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1.0 INTRODUCTION TO THE EIGHTH ANNUAL REPORT 
 

The Florida Department of Environmental Protection permit #0128463-001-JC and 
United States Army Corps of Engineers permit #199602789 (IP-CC), authorizing 
restoration activities in the Clam Bay system, make annual monitoring through fixed 
vegetative survey of the Clam Bay system a special condition of the permit for ten 
consecutive years.  This report presents Year 8 of the schedule with the final due in 2008.   
 
Annual monitoring conducted within the system consists of three distinct components. 
The first is hydrographic monitoring and analysis of bathymetric and tide gauge data.  
This is conducted to monitor the status of Clam Pass and analyze the effectiveness of the 
pass to keep itself open. The second component is water quality monitoring. Monthly 
monitoring of water quality parameters is conducted and results analyzed for trends in 
improving or deteriorating water quality within the Clam Bay system. The third 
component of the annual monitoring is biological. Monitoring of vegetative plots is 
undertaken to measure and analyze recovery of the mangrove die-off areas. The analysis 
of this third component comprises the bulk of this report though summaries of the other 
two are also presented. More detailed reports on the water quality and hydrographic 
monitoring are produced by the sub-consultants responsible for those elements, and are 
included as attachments. 
 
Biological monitoring consists of eleven mangrove monitoring plots, scattered 
throughout the system and nine seagrass transects set up by Turrell, Hall & Associates 
Inc., in addition to the eleven plots in the original die-off area surveyed by Lewis 
Environmental Services, Inc.  Background and methodologies of the monitoring are 
provided in following sections. 
 
In section 8.0 the focus of work and recommendations of specific tasks for the coming 
year are described.  The scope of work has been developed based on the results of 
monitoring surveys and through collaboration with the consultant team, regulatory 
agencies and staff of the Pelican Bay Services Division.  

 
 1.1 2007 Work Completed 

 
 A focus for additional work to be carried out in 2007 was presented in the 
 concluding sections of the Seventh Annual Monitoring Report.  This included                         
 the following items that have been successfully completed: 
 
 1)   Clearing of fallen trees within the main waterways  
 2)   Exotic and nuisance vegetation removal.  
 3)   Monitoring of the cattail and restoration areas along the berm. 
 4)   Inlet bathymetric survey.  
 5)   Ongoing monitoring and maintenance of the existing flushing channels.  
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 6)   Develop Updated Management Plan for the Clam Bay system 
 7)   Continued year-round monitoring of the system. 

  
In addition to the above items, the 2006 report also discussed the need to start examining 
renewal of the permits with the appropriate regulatory agencies.  In support of this, an 
updated Clam Bay Management Plan was drafted and is under review by County staff 
and the Pelican Bay Service Division Board.  This plan will be the guiding document for 
ongoing management activities for the next several years.   
   
The overview for 2007 was that of steady progression in the mangrove recovery process.  
With two years of non-eventful hurricane seasons has allowed areas that were impacted 
by storms in 2004 and 2005 to continue naturally on the road to recovery.  Efforts 
undertaken thus far still appear to have been successful, particularly construction of the 
flushing cuts.  Additional emphasis has arisen in the past year with regards to seagrass 
survival and monitoring within outer Clam Bay and this will be discussed in more detail 
in the seagrass section of this report (Section 3.0).  This is a highly complex estuarine 
ecosystem and continued diligence is needed to monitor the ongoing recovery of the 
mangroves both within the die-off areas and throughout the system. 
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2.0 MANGROVES 

 
2.1 Turrell, Hall & Associates Inc, Eighth Annual Mangrove Data: Graphs, 

Pictures and Plot Descriptions 
 

Methodology 
 

To effectively monitor mangrove health and changing conditions over the life of 
the permit, fixed plots were established throughout the system.  Approximate plot 
location was determined from examination of low elevation aerial photographs 
and finalized upon ground truthing.  Initially, 10 plots were established and 
monitored. In 2002, an additional plot was added in a new lightning strike zone 
and one plot in 2006 was removed due to overall success of the plot. Locations 
are illustrated on the attached map (Figure 1).  Primary considerations in plot 
placement were as follows: 

 
·  To provide a spread of plots throughout the system 
·  To supplement, without duplicating, the work of other researchers 
·  To monitor areas of special concern such as small additional die-off or 

stressed areas 
·  To fulfill permit requirements 

 
The previous monitoring work of Lewis Environmental Services entailed eleven 
10m x 10m permanent quadrats within the main die-off area, in the north-west 
portion of the system.  Turrell, Hall & Associates has established an additional 11 
plots and has the option of establishing additional plots should the need arise. The 
Conservancy of Southwest Florida was carrying out an additional research effort 
to monitor mangrove re-growth in Clam Bay following the restoration work.  No 
data analysis for the Conservancy’s monitoring is included in this report.   

