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Introduction
The Sarasota County Center for Watershed Management has drafted the Comprehensive
Watershed Management Plan. The plan focuses on four strategic areas that need attention
in order to properly manage Sarasota County’s water resources. The four areas have been
identified as Water Quality, Flood Protection, Water Supply, and Natural Systems. The
monitoring effort addressed in this report is intended to support the comprehensive
watershed management plan’s natural systems goal: “To enhance, protect and conserve
the hydrologic and ecologic functions of natural systems including estuaries freshwater
and groundwater systems.” Specifically this monitoring program provides data necessary
to guide and gage the success of the County’s efforts to restore more natural hydrologic
regimes to our natural water systems.
The Dona and Robert’s Bay (DARB) watershed is one of the five major watersheds in
Sarasota County with a contributing area of 62,376 acres (Figure 1). The predominant
land use type in the upper watershed is pasture and agriculture; the lower portions of the
DARB watershed consist primarily of medium density residential. Much of this
watershed historically drained east via sloughs toward the Myakka River and a much
smaller area drained toward Dona Bay. The Cow Pen Slough Canal was completed in the
late 1960s (Lincer, J.L. 1975). This canal increased the size of the DARB watershed from
approximately 5 square miles to 75 square miles. The canal has two control structures.
The current management of the structures
is to open the gates June 1st each year to
allow freshwater to drain off the land. The
gates are closed November 1st to hold
water back during the dry months. This
schedule has been maintained regardless
of rainfall or estuarine habitat needs.
In addition to the Cow Pen Slough Canal,
many alterations have resulted in a
Cow Pen Slough Canal southern control
substantial increase in freshwater input to
structure at tidal/freshwater interface.
the DARB system. The Blackburn Canal
was dug to connect Curry Creek to the
Myakka River, increasing freshwater inputs to Robert’s Bay. Hatchet Creek in Venice
has been straightened and deepened (Deleuw, Cather & Brill, 1959). Many swales and
ditches have been constructed that feed freshwater into upper Lyon’s Bay. Additionally, a
recent tidal flow dye study conducted by Sarasota County staff supports the results of a
previous study from the 1970s indicating that the Alligator Creek and Woodmere Creek
watersheds also drain toward Venice inlet rather than Lemon Bay as commonly thought.
Current trends in data show that estuarine habitat in southwest Florida has been
negatively impacted by alterations to the quantity, quality, and timing of freshwater
inflows. The DARB system is typical of this scenario.
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In 1975, Mote Marine Laboratory submitted a report on “The Ecological Status of Dona
and Robert’s Bays” to the Sarasota Board of County Commissioners. Aside from that
report, there is a lack of historical water quality, hydrological, and biological data for the
DARB area. New data are being collected in DARB to provide a better understanding of
the water budget and guide management of our water resources for both consumption and
natural habitat needs.
This report will focus on seagrass and oyster habitat as biological indicators of estuarine
health for the DARB system. Research has shown that seagrass beds are important habitat
for a wide variety of marine fauna. Seagrass beds serve as feeding, forging areas and
nursery habitat for fish species as well as a variety of other aquatic organisms. Seagrass
beds also function to slow shoreline erosion and trap sediments. Additionally, seagrasses
provide some water quality benefits in the form of nutrient removal. Seagrass beds are
susceptible to water quality and other environmental change and can therefore serve as an
important gage as to how human alterations to watersheds effect the natural habitats in
our estuaries. Recent work conducted by the South Florida Water Management District
(SFWMD) in the southern Indian River Lagoon indicates that seagrass health can be
directly correlated to water quality (Crean et. al., 2003). Oysters were chosen as another
biological indicator due to their immobility and ease of monitoring. Oyster beds also
provide important shelter habitat and foraging areas as well as help prevent erosion by
stabilizing shorelines. An individual oyster can filter between 4 and 40 liters of water per
day (Volety et. al, 2003) providing a valuable water quality function. Recent work
conducted by Volety shows that oyster bed health is affected by water quality,
particularly salinity levels. The two biological indicators discussed in this report provide
a well documented vital habitat for both commercial and sport fish species. A study
conducted in 1991 showed that tourists spent $2 billion dollars fishing Florida waters
during that year (Stedman & Hanson, 1998). Little background data exist for these two
habitats in the DARB system and the results from this report will be used as baseline data
for analysis of future trends.
In integrated systems it is difficult to look solely at biological indicators and infer any
conclusions or make integrated water management decisions. The biology of estuarine
systems is driven by the hydrology and water quality inputs into the system. Therefore,
this report will also discuss available water quality, rainfall, and discharge data.
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Figure 1. Dona and Robert’s Bay Watershed Location Map.
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DARB Seagrass Beds
Methods
The Southwest Florida Water Management District (SWFWMD) conducts aerial seagrass
bed mapping throughout the District’s coastal counties every other year. Monitoring
began in 1986 by aerial photography taken in late fall during over-flights at the end of the
seagrass growing season. An aerial interpolation is conducted, seagrass polygons are
scrutinized for change, and any change is incorporated into the polygons. A spatial
analysis is then conducted, and seagrass polygons are categorized as patchy or continuous
seagrass beds. In this report, beds are discussed without regard as to whether they are
patchy or continuous. When the GIS work is finalized it is available to download from
the Water Management District’s website. Downloaded data from 1988, 1994, 1996,
1999 and 2001 SWFWMD coverages were used for this report. A shape file was created
with the seagrass polygons that occur in the DARB study area. In addition to the
SWFWMD data, 1948 aerials have been analyzed to infer historical coverage of seagrass
for the area. The 1948 aerials were scanned and ortho-rectified by Sarasota County’s
Geomatics department. The 1948 bed delineation analysis was done conservatively due to
the poorer quality of the aerial photographs and the time of year when the photos were
taken.
Sarasota County staff conducted a field truthing event in late May 2003 to verify that
seagrass occurred in or near the areas delineated by the SWFWMD 2001 winter mapping
effort. Even though the field truthing occurred several months after the mapping effort
SWFWMD mapped seagrass bed locations appear to be relatively stable thus emerging
seagrass could be expected in the same general vicinity. Four seagrass transect locations
(LYB1, LYB2, DB1, and RB1) were selected in stable bed locations where seagrasses
were found in the field during the field truthing event (Figure 5). Transects start at the
shallow end of the bed and terminate at the deep edge of the bed. A GPS position was
taken as well as a compass bearing from a fixed location marked either by a piling or
flagging tape on mangrove islands. The four transects were analyzed for coverage using
the Braun Blanquet method which is used by the Florida Department of Environmental
Protection to monitor seagrass beds in Charlotte Harbor, Lemon Bay, and Sarasota Bay.
The Braun Blanquet method classifies coverages into categories based on percentages
(i.e., category 1 is <5% cover). Data are collected from the beginning, middle and edge of
bed. For beds longer than 150 meters, data are collected at 50 meter intervals. In addition
to percent cover; species, shoot density, sediment type, and epiphyte density are also
noted. In future monitoring events, physical water quality parameters will be taken at
each station as well as photosynthetically available radiance or PAR. Sarasota County
may increase the number of transects as necessary for future monitoring events.
Results
An analysis of the SWFWMD mapping efforts coupled with the 1948 aerial delineation
indicated an overall decline in coverage from 1948-2001 in DARB by approximately
32% (Figure 2). This figure is consistent with the SWFWMD estimate of an approximate
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30 % loss during the same time period district wide (Tomasko et. al, 2002). The trend for
aerially mapped seagrass acreage in DARB since 1988 also followed the trends found
district-wide. In the DARB study area, approximately 123 acres of seagrass beds were
delineated on the 1948 aerials (Figure 3). Approximately 84 acres of seagrass beds were
delineated during the 2001 mapping effort in this same area (Figure 4).
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Figure 2. SWFWMD aerially delineated seagrass beds 1988-2001 & Sarasota County aerially delineated
beds 1948 for the DARB study area.

