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Silver Springs and the Silver River are located east of Ocala in Marion 

County and near the center of the Florida peninsula (Figure 1). Silver 

Springs includes at least 25 named artesian springs that comprise a first 

magnitude spring group, and forms the headwaters of the Silver River. 

The Silver River terminates at its confluence with the Ocklawaha River 

approximately 5.5 miles downstream from the principal springs (Figure 

2). The Silver Springs System includes the spring group and the river 

(spring run) as well as more than 1,360 square miles in the estimated 

maximum extent springshed. In 2013 the former Silver Springs attraction 

property was reunited with the 4,418-acre Silver River State Park to be-

come the 4,660-acre Silver Springs State Park (SSSP). The SSSP is man-

aged by the Florida Park Service, a division within the Florida Department 

of Environmental Protection (FDEP). 

 

Not more than thirty years ago Silver Springs had the distinction of being 

the largest spring in Florida (with a long-term average daily flow greater 

than 530 million gallons of pure groundwater), the first spring subjected 

to scientific investigation (in 1859 by Dr. John Le Conte from the Universi-

ty of South Carolina) and perhaps the oldest natural tourist destination in 

Florida (as described by author Sidney Lanier in 1875).  

 

In spite of those unparalleled qualifications as a natural wonder to be 

preserved in perpetuity, Silver Springs today is one of the most endan-

gered large springs in Florida. The spring’s voluminous flow has declined 

on average by more than 30 percent, and the pure groundwater praised 

by dozens of glass-bottomed boat captains to millions of tourists over the 

past one hundred years is now contaminated by nitrate-nitrogen at a 

concentration that is more than 3,100 percent higher than the natural 

background. An insidious combination of reduced flow, increased nutri-

ent pollution, and a downstream dam that blocks fish migration, has re-

sulted in explosive growth of nuisance algae, substantial reductions in fish 

and wildlife populations, and very evident deterioration of the aesthetic 

appeal of this National Natural Landmark. 

 

  

Silver Springs -  

     The Crown Jewel of Florida 

Introduction 
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“The Silver Springs System represents Florida’s largest,  most visited, and most 
comprehensively studied spring ecosystem “ 

The Silver Springs System represents Florida’s largest (in terms of meas-

ured long-term average flow), most visited, and most comprehensively 

studied spring ecosystem. Approximately 500,000 acres of publically-

owned and managed land are located in the vicinity of Silver Springs State 

Park. A canoe and kayak access point near the head spring area was 

opened in October 2013. Glass-bottomed boat rides continue to be availa-

ble for visitors to the state park. Additional watercraft access to the 

springs and river is available about 2 miles downstream at a state park 

canoe launch and just above the confluence of the Silver and Ocklawaha 

rivers at the Rays Wayside County Park. The entire length of the Silver 

River is open to recreational boating. In-water recreation is prohibited in 

the upper mile of the Silver River but swimming in the river is allowed 

downstream. 

 

The full Silver Springs Restoration Plan can be downloaded from: 

www.floridaspringsinstitute.org and provides a detailed description of the 

Silver Springs System; its contributing groundwater basin or springshed 

and geologic origins; its physical, chemical, and biological characteristics; 

its historical, existing, and predicted future trends; and ongoing threats to 

its ecological integrity. Most importantly, this Silver Springs Restoration 

Plan provides a realistic and technically sound roadmap for actions that 

will be required to return Silver Springs and the Silver River to their for-

mer environmental health and beauty.  
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Figure 1.  Silver Springs and River are located near the center of Marion County, Florida. The approximate boundary of the 

maximum-extent springshed for Silver Springs with an area of 1,360 square miles, as well as regional topographic elevations, 

are illustrated on this map. 
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Figure 2. Silver Springs and River location east of the City of Ocala. The Silver Springs form the 

headwaters of the Silver River which joins 5.5 miles downstream with the Ocklawaha River 

that flows north to join with the St. Johns River. 