 
Each Turrell, Hall & Associates monitoring plot is a measured 10 m x 10 m 
square staked at each corner and marked in the center point with labeled PVC 
piping.  Monitoring activities included enumeration and mapping of living and 
dead trees with diameters at breast height (DBH) recorded for all living trees with 
a DBH greater than 2.5 cm.  Seedlings were identified by species and numbers 
were estimated by count or percent cover (where high numbers make individual 
enumeration difficult).  In 2003, each measured tree was tagged and marked with 
a number to allow for easier tracking of individual trees as well as to allow more 
specific comparisons over time.  Any saplings that grow to sufficient size (>2.5 
cm DBH) between monitoring events are added to the tree counts and receive tags 
and numbers as well. 
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Photographs were taken and any additional observations, including standing 
water, wildlife or signs of stress are noted.  Time, tide, and prevailing weather 
conditions were also noted for each survey. 
 
Additionally, meandering transects were walked throughout the system to inspect 
stressed areas or to observe areas of concern related by residents of the 
community or through examination of aerial photographs. These surveys are 
conducted throughout the year as needed. Observations made during these 
pedestrian transects are noted in the general biological discussion of this report. 

 
Results 
 
See attached sheets.  Plot discussions have been included on the same page.   
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PLOT 1 
 

Growth within this plot has been noted, with 
improvement evident throughout the entire plot.  
The canopy is still evenly split between reds and 
whites.  The trees are all in better condition than 
last year due to no impacts from storms these 
past hurricane seasons.  The groundcover is still 
mangrove seedlings with a few whites, most of 
which are concentrated in the northern half of the 
plot.  Over the entire plot there are still 
improvements being made with trees being 
added each year as this plot continues to 
improve.       

2006 2007 
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PLOT 2 
 

This plot is dominated by red mangroves in the 
DBH measurable class sizes.  The reds are still 
dominating the overall groundcover as well as 
the canopy of this plot. The seedlings are 
increasing in size with the overall condition of 
this plot still being good.  More mangroves will 
be added over time as the existing seedlings 
continue to grow and increase in size.            
 
 

2006 2007 
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PLOT 3 
 

Red mangroves still dominate this plot, with a 
few blacks and whites present throughout.  Red 
mangrove seedlings still dominate the 
groundcover and the midstory.  Reds also 
dominate the majority of the canopy along with a 
few blacks and whites.  The overall condition of 
this plot is still improving with an increase of 
growth recorded this year then last.  With the 
new red growth they will need to be added over 
the next few monitoring periods. 
 

2006 2007 
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Plot 4 
 

Due to past disturbances this plot remains in degraded 
condition with storm damage still very evident.  There 
has been an increase in the amount of Brazilian Pepper 
and Leather Fern within the plot and the surrounding 
area.  The trees within this plot are very slowly 
recovering with a few dead trees throughout the plot 
from past years.  The canopy is dominated by red 
mangroves with only two blacks that are both trying to 
rebound.  Elderberry and Brazilian Pepper within this 
plot may continue to lead to more stress to the 
recovering plot.  In all this plot has only slightly 
improved since last year, and with more time this plot 
will continue to recover as long as the groundcover 
doesn’t out compete the new mangrove seedlings and 
to have the Brazilian Pepper removed.           

     2007    2006 
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PLOT 5 
 

This plot consists of both red and black 
mangroves dominating the canopy.  The 
groundcover is being dominated with red 
seedlings.  These young seedlings are expected 
to continue to grow and increase the number of 
measurable trees within this plot.  The canopy is 
about 50/50 red and black mangroves, however 
with the new growth of many red mangroves the 
canopy over time will become red dominate as 
the overall condition of this plot continues to 
rebound from past storm damages.       
 

      2006    2007 
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PLOT 6 
 

This plot continues to improve over the past year 
with much additional growth of the trees being 
monitored in the plot.  The canopy as before is 
still dominated by blacks however the majority 
of the new growth and seedlings consisted of 
whites.  This plot had the addition of only 3 trees 
this year but next year there could potential be 
many new trees added to the list meeting the 
required 2.5 DBH measurement.   
 
 

    2007 2006 
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PLOT 7 
 

This plot continues to progress very well with the 
existing white mangroves maturing and is still the 
dominant species.  This plot has rebounded very 
well over the past two years with many new trees 
that have been added to the list with many more 
still to be added in the next few years.  The trees 
continue to fill out and the midstory growth has 
once again the most noticeable change.  The 
canopy is white dominated and in some areas fallen 
trees have caused a little damage to the surrounding 
trees, but overall this plot continues to progress.   
 