During the field truthing event conducted at the end of May 2001, sparse seagrass
coverage was observed in or very near (within 10 meters) to most areas that the
SWFWMD had delineated as seagrass beds. The exception was that some areas
delineated as seagrass beds were actually oyster beds. Another site visit was conducted
in early July to determine the extent of oyster beds that were delineated as seagrass beds.
Oyster beds were mapped using a Trimble Geoexplorer 3. These delineated oyster beds
were then plotted on a GIS layer with 2001 aerials. The acreage that overlapped the 2001
SWFWMD delineated seagrass beds were removed from SWFWMD acreages. Results
from this effort indicated that approximately 8.86 acres of oyster beds overlapped the
SWFWMD 2001 aerial mapped 83.9 acres of seagrasses for a total overestimation of
approximately 10%. Figure 5 illustrates the overlap of oyster beds on SWFWMD
seagrass beds. GIS aerial analysis is a newer methodology thus a 10% overestimation
could also apply to the 1948 aerial delineation as well as other annual SWFWMD
delineations. During the July visit however, no seagrasses were observed in the transect
areas where seagrasses were observed during the May event, indicating that the sparse
seagrass coverage observed in May had died.
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Figure 3. 1948 Sarasota County Seagrass Bed Delineation
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Figure 4. 2001 SWFWMD Seagrass Bed Delineation
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Figure 5. 2001 Oyster and Seagrass Overlay
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Quantitative monitoring of seagrass transects was completed October 3, 2003. The results
indicated sparse coverage. No mature seagrass with blade lengths longer than 7 cm were
observed. Visual observations throughout the project area verified sparse coverage with
observed seagrasses shoots being new and emergent. Two emergent species, Halodule
wrightii and Thalassia testudinum, were noted in the mouth of Lyon’s Bay. Transect data
using the Braun Blanquet method indicated that transect LYB1 contained few seagrasses.
The bed length was only 8 meters. The beginning station and end station both fell into the
“+” category indicating that seagrasses were present but few. Average blade length was
4.3 cm. The only species noted was Halodule wrightii. Data was not collected for the
LYB2 transect because no seagrasses were found. Transect DB1 was approximately 39
meters long. Three stations were monitored, one at each edge and one in the middle. Each
station fell into the Braun Blanquet category of “1” which is less than five percent cover.
Average blade length for this transect was 5.27 cm. The only species noted was Halodule
wrightii. Transect RB1 was approximately 44 meters long. The shoreward station fell into
category “1” with less than five percent coverage and the water ward station fell into the
+ category with few shoots noted. Average shoot length for this transect was 3.1 cm.
Again, the only species noted was Halodule wrightii. Seagrass transects will be
monitored quarterly during FY04 in an effort to observe and document intra-annual
variability in growth and coverage.