Figure 3. Locations of 25 named spring vents and vent groups on the Silver River. 
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Did you know? 

The geology of the Silver Spring-

shed area generally consists of 

surficial sands and clays lying 

above the porous and cavernous 

limestone formations that com-

prise the Floridan Aquifer.  

Much of the springshed has active 

sinkhole development and is a 

significant recharge area of the 

Floridan Aquifer.  

Groundwater flow in the Floridan 

Aquifer occurs in both matrix and 

conduit pathways, resulting in 

relatively rapid transport of 

groundwater and dissolved pollu-

tants. 

Silver Springs and its “Springshed” 

Silver Springs is a group of large submerged spring vents and smaller 

springs in the bed and coves of the Silver River. The largest spring in the 

Silver Springs Group is Mammoth Spring (also called the Silver Main 

Spring), whose two vents form the main pool. Mammoth Spring provides 

approximately half the total Silver River discharge, with multiple (at least 

24) smaller springs located in the upper 0.75 miles of the spring run 

(Figure 3). The Silver River flows eastward for more than 5 miles through 

a hardwood and cypress swamp before joining the Ocklawaha River and 

ultimately the St. Johns River which empties into the Atlantic Ocean near 

Jacksonville, Florida. Depths in the spring run vary between about 3 feet 

to 80 feet over the deepest spring vent. Sand and limestone substrate are 

observable around some spring vents, but most of the substrate is cur-

rently obscured by benthic algae and submerged aquatic vegetation.  

 

The Silver Springshed has been variously estimated using maps of the po-

tentiometric surface of the Upper Floridan Aquifer as well as by ground-

water flow models. A broad range of springshed areas and outlines were 

consolidated for this report as the “maximum extent” springshed with an 

estimated area of about 1,360 square miles (Figure 4). The Silver Spring-

shed extends from Alachua County on the north to The Villages in Lake 

County on the south, and includes the eastern half of Marion County. The 

maximum extent springshed is used for this restoration plan to incorpo-

rate all areas of the land surface that may under any present and future 

conditions contribute flow and pollutants to Silver Springs.  
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Figure 4. Various alternative delineations of the Silver Springshed and 

maximum extent springshed estimated by the Florida Springs Institute as 

the combined area of the other delineations. 
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Nitrogen Sources 

During the most recent decade, 

estimated average nitrogen load-

ing to the Floridan Aquifer in the 

Silver Springshed was comprised of 

the following sources: 

 Inorganic fertilizer 

(agricultural and urban) - 

51%; 

 On-site wastewater disposal - 

24%; 

 Rainfall and recharge - 15%; 

 Wastewater disposal - 7%; 

 Stormwater inflow - 3%. 

Estimated average nitrogen inputs 

to the Floridan Aquifer in the 

springshed were about 1,440 tons 

per year. 

Between 1949 and 2005 the land use/land cover within the Silver 

Springshed changed from a predominately natural landscape to a more 

developed one. In 1949, the predominant land cover designation was 

forested and natural vegetative areas (68%), and urban land uses cov-

ered only 3.3%, agricultural land covered 9%, and pastures covered 7% 

of the area. By 2005, the portion of the area with forested and/or natu-

ral land cover had decreased to 31%, while urban areas increased to 

37% of the study area, and the percentages of land covered by agricul-

ture and pasture remained fairly constant (Figure 5). The majority 

(about 89%) of the Silver Springshed is considered “vulnerable”, “more 

vulnerable” or “most vulnerable” to contamination from pollutant 

sources at the surface of the ground such as nitrogen fertilizers (Figure 

6). 

Figure 5. Map of land uses (2005) in the maximum springshed area contributing 

groundwater flows to Silver Springs. 
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Proactive Restoration 

As Silver Springs has suffered in-

creasing pollutant loads and de-

creasing water quantity in recent 

years, its protection has become 

an issue for policy-makers and 

local springs’ advocates.  

