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Jennifer Sagan 
Sagan Biological, LLC 
1493 Challen Avenue 
Jacksonville, FL  32205 
 
September 15, 2007 
 
Dean Dobberfuhl 
LSJRB Environmental Sciences 
St. Johns River Water Management District 
P.O. Box 1429 
Palatka, FL  32178-1429 
 
 
 
 
Dear Dean, 
 

Below is the progress report related to 2007 Groundtruthing for the contract entitled 

Lower St. Johns River Basin (LSJRB) Submerged Aquatic Vegetation (SAV) Monitoring, April 1, 

2006 – March 31, 2009 (Contract No. SJ45514). It includes a description of activities 

accomplished since the spring 2007 SAV progress report. Enclosed are the electronic files of the 

raw data and data analyses. Appendix A contains the data management outline for those files. 

 

Accomplishments 
Broadly, the scope of work associated with the above contract includes 1) SAV 

Permanent Monitoring Station data collection and analysis, 2) Ground truthing of aerial 

photography and 3) Volunteer coordination. Accomplishments for each of these activities are 

described below. 

 

1) SAV Monitoring – Permanent Monitoring Stations 

A description of data collection, entry and analysis for the summer season is included in the 

final report.  
  

2) SAV Ground Truthing 

Collection of SAV data from seventy- five transects used for ground truthing of aerial 

photography commenced June 8, 2007 and was completed by July 20, 2007. Changes in 

coverage and distribution of SAV within the LSJRB were assessed across a nine-year period and 

included data from 1998 through 2007, with the exception of 1999.  
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A. Transect Locations 

Ground truthing for aerial photography of basin-wide SAV began in fall of 1998. At that 

time, one hundred transects were randomly selected within the LSJRB. Transects were originally 

divided into 3 sections, corresponding to river ecozones, for mapping purposes. The three 

sections correspond to the following ecozone characteristics: section 1 corresponds to the 

oligohaline/mesohaline, lacustrine section of the river, section 2 corresponds to the freshwater, 

lacustrine section, section 3 corresponds to the freshwater, riverine section, and Crescent Lake is 

a freshwater lake connected to the LSJR mainstem by Dunns Creek. In 1998, data were collected 

in sections 1 and 2. In 2000, data were collected in sections 1, 2 and 3. In 2001 through 2007, 

data were collected along transects from all three sections and within Crescent Lake (Figures 1 - 

3). Ground truthing was not conducted in 1999. Tables 1 - 3 summarize the data collection 

history within each section for all nine years and for each site. The tables also includes the total 

number of transects sampled (n) within each section for each year. 

 

B. Data Collection 

Data collection was conducted along at least seventy-five transects distributed throughout 

the LSJRB as described above. Each transect was positioned perpendicular to the shore starting 

from the shoreline and extended towards the river channel. Along each transect, the length of 

tape intercepted by each species and by bare ground was recorded until the last occurrence of 

SAV.  For example, intercept length was recorded as follows: bare ground 0 – 4.50 m, 

Eleocharis sp. 4.50 – 6.05 m, Ruppia maritima 5.00 – 6.00 m, bare ground 6.05 – 8.40 m, 

Vallisneria americana 8.40 - 60.55 m. Interception of the tape includes both interception by the 

plant and aerial interception of SAV foliage perpendicular to the tape. SAV canopy height, water 

depth, sediment type, date and time were recorded at regular intervals along the transect. All data 

have been entered in the required database format and saved on the enclosed file (GT database 

2007.xls). 

 

C. Data Analyses 

 

i. SAV Linear Coverage 

Line intercept data was used to calculate the total linear coverage, in meters, of each 

species along each transect. Total lengths were then used to calculate mean intercept length for 
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total SAV coverage (TOTAL) and for individual species coverage for each section and sampling 

year. All transects, those with and without SAV, were included in the analyses unless otherwise 

stated. Within-section analyses of changes in SAV coverage were assessed. Data did not meet 

assumptions of normality or homogeneity of variance; therefore, SAV coverage within each 

section for all nine years (for sections 1 and 2), eight years (for section 3), or seven years 

(Crescent Lake) was compared using a nonparametric one-way ANOVA (Kruskal-Wallis test). 

Those groupings found to be significant (p < 0.05) were then tested with the Dunn Procedure, a 

multiple comparisons test, to determine which years were significantly different. The statistical 

package used was Statview® (SAS Institute 1999).  

 

ii. SAV Bed Length 

SAV bed length was defined as the distance from shore, whether SAV was present or not, 

to the outer edge of the SAV bed. The last occurrence of SAV along each transect was 

determined to be the outer edge of the bed. The outer edge was verified by checking at least ten 

meters past the last occurrence of SAV for additional SAV while confirming increasing water 

depth. Mean SAV bed length (SBL) was calculated for each section and sampling year. Only 

those sites from which data were collected for all nine years in sections 1 and 2, or for eight and 

six years in section 3 and in Crescent Lake, respectively, were used to calculate mean SBL for 

each section. This exclusion was made because SBL varies widely throughout the river. SAV 

beds may range from five to three hundred and fifty meters from the shore corresponding to the 

variable lengths of the potential littoral shelves found throughout the river. Inclusion of very 

large or small beds sampled only once would have misleadingly skewed the mean from year to 

year. 