DARB Oyster Beds
Methods
In order to gage the health of oyster beds, an initial project to locate and map oyster beds
in the DARB project area was undertaken. Oyster beds were delineated in the field using
a Trimble Geoexplorer 3. The GPS data was loaded onto ortho-rectified color aerials.
This method allowed correlation with pixel signatures on the aerial photos enabling
further delineations. Most oyster beds in the DARB project area were then delineated
using the color aerial photography from 2001. At least thirty-five percent of the oyster
beds in the area were field verified. 1948 aerials were used to estimate the historic extent
of oyster beds. Due to the quality of the 1948 photos only the areas east of U.S. Hwy 41
were analyzed for historic extent. A comparison of historic versus 2001 oyster extent was
then possible. Some areas where oysters appeared in 1948 but were absent in 2001 were
field checked by probing the sediment with a steel rod to feel for hard oyster shell under
the substrate. In areas where oysters had appeared in 1948 but were absent on the 2001
delineation, a hard shell substrate was found under approximately 5 cm of silt. During the
summer, further delineations west of U.S. Hwy. 41 and in the Lyon’s Bay portion of the
study area were conducted allowing for completion of the oyster bed habitat GIS layer.
The layer consists of polygons delineated over the aerial signatures of oyster bed habitat
or substrate. The layer does not imply that all oyster bed habitat areas contain live and/or
healthy oysters. The layer also does not take into account live oysters that were observed
growing along the shoreline, sea walls, and pilings.
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Oyster bed health was analyzed by counting live and dead oysters that fell within a
randomly placed quarter-meter PVC quadrat. Oyster spat (juvenile oysters) recruitment
was recorded. Oysters in our area are capable of setting spat throughout the year but
winter spat is minimal. The peak season of spat production and recruitment begins in the
spring and extends through the fall. The five longest live oysters were recorded. Oysters
were considered dead if both shells of the bivalve were still conjoined yet they contained
no tissue.
Six stations were selected for oyster sampling. One station in each of the three bay
segments (Dona-DB1, Lyons-LYB1 and Robert’s Bays RB1), and two stations from
Shakett Creek SC1 and SC2 east of U.S. Hwy. 41, and one from Curry Creek CC1 east of
U.S. Hwy. 41 were selected. Subsequent data gathering will be collected at these
permanent stations. Oyster bed locations and sampling stations for the study area are
presented in Figure 6. Additionally figure 6 illustrates the river kilometer system (RKS)
that was established on a GIS layer as a distance reference tool. The RKS starts at 0
kilometers at Venice inlet and extends up all of the tributaries to a predetermined point.
Sampling stations may be added in the future as needed. At each of the six stations,
oysters were collected and placed in five gallon buckets for counting on the boat. All
oysters that fell within the quadrat were collected. The data was then analyzed at Florida
Gulf Coat University using a univariate analysis of variance (Levenes’s Test of Equality
of Variances). The statistical analysis was run on the percent of live oysters as well as the
number of actual live oysters. In addition, physical water quality parameters and water
depth were collected at each of the stations. This data is presented in Appendix A.
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Figure 6. Oyster Bed Locations and Sampling Stations
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Results