In fact, an array of Federal, State, 

and local laws and policies aimed, 

directly or indirectly, at protecting 

the springshed and the springs 

have been in place for several 

decades.  

However, as indicated by the infor-

mation collected for this Action 

Plan, existing regulations, com-

bined with inconsistent and lax 

enforcement, have not been suc-

cessful at halting the continuing 

decline in the health of Silver 

Springs or the Floridan Aquifer it 

depends on for nourishment.  

Examination of existing policies 

and evaluation/correction of their 

inadequacies is necessary to re-

verse the ongoing decline of Silver 

Springs. 

Figure 6. Estimated aquifer vulnerability in the maximum springshed area contributing 

groundwater flows to Silver Springs. About 89 percent is susceptible to surface sources 

of pollution such as fertilizer and animal/human wastewater disposal practices. 

Agricultural and Residential Development 

In 2010, an estimated 1.3 million people resided in the seven counties that overlap the Silver Spring-

shed or about 7% of Florida’s population. An estimated 281,000 people live within the maximum ex-

tent springshed for Silver Springs.  

 

Groundwater extraction is the primary source for all water uses in the counties that encompass the 

Silver Springshed (Figure 7). Many of these extractions are not monitored or reported and estimation 

methods are not uniform. Average estimated groundwater pumping in this area reached a maximum 

of about 537 million gallons per day (MGD) in 1989 and more than doubled between 1965 and 2010. 

Groundwater pumping in Marion County increased from about 28 MGD in 1965 to a maximum annual 

average of 124 MGD in 2006, more than a four-fold increase. 
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Figure 7. Existing consumptive use permits within and surrounding the Silver Springshed (St. Johns River Water Management 

District [WMD, green], the Southwest Florida WMD [red], and the Suwannee River WMD [black]). 
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Silver Springs Water Balance 

The median rainfall for the Silver Springshed during the period-of-record 

was 51.3 inches per year, with a range of annual values between 28.4 

and 74.9 inches per year (Figure 8). Rainfall trends during this period in-

clude declining rainfall totals from 53 inches per year in 1900 to about 52 

inches per year in 1915, increasing annual totals from 1915 to about 56 

inches per year in 1928, and gradually declining rainfall totals from the 

1930s to about 46 inches per year in 2012. Significant total annual rainfall 

variability has occurred throughout the period-of-record.  

 

Evapotranspiration or ET (the sum of evaporation and transpiration) is 

second only to rainfall in importance for estimating the Silver Springs Sys-

tem water budget. For the 29-year period from 1965-94, the U.S. Geolog-

ical Survey (USGS) estimated an average ET rate of 37.9 inches per year 

with a range of annual estimates from 30 inches in 1978 to 50 inches in 

1979.  

 

The earliest recorded spring flow at Silver Springs from 1898 was 822 

cubic feet per second (cfs) (531 MGD). The USGS reported the average 

discharge at Silver Springs as 780 cfs (504 MGD) for the period from 1965 

to 1994, an average 796 cfs (514 MGD) for the period from 1932 to 2002, 

and 670 cfs (433 MGD) during August 1993 to July 1994. Daily discharge 

estimates are highly variable at Silver Springs, with a maximum discharge 

of 1,280 cfs (827 MGD) measured in October 1960 and a minimum dis-

charge of 141 cfs (91 MGD) measured in June 2012 (Figure 9). The mean 

and median daily average discharges for the period-of-record from 1932 

through April 2013 are 752 and 755 cfs (486 and 488 MGD), respectively. 

Spring flow at Silver Springs is closely correlated with groundwater levels 

in neighboring Floridan Aquifer wells (Figure 10). 
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Of Florida’s 1,700 rivers, the Silver River was designated in 1987 as one among 
only 41 which are recognized as Outstanding Florida Waters (OFW). The OFW 
designation recognizes diverse ecosystems and is meant to protect the water 
body from degradation of ambient water quality “under all circumstances”.  

