mg/L 0.05 0.05 0.05 0.06 4 1994–95 

Total dissolved solids, mg/L 192 257 275 294 11 1972–95 
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Water Quality Trends 
 
While there is a statistically significant trend for chloride over the period 1972–95, there 
are only two data points prior to 1992 (Figure 3). There is no statistically significant 
trend for chloride over the period 1992–95. There are only eight data points for total and 
dissolved total nitrogen (NO2 and NO3)—not enough data to analyze for trend 
(Figure 4). There is no statistically significant trend for sulfate for the period 1972–95 
(Figure 5). There is a statistically significant negative (downward) sulfate trend at the 
80% confidence limit for the period 1992–95. 
 
 
 



 

12/11/02  Lake County 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Sen’s Slope estimation for chloride at Seminole Springs for the period 
1972–95. There is a statistically significant trend for this period. 

 
Figure 4. Sen’s Slope estimation for total nitrogen (nitrate plus nitrite) at 
Seminole Springs for the period 1992–95. There is no statistically significant 
trend for this period. Note: There are only eight data points. 
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Age of Discharge Water 
 
The age of water discharging from Seminole Springs was determined by measuring the 
concentration of tritium and carbon-14 in the spring discharge in July 1995 (Toth 1999). 
A tritium concentration of 2.5 tritium units was measured, which suggests that the 
water is less than 42 years old. The carbon-14 concentration of 26.33 percent modern 
carbon can result from the reaction of rainfall with calcite, dolomite, and soil organic 
matter. 
 

 
Figure 5. Sen’s Slope estimation for sulfate at Seminole Springs for the period 
1972–95. There is no statistically significant trend for this period. There is a 
statistically significant negative (downward) trend for the period 1992–95 at the 
80% confidence limit. 
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Silver Glen Springs 
 
Location 
 
SE¼NE¼SE¼ sec. 25, T. 14 S., R. 26 E. (lat. 29°14'43" N, long. 81°38'37" W). Silver Glen 
Springs is 9 miles northwest of Astor (Figure 4, Locations of Springs in the District). 
Drive west on State Road 40 for 8.1 miles from the bridge over the St. Johns River at 
Astor, turn north onto State Road 19 and go 6 miles; turn east onto a paved road and 

continue 0.3 mile to the spring pool.  
 
 

 

Figure 1. Silver Glen Springs overlook 
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Description 
 
A semicircular pool, 200 feet in diameter, is bounded by semitropical forest at the base 
of the sand hills of the Ocala National Forest to the west. Water from the springs flows 
eastward to Lake George down a run 200 or more feet wide. Most of the flow of the 
springs emerges from two or three solution channels or cavern openings in rock in the 
bottom of the pool, although discharge from a vertical cavity called “Natural Well” 
adjacent to the southwest edge of the main pool is also an important contribution to the 
flow of the springs. The force of the flow from the openings causes a strong boil at the 
water surface in the north-central part of the pool. Other flow is from numerous sand 
boils in the bottom of the spring run several hundred feet downstream from the head of 
the springs. 
 
The “Natural Well” is a vertical hole about 12 feet in diameter that is reportedly about 
39 feet deep. Large snail shell mounds are common around the springs. These mounds 
are believed to have been built or accumulated by Indians that once lived in the area. 
Numerous Indian remains and artifacts have been found associated with the mounds 
near the springs.  
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Figure 2. Diver and fish at Silver Glen Springs. Picture taken in 
1992. 
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Utilization 
 
The spring is part of the USDA Forest Service’s Silver Glen Springs Recreation Area. 
The recreation area is used for swimming, snorkeling, picnicking, fishing, and boating. 

 
 
 
 
Discharge 
 
Table 1. Summary of discharge of Silver Glen Springs (in cubic feet per second) 

Minimum Mean Median Maximum Count Period 

5.60 104.36 99.00 245.00 126 1931–2000 
 

 

Figure 3. Recreational use of Silver Glen Springs run on July 4, 2002 
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Figure 4. Discharge at Silver Glen Springs, 1931–2000, in cubic feet per 
second (cfs) 
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Water Quality 
 
A summary of the statistical measures of the water quality is given in Table 2. 
 