     2006      2007 
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PLOT 8 
 

This plot like years past is still dominated by white 
saplings with almost all of the remaining trees being 
less than 2.5 DBH.  This plot’s overall condition is 
still improving with much additional Understory 
growth as seen in the photos below.  No true canopy 
cover is present there are a few large black 
mangroves present however the majority of new 
growth consist of red and white mangroves.  The 
next couple of years more progress will continue to 
be recorded as the smaller trees continue to grow and 
form a canopy.  Overall the plot continues to 
rebound and improve.     

     2006        2007 
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PLOT 9 
 

Groundcover in this plot is just as thick this year as 
it was last year.  The cover consists of leather fern 
throughout the entire area and scattered Brazilian 
Pepper.  There are many down mangrove trees, 
however the existing mangroves have begun to 
recover.  New mangrove growth was not observed 
this year and we believe this is due to the heavy 
groundcover that could potentially be limiting new 
mangrove growth.  There are still a few young reds 
that could become measurable within the next few 
years but as of this year no new growth was 
recorded.  Brazilian Pepper is also to be removed 
form this plot.  
 

    2006 
     2007 
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PLOT 10 
 

The overall condition of is plot continues to 
show signs of improvement with many new 
white mangroves that will need to be added after 
a couple more years of growth.  Many of the 
previously broken red trees are gone with new 
whites growing in their place.  The canopy is still 
white dominated and the groundcover mainly 
consists of white seedlings with some Batis 
growing throughout the plot.     
 

     2006      2007 
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PLOT 11 
 

The past storm damage is still noticeable within 
this plot.  There are still many damaged/dead trees 
down throughout the entire plot.  As noted last 
year there is considerable new growth that is still 
progressing and many of the young whites have 
increased in size and were added to the 
monitoring list.  The canopy is white dominated 
with only one large black mangrove remaining.  
The overall health has begun to rebound and is 
evident in the recorded trees from the past years.  
 

     2006 
     2007 
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2.2 Lewis Environmental Services, Inc.: Mangrove Data 
  

Methodology and additional data for Lewis Environmental Services is attached 
separately in their report, and will not be repeated here for brevity’s sake.  
Photographs and discussion from the LES report are included on the following 
pages.  Tree census results are graphically depicted in the attached report, along 
with actual numbers of mangrove shrubs per plot.   
 
  
 
 



Clam Bay Restoration and Management 
Biological Monitoring  
Turrell, Hall & Associates, Inc.: Eighth Annual Report 
Lewis Environmental Services, Inc.: Report #10 
December 2007 
 

21 

Lewis Environmental Services Inc. provides the following discussion of their results:  

 
Annual rainfall amounts from 1996 through October 2002 have been less than the 
exceptionally heavy rains of 1995 when many large and small trees died. This factor 
alone probably contributed greatly to the start of the recovery process seen during 1997 
and which apparently continues through 2002.  In 2003 rainfall exceeded, by several 
inches, most of the previous years yet the mangroves within the Strand impacted area 
continue to thrive.  This success in survival throughout the wet season is undoubtedly 
due to the construction and maintenance of the flushing cuts throughout this area.  
Rainfall in 2004, despite the hurricanes which passed the project area, was less (through 
October) than the previous years. 

Since the forest floor within the entire forest is virtually level the success in forest 
regeneration that we have seen near the Strand is due to the network of small flushing 
cuts that have been dug throughout most of this area.  Each channel, due to the level 
topography, can only drain a small zone.   It is within these narrow zones, on each side 
of most channels, where mangroves have recruited successfully and which continue to 
grow.  Two large areas, east of the main North South channel, where flushing cut 
networks have not yet been dug remain stressed with little sign of recovery.  Flushing 
cuts will be dug in these areas within the next 2 or 3 years.  The dense growth of 
mangroves in and around Plots 1 and 3 contain a mixture of reds, black and white 
mangroves.  At present the white mangroves are most abundant but this seems to be a 
pattern typical of natural recruitment of mangroves in similar areas throughout the Clam 
Bay area.  Casual observations on small areas that have been damaged by lightening 
strikes show that the first mangroves to recruit to the openings are usually whites.  
Eventually these are out competed and replaced by blacks and or reds. 