Figure 8. Annual average and statistically-smoothed rainfall totals in the Silver Springshed from 1900 through 2012. 

Figure 9. Daily and statistically-smoothed flow data for the Silver River with spring discharge statistics for 1932 to 2012. 
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In 2011 and 2012, average annual flows at Silver Springs were less than 

one half of the former long-term average flows, and during the period 

from 2000 to 2009 were more than 30% lower than the period-of-

record flows prior to 2000, independent of changes in rainfall totals. 

This decline equates to a lost flow at Silver Springs of more than 250 cfs 

(160 MGD) and continuing flow reductions are evident (Figure 11). 

These data show that the rainfall-discharge relationship has 

fundamentally changed through time with similar magnitude rainfall 

currently generating less flow at Silver Springs than during earlier times.  

 

As groundwater levels change, springshed boundaries can move, 

changing the areas contributing recharge and flow to springs. In some 

cases large groundwater withdrawals, or significant changes in rainfall 

and ET, have resulted in springshed boundaries shifting, resulting in 

unintentional groundwater transfers between adjacent counties and 

water management districts.  

 

In the vicinity of Silver and Rainbow springs (both located in Marion 

County but in two different water management districts), it appears 

that there has been a general increase in the springshed area feeding 

groundwater to Rainbow Springs, with a concomitant reduction in the 

springshed area feeding flow to Silver Springs (Figure 12). It appears 

that a significant portion of the recharge that used to feed Silver 

Springs now finds its way to Rainbow Springs.  

 

Silver and Rainbow springs annual discharge totals generally tracked 

rainfall totals and each other until the mid-1980s. For the period-of-

record from 1950 through 1985 the flow at Silver Springs consistently 

averaged about 76 cfs (49 MGD) greater than the Rainbow Springs 

discharge. In 1985 this difference began to narrow noticeably as Silver 

Springs’s flows started to decline at a faster rate than flows at Rainbow 

Springs (Figure 13).  

 

This trend has continued and Rainbow Springs now consistently has a 

higher flow rate than Silver Springs. The “preference” or “pirating” of 

groundwater flows to Rainbow Springs at the expense of Silver Springs 

is likely due to the fact that the elevation of the water surface at the 

Rainbow Springs System is about 10 feet lower than at the Silver 

Springs System. As regional groundwater levels continue to fall 

throughout central Florida, the lower elevation spring system will cap-

ture more of the aquifer discharge. 

Silver Springs Flow Declines 
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Figure 10. Relationship between monthly average groundwater levels at Sharpes Ferry / CE-76 wells and Silver Springs discharge. 

The water chemistry of the Silver Springs group has been relatively constant over the past 100+ years. 

Notable exceptions to this generalization include rapidly rising concentrations of nitrate-nitrogen, gradual 

increases in chlorides and electrical conductivity, and declines in water clarity and nighttime dissolved oxygen 

concentrations. Average nitrate-nitrogen concentrations in Silver Springs have increased by more than 

3,100% during the past century (Figure 14). 

 

Silver Springs has long been recognized as an ecosystem with an abundant community of primary producers. 

Empirical accounts of the spring dating back to the mid-1800s describe a system with extensive “moss-like 

plants on long waving grass blades”. Subsequent studies of Silver Springs suggest that the overriding structure 

of the primary producer community has retained many of its basic characteristics. The aquatic plant, strap-

leaf sagittaria (Sagittaria kurtziana), has been the most clearly defined biotic feature of the spring over the 

period-of-record, and a relatively thin layer of epiphytic algae growing on the sagittaria leaves, have long been 

a major element of the photosynthetic community. Recent observations reveal that while the submerged 

plant community is still dominated by strap-leaf sagittaria, the algae community, in the form of epiphytic and 

benthic algae, has been more responsive to nutrient enrichment as evidenced through an increase in the bio-

mass and coverage of filamentous algae (Table 1). It is hypothesized based on observations from other Florida 

artesian springs that this increase in algal dominance in Silver Springs may herald an undesirable trajectory 

towards eventual displacement of the native sagittaria with disastrous ecological effects. 

