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1. Introduction  

The St. Johns River is a 500-km long, north-flowing, blackwater river located 

within the upper eastern extent of peninsular Florida, USA. The lower 131 km of the St. 

Johns River includes the St. Johns estuary and a tidal, freshwater reach which, 

collectively, are called the Lower St. Johns River (LSJR) (Fig.1). Along the shores of the 

predominantly broad (up to 5 km) and shallow (2.9 m mean depth) LSJR are hundreds of 

kilometers of potential littoral shelves (water depth < 1 m), many of which are populated 

by meadows of submerged aquatic vegetation (SAV) (Bartram 1773; DeMort 1991; 

Sagan 2001).  

SAV habitat is crucial to the maintenance of a fully functional ecosystem, 

providing refuge, food, habitat, and nursery sites for an assemblage of aquatic organisms 

including the endangered West Indian manatee (Trichechus manatus) (White et al. 2002). 

Many of these organisms, such as largemouth bass, catfish and blue crab are of 

substantial recreational and commercial value within the LSJR (Watkins 1995). In 

addition, SAV adds oxygen to the water column in the littoral zones, takes up nutrients 

that might otherwise be used by bloom-forming algae or epiphytic algae, reduces 

sediment suspension, and reduces shoreline erosion. SAV has also been established as an 

important biological indicator of river ecosystem health. SAV distribution, diversity, and 

abundance are used as the major biological indicator of water quality, specifically water 

clarity and nutrient levels, in Chesapeake Bay (Dennison et al. 1993). 

Many stressors to SAV exist in the LSJR ecosystem. Light attenuation is thought 

to be an important factor limiting SAV distribution and abundance throughout the LSJR. 

High color, epiphytic and planktonic algae blooms, and suspended solids, increase the 

level of light attenuation within the water column and often characterize the LSJR 

(Gallegos 2005). An additional stressor to SAV was seen during 1999 – 2001, when 
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drought-induced increases in salinity had deleterious effects on the SAV in the lower 

reach of the river (Sagan 2003). 

Annual monitoring of SAV has revealed a cycle of decline and resurgence in the 

basin relative to precipitation levels. While deleterious effects of the drought were shown 

in the oligohaline section of the river, the trend towards increased cover, number of 

species, and distribution in the freshwater section indicated an improvement in water 

quality that resulted in a reduction in light attenuation during the drought period. An 

inverse growth pattern associated with precipitation levels occurs at the extreme reaches 

in the LSJR, from Palatka southward as compared to the section of the river running 

through Jacksonville. For instance, when precipitation is high, a gradient of color occurs 

with color reaching deleterious levels in the most upstream sections. SAV in the more 

downstream sections experience less color-related light attenuation and benefit from 

reductions in salinity. However, if precipitation decreases, SAV in the upstream sections 

benefit from reductions in light attenuation due to color while the downstream reach 

declines due to increased salinity. Presumably light is further attenuated by increases in 

turbidity that result from increased precipitation. 

Since 1996, a SAV monitoring program has been in place within the LSJR. Data 

related to a variety of SAV parameters have been collected. One such parameter, which 

has been useful for indicating SAV status, is the presence/absence of species within the 

SAV bed. Presence/absence data can be used to calculate frequency of occurrence of 

SAV species within a bed and ultimately be compared with water quality parameters 

conditions to elucidate the optimum conditions for SAV growth. However, in order to 

calculate a standardized value of SAV frequency of occurrence, it was necessary to know 

the maximum distance from shore at which SAV has occurred at each site since 1996. In 

the early stages of SAV monitoring, it was unknown how seasonal and periodic changes 
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in ambient conditions would affect SAV and in turn, when maximum distances would be 

achieved. The SAV dataset has now been in place for almost a decade and extremes in 

ambient conditions, as described above, have been observed within this period. It is now 

possible to determine the maximum distance from shore at which SAV colonizes at each 

site with a higher degree of confidence. Thus, the goal of this paper was to determine 

maximum bed length for each monitoring site and to standardize all presence/absence 

data relative to those lengths. 

 

2. Materials and Methods  

2.1 Monitoring Sites and Data Collection Frequency  

Since winter 1996, presence/absence data for LSJR SAV has been collected. A 

summary of survey dates was included in Table 1. Since 2001, seven permanent 

monitoring sites within the LSJRB were monitored quarterly and two were monitored 

monthly. Quarterly sampling occurred during winter (Jan – Mar), spring (Apr – Jun), 

summer (Jul – Sep) and fall (Oct – Dec). The nine sites included, in decreasing latitudinal 

order, Bolles (BOL), Buckman (BUC), Moccasin Slough (MOC), Doctors Lake (DRL), 

Scratch Ankle (SCA), Rice Creek (RIC), Browns Landing (BRL), Buffalo Bluff (BUB) 

and Crescent Lake (CRL) (Fig. 2). Bolles, Buckman, and Moccasin Slough were located 

in the oligohaline lacustrine section of the river and were approximately thirty, thirty-

five, and forty river miles, respectively, from the mouth of the SJR. Scratch Ankle and 

Rice Creek, located in the freshwater riverine section, were approximately sixty and 

seventy-five river miles, respectively, from the mouth. Browns Landing and Buffalo 

Bluff were located in the freshwater riverine section near river miles eighty-five and 

ninety, respectively. Doctors Lake was located in an oligohaline lake which discharges 
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into the river near river mile 37. Crescent Lake was located in a freshwater lake which 

discharges into the SJR via Dunns Creek near river mile 86.  