Differences in SBL within section 1 and within section 2 across the nine sampling years 

were analyzed by the Kruskal-Wallis test followed by the Dunn Procedure. The same procedure 

was used to analyze differences in SBL across eight sampling years and seven years in section 3 

and Crescent Lake, respectively.  

 

iii. Maximum Water Depth 

Water depth corresponding to the deep-water edge of the SAV bed was recorded for each 

transect and used to calculate a mean maximum water depth (MWD) at which SAV was present 

for each section and year. Water depth was not standardized across tides. Thus, MWD represents 

data collected throughout a six-week period and across high and low tides each day. 
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Analysis of MWD differences within sections across years was statistically assessed as 

described above with one exception. Data from all transects sampled across the nine sampling 

years, whether sampled consecutively or not, were used in the analyses.  

 

D. Results  

Mean intercept length was calculated for all SAV species within each section for years 

1998 and 2000 through 2007 (Figures 4 - 7). SAV found within Sections 1 through 3 were 

typical of SAV in the LSJRB reported previously. The SAV encountered included 

Ceratophyllum demersum (CER), charophytes (CHA), Eleocharis sp. (ELE), Hydrilla 

verticillata (HYD), Micranthemum sp. (MIC), Najas guadalupensis (NAJ), Potamogeton 

pusillus (POT), Ruppia maritima (RUP), Sagittaria subulata (SAG), Vallisneria americana 

(VAL) and Zannichellia palustris (ZAN). Charophytes (CHA) include both Chara spp. and 

Nitella spp. In addition, Potamogeton pectinatus was present, although for low total coverage (≤ 

0.3 m), at sites 47, 61, 70, and 82, respectively. Unlike last year, Potamogeton illinoensis was not 

present. The basin-wide mean for TOTAL coverage was 31.04 m ± 5.07 m (mean ± S.E.) as 

compared to the greatest mean TOTALs which occurred in 1998 (57.01 m ± 4.33 m) and 2004 

(57.08 m ± 8.57 m) and the lowest, which occurred in 2000 (29.53 m ± 3.96 m) and 2005 (30.52 

m ± 5.06 m). 

 

i. Section 1 

Section 1 SAV in 2007 showed significant declines in both TOTAL coverage and NAJ 

coverage relative to 1998, 2003, 2004, and 2005 (Figure 4). VAL coverage was significantly less 

than in 1998, 2003, and 2004. Mean TOTAL coverage was at its lowest since surveys began 

(19.3 m ± 7.7 m); the nine-year greatest mean was 98.64 m ± 19.15 m in 2004 (Figure 4). 

Similarly, both mean VAL and NAJ coverage were at their lowest (14.54 m ± 7.24 m and 0.01 m 

± 0.007 m, respectively) as compared to 2004 highs of 63.45 m ± 11.17 m and 28.91 m ± 8.48 m, 

respectively. 

The percentage of number of transects without SAV (16%) increased compared to 8% in 

2006, but was not as low as during 1998 (0%) or as high as during 2002 (20%) (Table 4). The 

location of most of the bare transects began at river mile 30 and continued downstream. The 

mean number of species per transect decreased to 2 as compared to a high of 4, which occurred 

in 1998 and in 2003 through 2006 (Table 4). Six of the eleven commonly observed species 

(CER, CHA, HYD, MIC, POT, and SAG) were absent from all transects in this section. The 
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distribution of all the remaining species decreased relative to 2006 with the exception of RUP 

(Table 5). RUP distribution increased from its appearance along 68% of surveyed transects in 

2006 to 76% of all transects in 2007.  

SAV bed lengths were not significantly different between any years; however, mean 

length was at a nine-year low, approximately 35 m shorter as compared to 1998 values (Figure 

8). Maximum water depth at which SAV was found was significantly less as compared to 1998 

and 2000. SAV was found at a mean maximum depth of 0.60 m ± 0.06 m in 2007 as compared to 

a mean maximum of 0.92 m ± 0.04 m in 1998 (Figure 9).  

 

ii. Section 2 

TOTAL SAV, VAL, NAJ, and RUP coverage in Section 2 showed no significant changes 

as compared to other years (Figure 5). However, mean TOTAL coverage (65.05 m ± 9.90 m) and 

VAL coverage (34.97 m ± 6.87 m) both increased by approximately 20 m as compared to 2006 

values (40.04 m ± 8.95 m and 16.89 m ± 3.31 m, respectively), doubling the length since 2005 

(Figure 5). NAJ coverage increased to its greatest mean length of 15.25 m ± 3.99 m, more than 

doubling since 2005 (Figure 5). CHA coverage remained significantly higher as compared to 

1998 and 2000 values.  