Ecological Impairments 
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“Groundwater pumping in Marion County increased from about 28 MGD in 1965 
to a maximum annual average of 124 MGD in 2006, more than a four-fold in-
crease.” 

Figure 11. Decadal correlations between annual rainfall and annual Silver Springs discharge. 

A limited number of quantitative faunal studies have been conducted at Silver Springs. Aquatic insect, snail, 

and crayfish (macroinvertebrate) communities, while abundant in numbers of organisms, have relatively low 

diversity and declining productivity. Turtles have always been a visible part of the animal community at Silver 

Springs but have not been quantitatively studied since the 1950s. A number of fish counts have been con-

ducted at Silver Springs over the past 50+ years, indicating relatively high diversity but also a substantial re-

duction in fish biomass. Alligators and many water dependent birds continue to play an important role in the 

ecology of the springs and spring run. Otters are relatively abundant in the Silver River but manatees are in-

frequent. The closing of the Kirkpatrick Dam and formation of the Rodman Pool as part of the ill-fated Cross-

Florida Barge Canal are linked to the lost or reduced movement of wildlife (especially fish and manatees) be-

tween Silver Springs and downstream waters, including the St. Johns River and the Atlantic Ocean. 
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Ecosystem-level studies at Silver Springs have documented high levels of aquatic productivity and respira-

tion. Silver Springs (and other springs) are thought to have high productivity due to their physical, chemical, 

and biological consistency over long time intervals. High flow, low nitrogen, and abundant consumer popula-

tions are thought to maximize aquatic productivity at Silver Springs.  Ecosystem research conducted at Silver 

Springs over the past 60 years has indicated that the primary productivity of the upper Silver River and 

springs has declined in response to changing physical and chemical conditions (Table 2). 

 

 

During its heyday, the Silver Springs Theme Park Attraction was visited by more than one million people per 

year and accounted for more than $60 million in direct economic activity.  While attendance records for the 

Silver Spring theme park were not publicly available, attendance data for the downstream Silver River State 

Park indicate that total annual attendance steadily increased following the 1995 park opening, with the high-

est annual use recorded in 2008 with more than 250,000 visitors. It is expected that the change in park man-

agement to include the head spring is likely to increase visitation at the Silver Springs State Park in the fu-

ture.  

Figure 12. Silver and Rainbow Springs Springsheds showing significant overlap and minimal potentiometric topography. 

Human Recreational Uses 
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“During its heyday, the Silver Springs Theme Park Attraction was visited by more 
than one million people per year and accounted for more than $60 million in di-
rect economic activity.  “ 

Figure 13. Comparison of Silver River and Rainbow River annual average and locally-weighted smoothed flows since 1950. 

Figure 14. Annual average nitrate-nitrogen concentrations have increased by more than 3,100 percent in Silver Springs. 
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State and Federal Restoration Efforts 

The St. Johns River Water Management District (SJRWMD) is required to set minimum flows and levels 

(MFLs) for the Silver River. MFLs are intended to identify the point at which further groundwater with-

drawals will cause “significant harm” and to protect the hydrological and ecological integrity of lakes, 

streams, and springs. MFLs apply to decisions affecting water withdrawal permits, declaration of water 

shortages, environmental resource permitting, and assessment of water supply sources. The SJRWMD is 

required to develop recovery or prevention strategies in cases where a water body currently does not or 

will not meet an established MFL. The SJRWMD has determined that a prevention and recovery strategy 

will be required for Silver Springs due to their determination that existing groundwater pumping rates are 

excessive and likely to cause significant harm to protected human use and water resource values. 