During 1999 Batis maritima died out over much of the forest floor.  By October 2001 it 
recovered again across most of the forest floor and within the boundaries of most of the 
LES monitoring plots.   Presumably the 1999 die-off was due to the large amount of 
rainfall in this area as recorded at the Pelican Bay Golf Course during September 1999.  
Direct rainfall and heavy runoff from upland developed areas around Clam Bay 
presumably combined to hold water levels above the tolerance levels of Batis.  LES 
staff has witnessed water flowing, from the sprinkler systems on the condominium 
grounds, across the Strand road into the mangrove forests.    The control plots (9, 10, 
and 11), and Plot 8, due to shading from an intact mangrove canopy, were never 
covered by Batis.   After the flushing channels were dug in the main die-off area, to the 
east of the Strand, Batis quickly recovered.   Due to the change to a once per year 
monitoring schedule we cannot accurately chronicle how quickly Batis responded to the 
changes in hydrology brought about by the new channels.  Batis continues, in 2005, to 
flourish in the plots that are not shaded by dense tree growth. 

Prior to the construction of the flushing cuts LES staff established their locations by 
looking for very wet low spots.  These spots were marked with flagged stakes. This was 
done during the dry season when the die-off area was otherwise dried out. The wet spots 
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(and very soft spots) presumably represented the lowest elevations within the forest.  
Most of the wet spots were devoid of any trace of plant growth.  Following the walking 
survey a network of small channels were marked and later dug by a crew from 
Floraquatics, Inc.  Some of these low spots were adjacent to the Riley experimental 
plots.  We attempted to avoid those areas.  New flushing cuts were dug during the 
summers of 2004 and 2005.  Maintenance of these cuts is normally done before the wet 
season begins and after storm events. 

The rearrangement of the mangrove results into areas with and without flushing 
channels was done to emphasize the impact and effectiveness of the flushing channels.  
Those plots adjacent to old channels (Plots 1,3,4, and 8) support the best growth of 
mangroves, mangroves, in plots 2 and 6, adjacent to new channels dug in the summer of 
2004 have not had time to respond to improved tidal flushing, and plots 5 and 7(not 
near flushing channels) do not support sustained mangrove growth.  Many new 
channels will be dug throughout the main die-off area during the dry season of 2005.  It 
will be interesting to observe the forest’s response to this network of small flushing 
cuts.   

The count and mean height (in feet) of trees 6 feet and above in each of the plots (Table 
1) demonstrates that the control plots (Plots 9, 10, and 11) are dominated by fewer but 
more large trees.  Hurricane Wilma (Figures 3a and 3b) seems to have knocked over 
many large trees in the forest.  These photos were taken about one week post Wilma.  
Some of the monitoring plots were visited…not all of the tall trees were down but there 
was major damage throughout the entire project.  Floraquatics, Inc. crews cleared 
downed trees and branches from the flushing cuts and the forest floor around the Strand 
seemed dry compared to the conditions during the 2005 survey. 

Flushing cuts were installed near plots 5 and 7 during 2005.  They have not been in 
place long enough to see the strong response characteristic of the plots and general 
forest in areas where flushing cuts have been in place for several years. 
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Figure 1.  Plot 1, November 2007. 

 
 

Figure 2. Plot 2, November 2007 
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Figure 3.  Plot 3, November 2007 

 

Figure 4.  Plot 4,  November 2007. 
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Figure 5. Plot 5, November 2007 

 
 

Figure 6. Plot 6, November 2007 
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Figure 7.  Plot 7, November 2007 
 

 

Figure 8. Plot 8.  November 2007 
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Figure 9.  Plot 9 (control), November 2007 

 
 

Figure 10.  Plot 10 (control), November 2007. 
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Figure 11.  Plot 11 (control), November 2007. 
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3.0 SEAGRASSES 
 
3.1 Methodology 
 

Seagrasses are a valuable biotic indicator of environmental health and the PBSD 
has recognized the value in maintaining viable conditions for seagrass growth.  
The original permitted dredging design-entailed impacts to seagrasses within the 
channel between Outer Clam Bay and Clam Pass.  Monitoring over the life of the 
permit was designed to allow documentation of the regeneration or loss of 
seagrasses within the system and follow the effect of increased tidal flushing on 
seagrass aerial coverage and density within the potentially affected beds. 

 
Methods include examination of aerial photographs and ground truthing by in-
water and wading surveys.  Accurate estimation of seagrass coverage is primarily 
hampered by visibility.  The most effective survey time has been at low tides 
when shallow water and substrate exposure make coverage estimation easier.  
Best effort was made to overcome the visibility obstacles in those areas that were 
deeper.  