Area (acres)

Overall, approximately 23 acres of
1948 -vs- 2001
oyster bed habitat were aerially
12.00
delineated using the 2001 aerials for the
10.00
entire DARB project area. A loss of
approximately 2.27 acres of oyster
8.00
habitat was observed when comparing
6.00
1948 and 2001 oyster bed coverage east
4.00
of U.S. 41 (Figure 7). There was
2.00
approximately 10.34 acres of oyster bed
0.00
habitat in 1948. In 2001 approximately
1948 Oyster Extant 2001 Oyster Extant
8.07 acres of oyster bed habitat was
Figure 7. 1948 vs. 2001 oyster bed coverage.
delineated east of U.S. 41. Figures 8 and
9 aerially illustrate the differences between 1948 and 2001 oyster coverage in Shakett and
Curry Creeks. The majority, 2.11 acres, of the observed oyster habitat loss is explained
by the filling of a large portion of Robert’s Bay which is evident when comparing the
aerial photos in Figure 9. Field truthing in January and February of 2003 demonstrated
that oysters visually had the greatest densities of live oysters and robust beds between
river kilometers 2.1 and 3.3 on Shakett Creek and river kilometers 3.1 and 3.7 on Curry
Creek

Statistical analysis of the quantitative data collected in October 2003 indicates that the
sampling station in Lyon’s Bay (LB1) had the largest number of live oysters and highest
percentage of live oysters. No significant statistical difference in percentage of live
oysters was evident between stations SC1, SC2, CC1, and DB1. Few live oysters were
found upstream of U.S. Hwy. 41 in Shakett or Curry Creeks. Oysters found in Dona Bay
were also mostly dead with a small percentage of live oysters. Many were covered with
silt and mud. The Robert’s Bay station, located in close proximity to the intracoastal
canal and the historic mouth of Hatchet Creek, had a higher percentage of live oysters.
The Levene’s test of variance and post hoc test indicated that there was no significant
difference in percent of live oysters when comparing the Robert’s Bay station with the
healthiest station in Lyon’s bay. However, when examining the amount of live oysters
only, the qualitative statistics indicated that the Robert’s Bay site was more similar to the
sites with no live oysters than the Lyon’s Bay site. The statistical analyses are located in
Appendix A.

Exposed oyster beds on Shakett Creek
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Figure 8. Shakett Creek 2001/1948 Oyster Bed Comparison
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Figure 9. Curry Creek 2001/1948 Oyster Bed Comparison
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Figure 10 illustrates graphically the estimated marginal means of percent live and live
oysters. When observing the height of the largest live oysters it was determined that the
live oysters encountered throughout the study area were no more than three years old.
This suggests that the current conditions are inadequate for the oysters in these systems to
attain the longer life spans associated with commercially harvestable oysters which are
generally greater than 7 cm. Spat recruitment observed on oysters at all stations was
minimal. Lyon’s Bay and Robert’s Bay were the only stations where spat was observed.
Twelve spat were noted in Robert’s Bay and seven in Lyon’s bay. Overall counts for
oysters were less then oyster amounts recorded in the healthiest sites in the
Caloosahatchee River and Fakahatchee Strand. These areas located south of Sarasota
County have approximately four times higher oyster counts per quarter meter (Volety et.
al., 2003). DARB total live and dead counts were approximately double that of counts
conducted in July to the north in Little Sarasota Bay at the mouth of North Creek
(Leverone J. R., 2003). The highest numbers of dead oysters in the DARB study area
were found upstream of U.S. Hwy. 41 as follows: SC2= 81, SC1= 80, and CC1=75.
Lower numbers of dead oysters were found at the three other sites: DB=50.33, LYB1=
27.43, and RB1=10.00. The observed high oyster mortality is most likely due to
prolonged exposure to fresh water during the 2003 wet season and is discussed further in
the discussion section.
The percent of live oysters in the DARB area appear to be susceptible to high annual and
seasonal variability. A qualitative survey conducted by the County found no live oysters
in Curry Creek, Shakett Creek, or Dona Bay in September, 1982 yet in February 1983,
live oysters were found throughout the Dona and Robert’s Bays area (Sauers and Perry,
1983). A more recent study of an oyster relocation project in Shakett Creek showed the
number of live oysters increased overall during a three year monitoring project, yet the
second year of monitoring in October showed a large decrease in live oysters at all
stations. (Ed Barber and Associates, 2003)