Table 2. Water quality summary of discharge water at Silver Glen Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, oC 20.5 23.2 23.1 26.0 58 1972–2000
Specific conductivity, field, 
µmhos/cm at 25oC 1,652 1,978 1,984 2,184 24 1984–2000

Specific conductivity, lab, 
µmhos/cm at 25oC 1,910 2,037 2,000 2,400 40 1972–99 

pH 6.20 7.64 7.66 8.51 47 1972–2000
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.05 0.05 0.05 0.05 1 1996 

Nitrate + nitrite, total as nitrogen, 
mg/L 0.02 0.04 0.04 0.06 30 1984–2000

Calcium, dissolved, mg/L 55 71 72 83 19 1972–97 
Calcium, total, mg/L 68 72 72 78 25 1992–2000
Magnesium, dissolved, mg/L 23.0 35.9 36.5 52.0 19 1972–97 
Magnesium, total, mg/L 30.3 34.9 35.2 38.0 25 1992–2000
Sodium, dissolved, mg/L 230 273 270 412 19 1972–97 
Sodium, total, mg/L 227 255 253 287 25 1992–2000
Potassium, dissolved, mg/L 8.20 10.12 9.30 21.60 18 1972–97 
Potassium, total, mg/L 8.10 8.93 8.70 12.30 25 1992–2000
Chloride, total, mg/L 394 475 471 707 36 1972–2000
Sulfate, total, mg/L 160 185 184 214 35 1972–2000
Fluoride, dissolved, mg/L 0.03 0.16 0.12 0.50 13 1972–97 
Fluoride, total, mg/L 0.09 0.12 0.12 0.14 23 1994–2000
Phosphorus, total, mg/L 0.02 0.02 0.02 0.03 3 1972–96 
Orthophosphate, total as P, mg/L 0.02 0.03 0.03 0.04 24 1972–2000
Total dissolved solids, mg/L 1,000 1,102 1,110 1,220 31 1981–2000
 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Water Quality Trends 
 
There are no significant trends in chloride, sulfate, or total nitrogen (NO3+NO2). While 
the chloride trend for the period 1972–2000 is significant at the 80% confidence limit, 
there is no significant trend for the period 1990–2000. While the total nitrogen trend for 
the period 1984–2000 is significant at the 80% confidence limit, the slope is 0; there is no 
significant trend for the period 1991–2000. 
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Figure 5. Sen’s Slope estimation for chloride at Silver Glen Springs for the period 
of record. There is no statistically significant trend. 

 
 
Figure 6. Sen’s Slope estimation for total nitrogen (nitrate + nitrite) at Silver 
Glen Springs for the period1984–2000. There is no significant trend as the 
slope is very close to 0. 
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Age of Discharge Water 
 
The age of water discharging from Silver Glen Springs was determined by measuring 
the concentration of tritium and carbon-14 in the spring discharge in April 1996 (Toth 
1999). Silver Glen Springs has a tritium concentration of 2.4 tritium units, which 
suggests that the water is less than 43 years old. Silver Glen Springs has a carbon-14 
concentration of 20.30 percent modern carbon, which results from the reaction of 
rainfall with calcite, dolomite, and soil organic matter and its mixing with Lower 
Floridan aquifer water. The resulting adjusted carbon-14 age is recent (Toth and Katz, in 
preparation). 

 

Figure 7. Sen’s Slope estimation for sulfate at Silver Glen Springs for the 
period of record. There is no statistically significant trend. 
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Other Springs  
 
Location 
 
These springs have been visited only a few times, if at all. Their locations and a 
summary of any known discharge and water quality analyses are presented in the 
following tables. 
 
Table 1. Other known springs in Lake County 

Spring Topographical 
Quadrat Latitude Longitude Ownership 

Bear Spring* Astatula 283903 814301 Private 
Blackwater Springs Pine Lakes 285318 812952 State 
Blueberry Spring Sorrento 285102 812639 State 
Double Run Spring Astatula 294047 814432 Private 
Droty Springs Sorrento 284940 813038 Private 
Moccasin Springs Sanford SW 285105 812638 State 
Mooring Cove Springs Howey in the Hills 284452 814954 Private 
Mosquito Springs run Lake Woodruff 290220 812604 Federal/state 
Shark’s Tooth Spring Sanford SW 285224 812624 State 
Sun Eden Spring Howey in the Hills 284437 814917 Private 
Wolf’s Head Spring* Astatula 283844 814223 State (?) 

 
*Not visited; therefore, not included in Table 2 summary 
 
Table 2. Summary of discharge of other springs in Lake County, in cubic feet per second 

Spring Minimum Mean Median Maximum Count 
Blackwater Springs near Cassia 1.40 1.40 1.40 1.40 1 
Blueberry Spring, Seminole State Forest 0.07 0.07 0.07 0.07 1 
Double Run Spring 1.38 3.38 3.09 6.98 6 
Droty Springs near Sorrento 0.65 0.65 0.65 0.65 1 
Island Spring, Wekiva River (submerged) 6.13 6.40 6.44 6.60 4 
Moccasin Springs, Seminole State Forest 0.29 0.29 0.29 0.29 1 
Mooring Cove Springs near Yalaha 0.36 0.36 0.36 0.36 1 
Mosquito Springs run 0.16 1.32 1.80 2.01 3 
Shark’s Tooth Spring, Sem. State Forest 0.13 0.13 0.13 0.13 1 
Sun Eden Spring near Yalaha 0.15 0.15 0.15 0.15 1 
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Table 3. Water quality summary of discharge water at Blackwater Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 24.0 24.0 24.0 24.0 1 1981 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 520 520 520 520 1 1981 

pH       
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.92 0.92 0.92 0.92 1 1981 