 
Coordination with DEP staff resulted in a system of transects being established as 
depicted on the enclosed map (Figure 2).  These transects were traversed, 
swimming where possible to avoid disturbing the sediment or walking were 
necessary and a 1m x 1m quadrat placed at locations along the transects where 
seagrasses are observed.  The following data was recorded for each quadrat: 

 
·  Percent coverage by seagrasses  
·  Seagrass species composition 
·  Epifauna or visible infauna 

 
Over time, the survey methodology has been modified due to the ephemeral 
nature of the grasses being monitored. It was noted early on that the seagrasses 
shifted in location and that fixed quadrats in the same location year after year did 
not accurately depict the seagrass coverage or presence within the Bay.  More 
general observations of the presence of grasses along these transects have been 
used to locate the grass beds with the quadrat measurements used to quantify 
coverage within those areas where grasses are found.  
 

 
3.2 Discussion 

 
Concerns related to the seagrass coverage within the bay were raised by adjacent 
property owners and these concerns prompted Collier County to commission an 
additional study by Post, Buckley, Schuh, & Jernigan Inc. (PBS&J) related 
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specifically to seagrasses and nutrient inputs within not only the Clam Bay 
System but also Venetian Bay, Moorings Bay and the entire Doctors Pass area.   
 
 
Some of the results of the PBS&J study relevant to the Clam Bay System were; 
 

·  That seagrasses were present within Outer Clam Bay. Paddle Grass 
(Halophila engelmannii) was observed at 13 of the 30 randomly 
generated points within Outer Clam Bay.  

·  That resident’s concerns that seagrass coverage had declined from 60+ 
acres to present were unfounded as early estimates of 60+ acres were 
likely erroneous.   

·  That nutrient loading within Outer Clam Bay had increased the past 20 
years (though not to the extent of the more southern waters of Venetian 
Lagoon and Moorings Bay).   

·  That nutrient and chlorophyll-a levels within Outer Clam Bay, even 
though they may have increased, were still below median values for 
Florida estuaries.  

 
Also as a result of these increased concerns regarding seagrasses, Turrell, Hall & 
Associates expanded the seagrass survey this year to cover the entire bay and not 
just the defined transects.  The purpose of this additional study was to more 
completely survey the system so that we could respond to the following questions: 

 
·  What is the current extent of seagrass resources in Outer Clam Bay? 
·  How has seagrass coverage changed? 
·  What are the most likely factors associated with recent declines or increases in 

seagrass coverage? 
·  Are any actions needed to allow for continued viability of these seagrass 

resources? 
 
The results of this additional study are also shown on exhibit 2.  Additional 
seagrass beds and macroalgae were observed in areas were we had not previously 
documented them.  Though all of our observations were of shoal grass, it was 
noted that all of the PBS&J observations were of paddle grass.  We have observed 
in the past that these grasses, especially paddle grass, are very ephemeral in this 
system and it is likely that the 2 months between the PBS&J and the Turrell, Hall 
surveys enough time for the paddle grass to disappear.  Twice a year surveys 
rather than once a year may help determine if this is a common phenomenon.   
 
Since the currently required monitoring program is not quantitative in nature over 
the entire bay it was felt that this additional study would complement the work 
being done under the auspices of this report.  Additional information related to the 
seagrass resources throughout the entire bay rather than limited to the permitted 
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survey transects adds to the broader picture of the entire system and allows for 
more informed decisions to be made related to the Clam Pass ecosystem. 

 
3.3 Recommendation 

 
If it is decided that this comprehensive information is desired on an annual basis, 
then thought should be given to modifying or augmenting the currently requires 
seagrass survey to include this system-wide survey.  Of more use might be to 
conduct a bi-annual spot survey to monitor relative seagrass presence in the 
system and then conduct the system-wide survey every three to five years to 
monitor overall coverage. 
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3.4 Seagrass Data 
 

Outer Clam Bay: Transects 1 and 2 
 
Transects one and two were observed with a surface supplied air source and dive 
gear in water depths from 2 to 3 ft. with visibility less than 6 inches.  Halodule 
wrightii (Shoal grass) was found within quadrats 4, 5 and 6 of Transect 1.  The 
seagrasses were more specifically located adjacent to the southern mangrove 
fringe in Outer Clam Bay in front of the single-family residences.  Please see the 
attached seagrass transects map with the location indicated and the percent 
coverage of the area.   
 
There were several oyster clumps (approximately 2 inches by 2 inches), Upside- 
down jellyfish (Cassiopeia xamachana), small amounts of shell debris, and red, 
green and brown algae (Rhodophyta, Chlorophyta, and Phaeophyta) were also 
observed along Transects 1 and 2. 
 