Example of shoreline oyster colony in Shakett Creek
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Estimated Marginal Means of Percent Live Oysters
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Figure 10. Estimated Marginal Means of Percent Live and Live Oysters.
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Water Quality Monitoring Results:
MS-4 Monitoring
As part of the County’s MS-4 permit under the NPDES program, Sarasota County has
contracted Mote Marine Laboratory to collect monthly random grab samples throughout
the coastal waters of Sarasota County. No grab sampling stations were previously located
in the DARB area so five additional stations were added (DR1-DR5) in 2003. DR5 will
not be discussed in this report because it falls outside the project area in the Intracoastal
Waterway closer to the mouth of Alligator Creek. Figure 11 shows the sampling
locations.
The following parameters are monitored from grab samples: temperature, specific
conductance, dissolved oxygen, turbidity, total suspended solids, chlorophyll a, total
nitrate + nitrite, dissolved nitrate+nitrite, dissolved inorganic nitrogen, dissolved
orthophosphate, pH, salinity, dissolved oxygen % sat. color, biological oxygen demand-5
day, total kjeldahl nitrogen, dissolved ammonium nitrogen, total nitrogen, total
phosphorus. The raw data available from this monitoring are presented as part of
Appendix B. The full data set from March 2003 to present has not yet been made
available to the County. Presently the full data set is available only from March through
October 2003. Figures 12, 13 and 14 display the results for salinity, turbidity, TSS, color,
chlorophyll a, and pH. Average daily rainfall totals from the DARB watershed area are
also presented. A substantial increase in color during the summer months as well as
chlorophyll a values is illustrated on Figures 13 and 14 and can be associated with
freshwater inputs during the wet season. There is also a significant drop in salinity
apparent in Figure 12 that occurred during the summer months. According to the data,
salinity values in Dona Bay were the lowest followed by Curry Creek, and Shakett Creek.
Lyon’s Bay presented the least drop in salinity and pH. Lyon’s Bay has the smallest
contributing watershed and remained the most stable throughout the sampling period.
Data Logger Deployments
Sarasota County staff deployed a YSI 6600 extended deployment data sonde at the mouth
of Curry Creek immediately upstream of U.S. Hwy 41 for approximately six weeks from
July 10, 2003 through August 19, 2003. This meter was pre- and post-calibrated
according to standard protocol by the YSI company representative. The data logger
results for salinity, DO, specific conductance, turbidity, chlorophyll a, and pH are
displayed in Figures 15 through 17. Average salinities from July 10, 2003 through
August 19, 2003 dropped to approximately 13 ppt from a spring average of 31 ppt. From
August 9, 2003 through August 19, 2003, salinities at this location remained below 1 ppt.
The water quality meter was checked with a discreet measurement that supported the
observed low salinity values. The meter was also deployed alongside another meter that
further supported the physical water quality results. A tropical system moved through the
area in the beginning of August depositing approximately 6.6 inches of rain over the
watershed, coinciding with the observed drops in salinity readings. The pH value also
exhibited a noticeable drop, presumably as highly tannin-laced water moved downstream
following the tropical event.
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Deployments of YSI 6920 data loggers during the spring of 2003 give an indication of
dry season physical water quality particularly salinity. There were three spring
deployments (Figure 18). Two deployments took place on Shakett Creek, one in April
and one in June, and one deployment took place in March on Curry Creek. Average
salinity at Curry Creek and U.S. 41 was 31 ppt during the last week of March 2003.
Average salinities from July 10, 2003 through August 19, 2003 dropped to approximately
13 ppt. Data logger salinity readings at Shakett Creek and U.S. Hwy. 41 averaged 33 ppt
during the first week of April 2003. After opening the control structure gates on Cow Pen
Slough average salinity at the same location dropped to 26 ppt. after a 2.5 inch rain event.
In August, the MS-4 monitoring recorded salinity in this same vicinity at 4 ppt.
In December 2002, a one-time physical water quality sampling event was conducted.
Four teams in four boats evaluated physical water quality parameters throughout the
study area and further up into the watershed. Efforts were made to capture both high and
low tide data in sampling locations. The results of the December 2002 monitoring event
can be viewed in Appendix B. The sampling locations for this event are also presented in
Figure 11.