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 86 86 86 86 1 1981 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 17.0 17.0 17.0 17.0 1 1981 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 6 6 6 6 1 1981 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.90 0.90 0.90 0.90 1 1981 
Potassium, total, mg/L       
Chloride, total, mg/L 9 9 9 9 1 1981 
Sulfate, total, mg/L 170 170 170 170 1 1981 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1981 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 421 421 421 421 1 1981 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 4. Water quality summary of discharge water at Blueberry Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 23.7 23.7 23.7 23.7 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 1,898 1,898 1,898 1,898 1 1997 

pH 7.53 7.53 7.53 7.53 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L       
Calcium, total, mg/L       
Magnesium, dissolved, mg/L       
Magnesium, total, mg/L       
Sodium, dissolved, mg/L       
Sodium, total, mg/L       
Potassium, dissolved, mg/L       
Potassium, total, mg/L       
Chloride, total, mg/L       
Sulfate, total, mg/L       
Fluoride, dissolved, mg/L       
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L       

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 5. Water quality summary of discharge water at Droty Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 23.9 24.0 24.0 24.1 2 1997–99
Specific conductivity, field, 
µmhos/cm at 25°C       
Specific conductivity, lab, 
µmhos/cm at 25°C 305 307 307 309 2 1997–99
pH 7.52 7.58 7.58 7.64 2 1997–99
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.02 0.02 0.02 0.02 1 1999 
Nitrate + nitrite, total as nitrogen, 
mg/L       
Calcium, dissolved, mg/L 41 41 41 41 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 11.0 11.0 11.0 11.0 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 5 5 5 5 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.80 0.80 0.80 0.80 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 7 7 7 7 1 1997 
Sulfate, total, mg/L 32 32 32 32 1 1997 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.11 0.11 0.11 0.11 1 1999 
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 176 176 176 176 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 6. Water quality summary of discharge water at Mooring Cove Springs 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 24.5 24.5 24.5 24.5 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 349 349 349 349 1 1997 

pH 7.37 7.37 7.37 7.37 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 48 48 48 48 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 6.9 6.9 6.9 6.9 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 10 10 10 10 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 1.20 1.20 1.20 1.20 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 15 15 15 15 1 1997 
Sulfate, total, mg/L 11 11 11 11 1 1997 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 196 196 196 196 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 



 

12/11/02  Lake County 

Table 7. Water quality summary of discharge water at Mosquito Springs run 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 22.0 22.0 22.0 22.0 1 1997 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 276 276 276 276 1 1997 

pH 7.40 7.40 7.40 7.40 1 1997 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L       

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 47 47 47 47 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 4.3 4.3 4.3 4.3 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 5 5 5 5 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 0.60 0.60 0.60 0.60 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 8 8 8 8 1 1997 
Sulfate, total, mg/L 1 1 1 1 1 1997 
Fluoride, dissolved, mg/L 0.10 0.10 0.10 0.10 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L       
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 150 150 150 150 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
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Table 8. Water quality summary of discharge water at Shark’s Tooth Spring 

Variable Minimum Mean Median Maximum Count Period 
Water temperature, °C 22.4 22.7 22.7 22.9 2 1997–99 
Specific conductivity, field, 
µmhos/cm at 25°C       

Specific conductivity, lab, 
µmhos/cm at 25°C 770 794 794 817 2 1997–99 

pH 7.11 7.21 7.21 7.30 2 1997–99 
Nitrate + nitrite, dissolved, as 
nitrogen, mg/L 0.04 0.04 0.04 0.04 1 1997–99 

Nitrate + nitrite, total as nitrogen, 
mg/L       

Calcium, dissolved, mg/L 64 64 64 64 1 1997 
Calcium, total, mg/L       
Magnesium, dissolved, mg/L 18.0 18.0 18.0 18.0 1 1997 
Magnesium, total, mg/L       
Sodium, dissolved, mg/L 62 62 62 62 1 1997 
Sodium, total, mg/L       
Potassium, dissolved, mg/L 2.10 2.10 2.10 2.10 1 1997 
Potassium, total, mg/L       
Chloride, total, mg/L 110 110 110 110 1 1997 
Sulfate, total, mg/L 100 100 100 100 1 1997 
Fluoride, dissolved, mg/L 0.20 0.20 0.20 0.20 1 1997 
Fluoride, total, mg/L       
Phosphorus, total, mg/L 0.05 0.05 0.05 0.05 1 1999 
Orthophosphate, total as P, mg/L       
Total dissolved solids, mg/L 430 430 430 430 1 1997 

 

Note: µmhos/cm  = micromhos per centimeter 
 mg/L  = milligrams per liter 
 
Blank cells indicate no analysis. 
 