One small patch of seagrasses was observed along transect 2 close to the western 
mangrove fringe line.  Other resources such as green and brown algae along with 
the Florida fighting conch (Strombus alatus), and Florida horse conch 
(Pleuroploca gigantean) were also observed throughout this transect.   
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Florida Horse Conch Transect 2 
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Outer Clam Bay: northwest sector, transect 3 
 
Transect 3 was traversed with the use of a mask and snorkel in water depths from 
approximately 10 inches to 2 feet.  Shoal grass has once again reappeared in this 
transect indicating a slight net improvement for this transect.  There were also 
blue-green and red algae present within the shallows, however blue-green algae 
was still observed in the deeper part of the water column.  There was also a lot of 
Caulerpa that was present around this transect area.     
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Waterway south of boardwalk, Transect 4. 
 
This transect was observed using dive equipment in water depths approximately 
1ft. to 4 ft. with visibility approximately 2 ft. or less.  The current was incoming 
and much stronger while traversing this particular transect.  Halodule wrightii 
(Shoal grass) and Thalassia testudinum (Turtle Grass) was observed in small 
amounts along western mangrove fringe line south of the cart path bridge.  There 
were also large amounts of shell and vegetation debris that was observed drifting 
with the current along the bottom sediments.  Oysters were once again observed 
along the mangrove fringes on both east and west fringe lines.  Several blue crabs 
(Callinectes sapidus) were also observed scattered throughout this transect along 
with Mangrove Snapper and Sheepshead that were observed in and around the 
Boardwalk piles.   
 
Seagrasses were observed while diving in the vicinity near the shoal south of this 
transect as well as more shell debris and some Clams that were observed and 
photographed.   
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Shoal grass (Halodule wrightii) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Southern hard Clam (Mercenaria campechiensis) 
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Western region of shoreline north of boardwalk, Transect 5 
 
Transect 5 was traversed by wading in the water and the use of a mask and 
snorkel in areas of low visibility and higher water levels.  The water depths 
ranged from 0 inches to 12 inches.  No seagrasses were observed while traversing 
transects, however, black mangrove pneumatophores and algae patches were 
found.  Mud snails, the Florida fighting conch, and heavy foot traffic was also 
observed along quadrat numbers 7, 8, and 9 (those quadrats closest to the pass).  
Areas of Southern hard Clams (Mercenaria campechiensis) were observed 
throughout quadrat numbers 7 and 6.  This is a return of Clams within the bay 
area since the beginning of this Annual Monitoring, indicating a net improvement 
for this transect and the bay.    
 
 
 
  
 

 
 

Exposed substrate at low tide along Transect 5 
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Eastern region of shoreline north of boardwalk, Transect 6. 
 
Transect 6 was also traversed by use of wading and mask and snorkel in deeper 
areas.  Visibility was clear in the shallows and ranged from 2 to 3 ft in deeper 
parts of the channel, around quadrat numbers 6, 7, 8, and 9.  Shoal grass was 
observed in quadrats 3 through 6 and the average percent coverage was estimated 
to have again increased compared to the previous years.  Coverage distribution 
did change as quadrat 5 density increased this year from around 40% to about 
50% while quadrat 3 densities decreased from 50% to about 20%.  There was an 
increase in quadrat 6 density from 0% to about 15%.  There were also Mud snails 
and a small patch of red and green algae that was found within the seagrasses and 
bottom composition was a sandy sediment.   
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Inner Pass, shoal area east of Clam Pass, Transect 7 

 
Transect 7 is orientated north to south and covers a large portion of the shoal area 
just east of the Pass.  This transect was observed by wading due to the shallow 
water depths and clear waters.  Large amounts of shoal grass were observed once 
again in the vicinity of a mangrove island, more specifically located in quadrates 
3, 4, 5 and 6.  This year’s percentages are slightly different to the previous year 
though distribution continues to change.  Last years grasses were located in 
quadrats 4 through 5 while this year the grass has shifted slightly to the south and 
grasses were found in quadrats 3 through 6 instead. 
 
Remaining portions of this transect consist of a sandy sediment with green mat 
algae, mud snails, and Florida fighting conchs. 
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Inner Pass, northern section of channel and shoal area, Transect 8 

 
Transect 8 is orientated northeast to southwest and consists of water depths 
ranging from 6 inches to 4 ft with a visibility approximately 2 to 3 ft.  Shoal grass 
was again observed in the immediate area of the shallower water depths, on the 
east side of the channel.  The grass this year appears to have continued to shift to 
the east, the grass observed last the past couple of years on the west side of the 
channel has not returned, this as stated last year is most likely due to sand build-
up and shallower water depths allowing this area to dry out during low tides.  The 
east side of the channel has seen an increase in density from around 10% to 
around 40%.  Small patches of algae, mud snails, and the Florida fighting conch 
were also found. 
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  Inner Pass, southern section of channel and shoal area, Transect 9 
 