 

Of Florida’s 1,700 rivers, the Silver River was designated in 1987 as one among only 41 which are recog-

nized as Outstanding Florida Waters (OFW). The OFW designation recognizes diverse ecosystems and is 

meant to protect the water body from degradation of ambient water quality “under all circumstances”. By 

rule this water quality designation is intended to prohibit any activities that would lower the ambient wa-

ter quality based on the quality at the time of the designation, or the year prior to designation, whichever 

had the highest water quality.  
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In 2009 FDEP verified that three segments of the Silver River were impaired by nitrate-nitrogen as evidenced 

by the prevalence of algal mats. According to FDEP, achieving a monthly average nitrate nitrogen concentra-

tion target of 0.35 mg/l will be sufficient to protect the aquatic flora and fauna in Silver Springs, the Silver 

Springs Group, and the Upper Silver River. Achieving this target will require large reductions in nitrogen loading 

from non-point sources. For example, the nitrate-nitrogen load in the groundwater feeding the Silver Springs 

Group, whose current nitrate concentration is 1.69 mg/l, will need to be reduced on average by 79 percent. 

FDEP is preparing a Basin Management Action Plan (BMAP) to summarize and direct the activities that will re-

duce pollutant loads and achieve the nitrate-nitrogen criterion at Silver Springs and the Silver River.  

 

Silver Springs has been recognized as an important natural feature by formal designations at the state and fed-

eral level – designations which are meant to provide recognition as well as protection. In 1971, the National 

Park Service listed Silver Springs as a National Natural Landmark (NNL), recognizing the site for its geological or 

biological resources that should be conserved, but without specific plans for acquisition or protection beyond 

voluntary conservation. In 2013 the National Park Service labeled Silver Springs as “threatened” and down-

graded its status in the NNL program. This threatened status is a result of decreased water quality and water 

quantity documented at Silver Springs. The National Park Service has indicated that this listing is intended to 

boost awareness in the hope that local agencies and advocates will take action to correct the impairments. 
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Comprehensive restoration will be dependent upon returning the Silver Springs and Silver River as closely 

as possible to the physical, chemical, and biological conditions they had historically, and re-establishing 

connectivity with the St. Johns River through removal of the Kirkpatrick Dam and Rodman Pool on the Ock-

lawaha River. None of these goals has been achieved to date. This restoration plan concludes that signifi-

cant restoration of this surface water body will, at a minimum, require: 

 Restoration of historic spring discharges; 

 Reduction of nitrate-nitrogen concentrations and loads; 

 Reduction in the intensity of certain recreational activities in the Silver River;  

 Breaching or removal of the Kirkpatrick Dam and reconnection of the Silver Springs System to the St. 

Johns River/Atlantic Ocean via the restored Ocklawaha River; and 

 Additional protections for the river in the face of continuing urban development along its banks and in 

the springshed 
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This comprehensive Silver Springs Restoration Action Plan provides a list of actions that are needed to improve 

the natural condition of the Silver River in the short-term (next five years), and will ultimately (next 20 years) 

restore it to a more pristine historical condition. The ultimate goal for this OFW springs and river is to provide 

an even higher level of restoration so that it is essentially in near-pristine ecological health. 

 

The water quantity restoration goal for Silver Springs and Silver River is to restore average flow to >90% of its 

historic average (restore average flow to >738 cfs or >477 MGD) based on a five-year rolling average. The aver-

age flow of the Silver River over the past decade (2003-2012) was about 534 cfs (345 MGD), so an interim five-

year recovery goal of 80% of historic flow of 656 cfs (424 MGD), followed by the >90% goal over ten years, ap-

pears to be realistic. This flow recovery goal will require an estimated average groundwater pumping reduction 

of more than 204 cfs (132 MGD) in the regional area that affects flows at Silver Springs. Additional flow recov-

ery in excess of this goal is recommended.  