YSI 6600 Extended Deployment Data Sonde Probes
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Figure 11. Approximate Water Quality Sampling Locations
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Figure 12. DARB MS-4 Monitoring Results and Avg. Daily Rainfall
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Figure 13. DARB MS-4 Monitoring Results and Avg. Daily Rainfall
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23

DO Conc mg/L

8/18/2003 17:00

8/16/2003 2:30

8/13/2003 12:00

8/10/2003 21:30

8/8/2003 7:00

8/5/2003 16:30

8/18/2003 16:30

8/16/2003 2:00

8/13/2003 11:30

8/10/2003 21:00

8/8/2003 6:30

8/5/2003 16:00

8/3/2003 1:30

7/31/2003 11:00

7/28/2003 20:30

7/26/2003 6:00

7/23/2003 15:30

7/21/2003 1:00

7/18/2003 10:30

7/15/2003 20:00

Salinity (ppt)
30

25

20
1

0.8

15
0.6

10
0.4

5

8
1.6

7
1.4

6

5
1

4
0.8

3
0.6

2
0.4

1
0

0
-0.2

Stage (meters)

35

Stage (meters)

Salinity ppt

8/3/2003 2:00

7/31/2003 11:30

7/28/2003 21:00

7/26/2003 6:30

7/23/2003 16:00

7/21/2003 1:30

7/18/2003 11:00

7/15/2003 20:30

7/13/2003 5:30

Date Time Te

0

7/13/2003 6:00

7/10/2003 15:30

DO (mg/L)

Curry Creek at U.S. 41 Salinity
1.6

1.4

1.2

0.2

0

-0.2

Date Time

Depth m

Curry Creek at U.S.41 DO

1.2

0.2

Date Time

Depth m

Figure 15. Datalogger Deployment at the Mouth of Curry Creek: Salinity and DO

24

Turbidity+ NTU
8/18/2003 16:30

8/16/2003 2:00

8/13/2003 11:30

8/10/2003 21:00

8/8/2003 6:30

8/18/2003 16:30

8/16/2003 2:00

8/13/2003 11:30

8/10/2003 21:00

8/8/2003 6:30

8/5/2003 16:00

8/3/2003 1:30

7/31/2003 11:00

7/28/2003 20:30

7/26/2003 6:00

7/23/2003 15:30

7/21/2003 1:00

7/18/2003 10:30

7/15/2003 20:00

7/13/2003 5:30

Sp. Cond. (mS/cm)
40
1

30
0.8

0.6

20
0.4

50
1.6

45
1.4

40

35
1.2

30
1

25
0.8

20
0.6

15
0.4

10

5
0

0
-0.2

Stage (meters)

60

Stage (meters)

SpCond mS/cm

8/5/2003 16:00

8/3/2003 1:30

7/31/2003 11:00

7/28/2003 20:30

7/26/2003 6:00

7/23/2003 15:30

7/21/2003 1:00

7/18/2003 10:30

7/15/2003 20:00

7/13/2003 5:30

Date Time Te

0

Date Time Te

Turbidity (NTU)

Curry Creek at U.S.41 Specific Conductance
1.6

50
1.4

1.2

10
0.2

0

-0.2

Date Time

Depth m

Curry Creek at U.S. 41 Turbidity

0.2

Date Time

Stage m

Figure 16. Datalogger Deployment at the Mouth of Curry Creek:
Specific Conductance and Turbidity

25

6

pH
8/18/2003 16:30

8/16/2003 2:00

8/13/2003 11:30

8/10/2003 21:00

8/8/2003 6:30

8/18/2003 16:30

8/16/2003 2:00

8/13/2003 11:30

8/10/2003 21:00

8/8/2003 6:30

8/5/2003 16:00

8/3/2003 1:30

7/31/2003 11:00

7/28/2003 20:30

7/26/2003 6:00

7/23/2003 15:30

7/21/2003 1:00

7/18/2003 10:30

7/15/2003 20:00

Chlorophyll (ug/L)

1.6

90
1.4

80

70
1.2

60
1

50
0.8

40
0.6

30
0.4

20
0.2

10
0

8.5

8

7.5
1

0.8

7
0.6

0.4

6.5

Stage (meters)

100

Stage (meters)