Transect 9 is also orientated northeast to southwest.  Across the transect water 
depths ranged from 6 inches to 4 ft with a visibility of approximately 2 to 3 ft.  
Wading and dive equipment was utilized to observe the submerged resources.  
Shoal grasses were observed in the immediate area of the shallower water depths.  
Shoal grasses were not observed in the deeper part of the channel this year, but 
more specifically was located in quadrat numbers 4 and 5.  Mat algae and the 
fighting conchs were also found within the shallower waters.  Grass density 
decreased again in this transect and most likely it was due to the deposition of 
sand and water depths becoming shallower, allowing more drying time during low 
tides decreasing in the amount of potential area for grasses to grow. 
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4.0 SYSTEM OVERVIEW 
 
4.1 Aerial Photography 
 
Examination of low-level oblique aerials is the most effective method for determining 
areas of stress and concern.  A full mapping and acreage calculation was carried out 
during the first survey in 1999, and reassessed in subsequent years. The extent of the die-
off area was estimated again this year by digital mapping and interpretation of the aerial 
photographs.  In efforts to simplify the classifications and acreage determinations, we 
have considered areas as dead, or of concern (whether they be recovering die-off areas or 
new stressed areas).  The designation ‘areas of concern’ also encompasses portions of the 
system that are believed to have been impacted by hurricanes of 2005, leading to the 
stressed appearance.  Aerial photographs with follow-up groundtruthing were used to 
locate dead, stressed and recovering areas.  A selection of these photos is presented below 
with appropriate explanations.   
 
The exceptional recovery of degraded mangroves within the initial die-off area is 
illustrated by the following photographs.  Pioneering plants are dominated by white 
mangroves and ground truthing reveals that most of the trees are in the 4-8’ size range.   
 

 
East of the Strand Die-off area, 2000 
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East of the Strand Die-off area, 2003 

 
 

 
East of the Strand Die-off area, 2007 
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A stressed area north of the Commons just off the berm first noted in 2003 was still 
apparent this year from the infrared photograph.  Earlier observations revealed an area of 
exotic invasion along with a few degraded mangroves.  Over the past three years, while 
no obvious die-off has occurred, the area appearing stressed in aerial photos appears to 
have expanded to now encompass about 8.2 acres.  Ponding of freshwater inputs from the 
berm has also been previously noted. The high winds sustained during Hurricane Wilma 
last year have probably worsened the appearance of this area causing additional leaf loss 
from already mildly sick trees. However, the low-level stress has been in evidence for 
several years and consideration of channel construction in the region should now be 
made.  
 

    
  2004               2005 
 
 
 
 

2006       2007    
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In contrast, another stressed area that has been observed since 2003, continues to show 
improvement.  We have compared this year’s aerial photos to those taken the past three 
years. It seems that this area has recovered to the point that stress is barely visible from 
the aerial. 
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Another area of concern that became apparent beginning 2004 was also recovering notably. The 
small area just to the east of the Contessa condominium in Bay Colony experienced a rapid die-
off due to an old channel that had not been maintained but appears healthy this year. 

 

   
     2004       2005 

 
 

              2006       2007 
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Aerial reconnaissance this past year revealed an expanded area of concern within Upper Clam 
Bay.   Downed trees throughout this area lead us to believe that this is residual effects from the 
hurricanes but we will continue to monitor this area for signs of improvement or decline over the 
coming year.  
 

 
Storm damaged area next to St. Lauren Condominium 
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Noted in the 2005 report was a new die off area, thought to have been triggered by the 
clogging of an old channel during Hurricane Charlie in 2004.  This area is near the 
County boardwalk, and you can see how the die-off follows the outline of the channel 
from under the boardwalk and out around the adjacent open water areas.  In contrast to 
die-off areas in other parts of the system where interior mangroves succumbed first, in 
this example the waterward, fringing species are affected. Red mangroves are typically 
found closest to tidal waters and are thus more reliant on good water exchange than the 
hardier whites and blacks.  Abrupt loss of flushing explains this observation.  The area 
has not increased in size appreciably since it was first noted and the restoration of proper 
flushing was a work priority in 2005 that apparently halted the expansion of any die-off.  
Subsequent years will allow us to document any re-growth though, aside from some 
seedling recruitment, very little was observed this year.  
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4.2 Mangrove Plots 
 