Mean number of species per transect increased to 6 as compared to 5 in 2006 (Table 4) 

and the percentage of number of transects without SAV remained at 8% (Table 4). No significant 

differences in bed length were seen and it was not prudent to attempt to interpret any increases 

relative to 2006 values as the longest transect in section 2 (site 161) was not surveyed in 2006 

(Figure 8). Mean maximum water depth distribution was at its highest (0.93 m ± 0.04 m) during 

the nine-year period (Figure 9) and was significantly higher than the maximum water depth 

distribution in 2006 (0.67 m ± 0.02 m).  

 

iii. Section 3 

While no mean coverage value exceeded 10 m, TOTAL coverage and VAL coverage 

significantly increased relative to 2005 and, for TOTAL coverage, relative to 2006 (Figure 6). 

Mean species number increased to 2 as compared to 0 in 2005 and 2006 (Table 4). Six species, 

CHA, ELE, NAJ, SAG, VAL, and ZAN were present along the 67% of transects on which SAV 

was present (Tables 4 and 5). Mean bed length was significantly greater than 2005 and 2006 bed 

lengths (Figure 8). Maximum water depth (0.99 m ± 0.06 m) was significantly greater than in 

2004 (0.50 m ± 0.08 m) (Figure 9).  



 6 

 

iv. Crescent Lake 

SAV was located on three of the four surveyed transects in 2007 and included three 

species, CHA, NAJ, and VAL (Tables 4 and 5). Mean TOTAL, VAL, and NAJ coverage were 

23.24 m ± 12.45 m, 19.64 m ± 10.34 m, and 3.58 m ± 2.10 m, respectively (Figure 7). These 

means were similar to species coverage values in 2001. Due to the small sample size and high 

variability of the sample set, no significant differences were found for any species across any 

years even though no SAV was found in Crescent Lake in 2003, 2005, or 2006. Mean species 

number increased to 2 (Table 4). Mean bed length was not significantly different than any other 

years but was the greatest (34.7 m ± 13.67 m) in the seven-year sampling period (Figure 8). 

Maximum water depth was 0.69 m ± 0.12 m (Figure 9). 

 

 

D. Discussion 

Beginning as early as May 2006, NE Florida entered into a drought. A similar pattern of 

SAV coverage and distribution has emerged as did during the 1999-2001 drought. SAV in 

section 1 declined as salinity levels increased while SAV in the upstream sections (sections 2, 3, 

and Crescent Lake) expanded.  

During the drought, dramatic changes in SAV status were seen in section 1. By all 

measures (i.e., SAV cover and distribution, bed length, number of species, and maximum water 

depth), SAV declined in 2007 as compared to its status in 2006. By May 2006, rainfall at JAX 

Airport was 7.27 inches below normal for the year and salinity at that time reached 

concentrations of 8 ppt and higher for sites north of Julington Creek. This trend continued 

through 2007.  As of this writing precipitation levels in 2007 were 7.80 inches below normal 

(http://www.srh.noaa.gov/jax/climate.shtml) and 2006 annual rainfall was 14.27 inches below 

normal. Salinity stress, as seen during the 1999 – 2001 drought, appears to be primarily 

responsible for the decline of SAV in this section. 

While deleterious effects of the drought were shown in section 1, the trend towards 

increased cover, number of species, and distribution in sections 2 and 3 and in Crescent Lake 

indicated an improvement in water quality that resulted in a reduction in light attenuation during 

the drought period. In other words, as precipitation decreases, SAV in the upstream sections 

benefit from reductions in light attenuation due to decreases in color and turbidity while the 

downstream reach declines due to increased salinity. 
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3) Volunteer Coordination 

Volunteer resources were not utilized for the ground truthing project. 

 

Problems Encountered 

No problems were encountered that impeded the progress of any aspect of the data 

collection associated with SAV monitoring.  

 

 

     Sincerely, 

     Jennifer J. Sagan, M.S. 
     Sagan Biological, LLC 
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Figure 1 
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Figure 2 
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Section 3 & Crescent Lake 

Crescent Lake 

Figure 3 
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Table 1. SAV Ground Truthing Sampling History 
Section 1 
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Table 2. SAV Ground Truthing Sampling History 

Section 2 
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Table 3. SAV Ground Truthing Sampling History 
Section 3 and Crescent Lake 
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Table 4. Transect Summary 
Sections 1 – 3 and Crescent Lake 

1998 – 2007 
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Table 5. Percent of Transects with SAV 
Sections 1 – 3 and Crescent Lake 

1998 – 2007 
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Appendix A: Electronic File Management Key 
 