Chlorophyll ug/L

8/5/2003 16:00

8/3/2003 1:30

7/31/2003 11:00

7/28/2003 20:30

7/26/2003 6:00

7/23/2003 15:30

7/21/2003 1:00

7/18/2003 10:30

7/15/2003 20:00

7/13/2003 5:30

Date Time Te

0

7/13/2003 5:30

Date Time Te

pH

Curry Creek at U.S.41 Chlorophyll

-0.2

Date Time

Stage m

Curry Creek at U.S. 41 pH
1.6

1.4

1.2

0.2

0

-0.2

Date Time

Depth m

Figure 17. Datalogger Deployment at the Mouth of Curry Creek: Chlorophyll a and pH
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Cow Pen Slough and Blackburn Canal Water Quantity and Quality
The largest freshwater input to the DARB project area is the Cow Pen Slough Canal
followed by Curry Creek / Blackburn Canal. These two man made conveyance systems
have increased the amount and timing of freshwater inputs to the DARB system. To
illustrate the change in hydrology, Figure 19 displays the 1847 water courses and current
watercourses overlaid on a county aerial. Figure 20 presents stage data and discharge
from both the control structures on Cow Pen Slough Canal. The total volume of fresh
water discharged across the upper cow pen slough weir between June and November
2003 was calculated at approximately 35,000 acre-feet. The data from the upstream weir
was used for the calculation due to less equipment down time and more reliable data.
Sarasota County has been testing Cow Pen Slough for primary and secondary drinking
water standards from February 2003 through present to determine the possibility of using
Cow Pen Slough as a public water source. (Sarasota County Water Resources 2003) The
results indicate that the only parameters consistently above the acceptable range of values
for primary and/or secondary drinking water standards were color, iron and on one
occasion odor. Therefore, the large input of fresh water from Cow Pen Slough does not
appear to have harmful or toxic pollutants that may affect the downstream estuarine biota.
Studies conducted on the Myakka River have estimated that discharges to Blackburn
Canal are between five to ten percent of the flow on the Myakka River (USGS, 1992).
For the purpose of estimating flow the USGS gage no. 02298830 located on the Myakka
River near Sarasota was used for volume estimations. Figure 21 graphically illustrates the
increase in discharge for Blackburn canal due to the influence of the Myakka River. The
discharge values were calculated at five, seven, and ten percent of the discharge
calculated at the Myakka River gage in order to see the relationship between higher and
lower flow regimes. The total estimated volume of fresh water discharged into Blackburn
Canal from the Myakka River from June through November 2003 ranged from 17,000 to
34,000 acre feet. The only water quality data available for Blackburn Canal was collected
by FDEP as part of the strategic monitoring of water bodies that were identified as
impaired on the 1998 Impaired Waters (303d) list. Data was collected on four occasions
between June and October 2003 at Blackburn Canal and Capris Isles Blvd. Dissolved
Oxygen was the only parameter that was consistently low during all four events. All other
parameters fell within range for class III waters. The data collected during the four events
did not indicate that pollutants were at levels that would adversely affect estuarine bioto.
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Figure 19. 1847 survey and present day water feature overlay.
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Myakka River and Estimated Discharges to Blackburn
Canal Jun.-Nov. 2003
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Figure 21. Calculated Discharge from the Myakka River and estimated discharge from
the Myakka River to Blackburn Canal June through November 2003
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Discussion
Mean Dead Oyster vs. River Kilometer