 

The target goal for nitrate-nitrogen concentrations at 

Silver Springs is achieving a maximum monthly aver-

age of 0.35 mg/L as determined by FDEP in the nutri-

ent TMDL for Silver Springs. Evidence from Silver 

Springs as well as other Florida springs indicates that 

full recovery is not likely to occur until nitrate-

nitrogen concentrations are at 0.2 mg/L or lower. 

Achieving the 0.35 mg/L nitrate goal will require an 

estimated 79 percent reduction in nitrogen loads to 

the vulnerable portions of the springshed. To achieve 

this goal it may be necessary to reduce all uses of ni-

trogen fertilizer in the Silver Springshed and to con-

nect a significant number of on-site sewage systems 

to central sewer with advanced levels of nitrogen re-

duction. A substantial portion of this nutrient reduc-

tion could be accomplished in concert with the water 

quantity restoration described above.  

Restoration Actions 
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Recreation Impacts 

Unlike the Rainbow River, Ichetuck-
nee River and some other spring 
runs, the Silver River receives little 
in-water, human-contact recreation 
and instead is dominated by water-
craft recreation. In the case of the 
Silver River, the lack of in-water 
recreation in combination with the 
deeper water depths helps protect 
the submerged aquatic biological 
and cultural resources from some of 
the pressures of contact recreation.  

No facilities exist on the water to 
facilitate human use via tubing or 
swimming. In-water recreation, 
with the exception of research with 
a permit, is prohibited in the upper 
mile of the river. Furthermore, 
motorboat access is limited to a 
boat ramp at the Ray Wayside Park 
more than 5 miles downstream of 
the head spring.  

However, motorboats do access the 
river and have in some shallow 
areas caused damage as evidenced 
by prop scars in shallow vegetation 
and shoreline erosion. A size limit 
on motorboats on the Silver River 
should be considered to reduce 
these impacts. 

One approach would be to phase in cuts to all nitrogen fertilizer use in 

the springshed at about 50 percent reduction in the first five years, fol-

lowed by a second phased reduction of an additional 50 percent over the 

next five years, and consideration of one additional phased reduction if 

found to be necessary based on the measured nitrate-nitrogen levels in 

Silver Springs. A partial ban on fertilizer use would allow greater flexibility 

for agricultural producers to develop less polluting cropping strategies. 

 

Human wastewater nitrogen loads in the springshed can be reduced by 

implementing advanced nitrogen removal for all central wastewater 

plants and by providing centralized collection and wastewater treatment 

for all high-density septic tank areas. A detailed analysis evaluating and 

comparing nitrogen removal measures using advanced nitrogen removal 

technologies such as constructed wetlands, biological nutrient removal 

processes, and nitrogen-removal on-site systems should be prepared as 

part of the current BMAP process. Additional nitrate-nitrogen reductions 

will likely be required beyond the goals of the BMAP to achieve true eco-

logical restoration at Silver Springs. 

 

Removing the Kirkpatrick Dam on the Ocklawaha River deserves the high-

est priority to provide open passage for aquatic wildlife between the At-

lantic Ocean and St. Johns River and Silver Springs. The Eureka Lock and 

Dam on the Ocklawaha River downstream of the Silver River are not im-

passable, as the dam itself was never completed.  However, the existing 

structures at Eureka are still an impediment to some fish and wildlife use 

and should also be removed. Breaching or removing these dams would 

predictably increase the diversity and dominance of fish and other 

aquatic wildlife species within the river ecosystem. In addition, dam 

breaching will increase the forage fish food base for many larger fish, 

wading and water-birds, reptiles and mammals that utilize the Silver 

Springs System.  