 

2.2 Methods  

SAV monitoring includes recording SAV presence/absence along five transects at 

each site. Data collection at each permanent monitoring station was conducted according 

to the following methodology. Five transects were placed perpendicular to the shore 

starting from the shoreline and were extended towards the river channel. Each transect 

was positioned at a distance parallel to the shore of 0, 12, 25, 38, or 50 m from a 

stationary benchmark. At 1-m intervals along each transect, presence and absence of 

SAV as well as representative canopy height of each SAV species located within a 25 

cm x 25-cm quadrat was recorded. Water depth, sediment type, SAV density, and date 

and time were recorded at the same intervals.  

 

2.3. Data Analysis 

In order to standardize SAV percent occurrence within the bed, all sites surveyed 

since 1996 were reviewed and maximum bed lengths for each transect were obtained (no 

adjustment to the lengths were made for data collected in 1996 during which transects 

were located at different distances from the benchmark than are currently used). It was 

necessary to use a different bed length for each transect as opposed to a maximum mean 

because at some sites SAV colonizes to much greater lengths due to differences in 

bathymetry of the study plot. For instance, at SCA, transect one only extended to a 

maximum length of 170 m from shore whereas transect 4 extended 230 m from shore.  

Thus, percent occurrence was recalculated for each species on a total of 1290 transects; 
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this represented a potential maximum recalculation of 15,480 values if all eleven species 

were present at all sites.  

For each date, mean percent occurrence (mean ± SE) was then calculated as an 

average of the percent occurrence of all transects (n = 5) within each monitoring site. 

Transects without SAV were included in the calculation and were found at BRL, BUB, 

and CRL. Mean percent occurrence was calculated for total SAV and individual SAV 

species for each site. For the BUC and RIC site data, a comparison of previous estimates 

of percent occurrence to the standardized values was made by calculating percent error 

for each site and date. Percent error was calculated as follows: 

 

%  Error =   ABS (Mean Percent Occurrence – Mean Percent Occurrence Standardized)     

 Mean Percent Occurrence Standardized 

 

3. Results  

 Maximum SAV bed lengths for each site are shown in Table 2. In general, 

maximum lengths for those sites in the oligohaline section of the river occurred during 

non-drought years while maximum bed lengths for the remaining sites occurred during 

the drought years. 

 Recalculation of a standardized percent occurrence is shown in Figs. 3 – 11; SAV 

species and associated abbreviations used include Ceratophyllum demersum (CER), 

Charophytes (CHA), Eleocharis sp. (ELE), Hydrilla verticillata (HYD), Micranthemum 

sp. (MIC), Najas guadalupensis (NAJ), Potamogeton pusillus (POTPU), Ruppia 

maritima (RUP), Sagittaria subulata (SAG), Vallisneria americana (VAL) and 

Zannichellia palustris (ZAN). The recalculated values showed that while trends in SAV 

resurgence and decline were usually reflected in previous frequency calculations (see 



 7 

SAV Progress Report III 2005), total percent occurrence was previously overestimated. 

Thus, declines due to the drought were underestimated in the oligohaline section of the 

river and conversely, recovery after the drought in the oligohaline section of the river was 

greatly overestimated. One exception was MOC at which bed lengths remained fairly 

consistent over the years and, therefore, recalculation did not dramatically change percent 

occurrence calculations. In the freshwater sections, recent SAV declines were 

underestimated previous to standardizing percent occurrence calculations. In general, 

whenever SAV declined in frequency, previous calculations underestimated the extent of 

the decline relative to previous years.  

A comparison of pre- and post standardized percent occurrence values for BUC 

and RIC (Figs. 12 & 13) showed the extent to which overestimates of SAV frequency 

occurred. At BUC (Fig. 12), the median percent error was 29% and ranged from 1% to 

43%. Ninety- two percent and 68% of the values had percent errors greater than 10% and 

20%, respectively. Percent error at RIC was lower (Fig. 13); the median value was 12% 

and ranged from 4% to 477% (Dean, this is not typing mistake). Sixty- three percent and 

38% of the values had percent errors greater than 10% and 20%, respectively. 

 

4. Discussion 

SAV monitoring is important for resource management for a variety of reasons. It 

provides baseline data to which to compare SAV changes within the LSJR. It allows an 

estimate of available habitat for the aquatic organisms which rely on the SAV beds. And 

finally, pairing of these values with water quality data obtained from each site may be 

particularly useful for establishing SAV habitat requirements and long-term protection 

goals. By standardizing the frequency data, better agreement between water quality 

changes and SAV changes may be achieved. 
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One feature that becomes apparent when the data is reanalyzed is where the 

demarcation for water quality effects is seen. For instance, SAV response to drought-

related effects (i.e. salinity stress) are very apparent downstream of MOC and not 

apparent at all upstream of MOC. The water quality data associated with this site could 

provide a gauge to the salinity values to which SAV are nearly tolerant. Similar 

demarcations for other water quality features (color, TSS, turbidity) might show unique 

trends as well. 
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Table 1: Summary of SAV Site Sampling Frequency 
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Table 2: Maximum Transect Length for SAV Monitoring Sites 
 



 13 

Figure 1: 
Survey area. Lower St. Johns River Basin, Northeast Florida, USA. 
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Figure 2: 
Location of basin-wide survey sites within the lower St. Johns River Basin. 

Site Names: 
 
1 Bolles  6 Rice Creek 
2 Buckman 7 Browns Landing 
3 Moccasin Slough 8 Crescent Lake 
4 Doctors Lake 9 Buffalo Bluff 
5 Scratch Ankle 
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