Mean Dead Oysters

Both seagrass and oysters are aquatic
biological indicator organisms with definite
sc1
sc2
cc1
habitat requirements. As aquatic organisms,
db1
water quality is a primary factor in their
lyb1
overall health, density, and distribution.
rb1
Different species of seagrass have slightly
1
1.8
2.1
2.8
3
3.35
different salinity tolerances. Halodule
River Kilometer
wrightii, the only species of seagrass found in
Mean Dead
Figure 20 Dead oysters vs river kilometer
the DARB monitoring transects during this
event, has a large range of salinity tolerance.
Although seagrasses can tolerate salinity fluctuations, they prefer habitats that have
salinity ranges from 24 ppt to 35 ppt. However, the ability of seagrass to conduct
photosynthesis has been shown to decrease as salinity decreases. (USFWS Multi Species
Recovery Plan For South Florida, 1999) Another requirement of seagrass is water
clarity. Water clarity can also affect their ability to conduct photosynthesis: The Sarasota
Bay National Estuary Program sponsored a study that attributed available light as the
primary abiotic factor that affects seagrass health in Sarasota Bay (Dixon, Kirkpatrick,
1995). Salinity and the parameters of color, total suspended solids, and turbidity that
affect water clarity showed a wide variation during the 2003 wet season. Work presented
by the SFWMD indicate that seagrass depth and distribution in the Indian River Lagoon
is directly correlated to available light which is reduced by increases in color and
turbidity associated with large freshwater discharges to the estuary. The results from
transect monitoring, visual observations of a decline in seagrass coverage during the
“growing season”, and water quality analysis imply that the above average rainfall during
the 2003 wet season yielded an overabundance of fresh water which contributed to an
environment that was unfavorable for seagrass health in the DARB system. Preliminary
results from Charlotte Harbor seagrass transect monitoring also point to a shoreward
retreat in the deep edge of some seagrass beds (Ott, personal conversation, 2003). A longterm monitoring program is planned for the DARB study area. Monitoring will occur
quarterly instead of once a year and this schedule will provide a better understanding of
the dynamic variability of seagrass health in the DARB
system.
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Oysters also have specific habitat requirements especially with regard to salinity. Oysters
grow best at salinities from 12-20 ppt. and can tolerate salinities from 5ppt to 25 ppt
(Olsen et al, 2003) Excessive valve closures and poor recruitment occur as salinities drop
below 14 ppt. Adult oysters are tolerant of fresh water however, salinities of 5 ppt or
lower will result in >95% mortality of juvenile oysters. High juvenile mortality can occur
when exposed to low salinities for just one week. Experimental results indicate that adults
can tolerate salinities as low as 5 ppt for up to eight weeks but can tolerate salinities no
lower than 3 ppt for prolonged periods (Tolley et. al., 2003). DARB water quality data
indicate that in locations where the highest oyster mortalities occurred, salinity dropped
below 5 ppt. The MS-4 monitoring results suggest that salinity in Dona Bay remained
below 5 ppt for the duration of the wet season. The meter deployment at Curry Creek
suggested that salinity remained below 1 ppt for at least a ten day period in August 2003.
As oyster sampling moved upstream, the percentage of dead oysters increased (Figure
20). Further evidence indicating that an overabundance of fresh water has impacted
oyster habitat can be gleaned from a GIS analysis of the contributing watershed acreage
into each of the bay segments where oyster sampling occurs. Lyon’s Bay had the
healthiest oyster beds with the most oysters as well as the highest percentage of live
oysters. Lyon’s Bay has the smallest contributing watershed of approximately 1,120
acres. MS-4 monitoring results indicate that Lyon’s Bay also maintained the highest
salinity throughout the wet season. Shakett Creek, with the largest contributing
watershed, 47,564 acres, and Curry Creek / Blackburn Canal with a 6,398 acre watershed
coupled with sustained wet season flows from the Myakka River watershed, claimed very
few to no live oysters. Peak flows into Shakett Creek from the Cow Pen Slough Canal
were as high as 2000 cubic feet per second during two of the tropical events associated
with the 2003 wet season. All stations had little to no spat recruitment noted during the
sampling. Preliminary results from this year’s monitoring of oysters in the
Caloosahatchee River to the south also indicate that impacts on oyster viability and spat
recruitment occurred during the 2003 wet season. (Volety, personal conversation, 2003)
The 2003 wet season exhibited an above average amount of rainfall (Figure 22) The
DARB system is an enclosed bay system with an artificially-large contributing watershed
altered by increased drainage. Seasonal and event-driven salinity and water quality
fluctuations appear to be extreme. This provides an environment that is not presently
conducive to the long term viability and health of the two bio-indicator genera discussed
in this report Whether the above average wet season or natural variability had the largest
effect on bio-indicator health during this summer or whether the altered hydrology and
geomorphology is not conducive to a favorable environment, is a question that needs to
be addressed. The large increase in the contributing watershed from historic conditions
coupled with hydrologic alterations must play a role in overall ecosystem health and
change. To gage that role versus seasonal and annual variability, a consistent hydrologic
and biologic monitoring program is necessary.
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2003 Pinelands and CMR Rainfall
vs CMR Historic Average (1993-2002)
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Figure 23. Area Rainfall for 2003.
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Recommendations
•

Identify and initiate hydrologic restoration projects where possible in the DARB
watershed. Restoration projects should focus primarily on attenuating freshwater
discharges to the DARB system.

•

Draft a specific monitoring plan and schedule for the DARB watershed that
integrates biological, hydrological and water quality monitoring. Based on
collected data, set up theoretical recovery targets of bio- indicators.

•

Fix the ARMS system to the point that data is accurate with no gaps. This is
essential to a proper evaluation of the hydrology of DARB. Also, correct historic
ARMS data through the evaluation of field notes.

•

Conduct a comparative analysis on salinity fluctuations between DARB and other
estuary systems with fewer alterations.

•

Conduct an annual oyster spat recruitment study for the DARB system. This
would involve monthly set up, collection, and counting of recruited spat on strung
oyster shell from March through October. Oysters have difficulty setting spat
when water is too fresh.

•

Conduct a shoreline mapping project for the DARB system that follows the extent
of the river kilometer system.

•

Draft a voluntary “fisherman’s catch survey” in order to do some statistical fish
population studies. This data can be evaluated and incorporated into the annual
report.

•

Create a public awareness program to both discourage the building of seawalls
and encourage the public to abandon seawalls and let their shorelines re-colonize
with native mangroves.

•

Construct a dynamic tide/flow model for the DARB system. Accurate bathymetry
is essential for this function.
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Appendix A
Statistical Analysis of Oysters
Oyster Field Sampling Sheets
Seagrass field Sampling Sheets
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Appendix B
MS-4 Water Quality Monitoring Results For March – June 2003
December 4, 2002 Physical Water Quality Results
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