Primary Producer Season Odum (1957) Munch et al. (2006) 

Macrophytes 
Winter 621 402 

Summer 621 580 

Epiphytes 
Winter 188 221 

Summer 188 572 

Benthic Mats 
Winter negligible 379 

Summer negligible 601 

Table 1. Comparison of dry weight biomass (grams per square meter) for major primary producer 

communities in Silver Springs for 1957 and 2006  (see full restoration plan for literature citations). 
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The effects of reduced flows, increasing concentrations of nitrate-nitrogen, a downstream dam impeding the 

movement of aquatic fauna, invasions by exotic species such as hydrilla, and increasing recreational uses are 

resulting in visible long-term changes to the natural flora and fauna of Silver Springs. Ecological restoration will 

require a holistic approach to dealing with all sources of impairment simultaneously, rather than a piecemeal 

approach of divided responsibilities by an array of state and local agencies. A detailed and on-going, compre-

hensive monitoring program is sorely needed in the entire Silver Springs System to document the changing 

health of this priceless natural resource. 

Table 2. Comparison of Silver Springs gross primary productivity estimates, illustrating reductions in ecological functions. 

Ongoing public education about the threats fac-

ing the long-term health of Silver Springs and the 

Silver River will be essential for achieving ultimate 

restoration. This Silver Springs Restoration Plan 

provides a preliminary roadmap to fully accom-

plish restoration goals. However, getting this in-

formation out to the public and to the State offi-

cials who are most concerned with springs’ pro-

tection is an important part of this educational 

process. This will require public presentations, 

public meetings, newspaper and television re-

porting, rallies at Silver Springs, and many part-

nerships. Silver Springs Alliance, Inc. will most 

likely be the leader in this effort, with technical 

support from the Howard T. Odum Florida 

Springs Institute and other springs alliance advo-

cacy groups throughout North Florida. 

GPP GPP GPP GPP

(g O2/m2/d) (g O2/m2/d) (g O2/m2/d) (g O2/m2/d)

2/19/1953 12.4 8/31/1978 19.3 Feb-04 8.2 Apr-11 15.7

3/7/1953 14.0 10/5/1978 13.6 Mar-04 11.4 May-11 11.3

3/25/1953 17.5 12/13/1978 7.8 Apr-04 13.2 Jun-11 10.5

1/7/1954 10.1 3/7/1979 10.7 May-04 13.9 Jul-11 14.3

5/23/1954 24.4 4/15/1979 16.8 Jun-04 12.7 Aug-11 15.2

7/12/1955 12.1 5/16/1979 23.4 Jul-04 13.6 Sep-11 11.5

8/11/1955 19.7 6/19/1979 20.7 Aug-04 12.3 Oct-11 9.7

7/17/1979 11.2 Sep-04 10.9 Nov-11 8.5

8/15/1979 17.1 Oct-04 11.7 Dec-11 7.7

Nov-04 9.8 Jan-12 9.1

Dec-04 8.5 Feb-12 10.5

Jan-05 8.6 Mar-12 11.4

Feb-05 11.1

Mar-05 10.8

Average 15.7 15.6 11.2 11.3

Odum (1957) Knight (1980) Munch et al. (2006) WSI (2012)

Date Date Date Date
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ACHIEVING SILVER SPRINGS RESTORATION 

Public advocates for restoration and protection of 

Silver Springs have organized as the Silver Springs 

Alliance, Inc.  To accomplish its goals, the Silver 

Springs Alliance, with assistance from the Howard T. 

Odum Florida Springs Institute, is reaching out to 

educate the general public and their decision mak-

ers about existing impairments and has prepared 

this roadmap for restoration and protection of Sil-

ver Springs.  This plan is based on constantly evolv-

ing technical assessments and is intended to chart a 

path for comprehensive recovery of the ecological 

and aesthetic attributes of Silver Springs.  
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Silver Springs Forever 
Howard T. Odum Florida 
Springs Institute (FSI) 

The FSI is a science-based, 
educational, non-profit corpo-
ration dedicated to serving the 
public’s interest in protecting 
Florida’s natural springs. The 
FSI provides a credible, inde-
pendent, and non-commercial 
organization that focuses its 
entire energy and attention on 
documenting, protecting, and 
restoring Florida’s unique 
springs natural resources.  