The below photographs are of Turrell, Hall and Associates Plot #7. We highlighted this 
plot in previous reports because of the dense mangrove growth that has occurred in the 
last few years. In 2005, the canopy coverage had reached a point where the larger new 
trees were beginning to shade out the smaller, weaker growth, resulting in more 
noticeable dead small saplings and seedlings.  This is a normal phenomenon that thins out 
the mid- and understory allowing the stronger trees to have room to grow and become 
established with less competition for food and light.  This plot still is classified as 
recovering and continues to progress in a healthy manner; with no hurricane damage 
again this season, the leaves from most of the trees have grown back increasing the 
overall health in and around the plot.  As expected this plot is still progressing very well 
from the past storm damage and will continued to be monitored.  Continued progress is 
evident in the pictures below taken each year indicating the progress this plot has had 
over the past monitoring periods. 
                                          

      
            Plot 7, 2005         Plot 7, 2006 
 

 
 

                           
Plot 7, 2007 
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         Plot 8, 2006 

 
 

 
Plot 8, 2007 

In plot 8, shown above, an increase in density of the saplings continues to increase this 
year indicating the progress that this plot has had between last year and this year.  
Groundcover continues to increase and overall the plot continues to progress each 
monitoring period with more trees to be added through each monitoring period. 
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            Plot 11, 2006 
 

 
             Plot 11, 2007 

                                                                       
Plot 11 continues to progress and recover from the past hurricane damage.  There are still 
many trees down in and around this plot making the progression of this plot hard to 
notice.  It remains difficult to illustrate in our photos the overall health of this plot and 
how much it has continued to recover since the past storms.  Seedlings are primarily 
whites, and are covering about 85% of the plot.  Other than the trees damaged by the 
storm, this plot continues to progress very well, however there still continues to be an 
increase in the amount of Leather Fern throughout the entire plot and surrounding area.   
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4.3 North Tram Station Replanting Area 
 
This is the cattail area at the northern end of the berm where we have maintained cattail 
eradication efforts.  We planted several species of native vegetation and several 
additional species that have volunteered in the area since the original plantings.  The 
photos below clearly show that the vegetation has taken hold and has established itself 
well throughout the planting area.   
 

 

          
       2003      2004 

 
 

 
Looking along berm 
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In addition to the planting area, we have also been observing the cattails along the 
remainder of the berm and in the coming year will be determining were and what kind of 
plantings might be done to accelerate the conversion of these former cattail areas into 
more natural habitats. 
 

 
Area where cattails have been kept at bay and suitable for replanting 

 
 

 
2006 Cattails Adjacent to the Sandpiper Parking Area 
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                        Existing Cattails Adjacent to the Sandpiper Parking Area 2007 
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5.0     Bathymetric Monitoring  
 
5.1  Discussion 
 
The following paragraphs and exhibits are excerpts from the Humiston and Moore report 
and summarize the bathymetric monitoring data that was collected this year.  More 
complete information is presented in their full report. 
 
July 2006 to April 2007: Segments A,B, and C were dredged during this time interval. 
The dredging of Clam Pass inlet and interior channel was essentially preventative 
maintenance, removing sand from all three segments to prevent accumulation from 
reaching levels that could adversely affect inlet hydraulics and the self scouring 
capability of the inlet entrance or Section A. Approximately 21,000 cubic yards of 
material were dredged from the Clam Pass between January 22, 2007 and April 26, 2007. 
The sand was placed on the beach south of the inlet. This maintenance dredging included 
a modification, by request of the county, to increase the width of the dredge cut from 
stations 0+00 to 2+37.5. It is anticipated that the increase of the dredge cut at the entrance 
will have little if any improvement to the tidal flushing of the Clam Pass tidal system, 
because the wider cut results in a cross section that is larger than the equilibrium section 
area, and it is therefore expected to fill in quickly. However, the additional sand removed 
from the pass did allow for more material to be placed on the county park beach just 
south of the pass, and monitoring of the effects of the wider cut on adjacent beaches may 
be used in planning future maintenance operations. 

 
Figures 4 and 5 show a comparison of the tidal phase lag at high and low tide conditions 
at three tide gage locations within the bay system. Although there is a significant amount 
of scatter in the data, in each case the phase lag was reduced as a result of the dredging, 
indicating that the filling and draining of the bay occurred more quickly after dredging 
due to less resistance to flow at the inlet. Additionally, the pre-dredge low tide phase lag 
was larger than the pre-dredge high tide phase lag and the post-dredging low and high 
tide phases are now very similar. This asymmetric improvement is because the dredge cut 
represents a much greater percentage increase in cross section of flow near low tide than 
it does at high tide. This is illustrated by some of the more heavily shoaled areas that 
were so clogged with sand that they would be nearly dry at low tide, whereas after the 
dredging those areas are now deep enough to support significant tidal flow even on the 
lowest tides. This enhanced flow near low tide contributed significantly to the improved 
tidal exchange. 

 
The most recent tidal data time intervals are the following: 

• 12/13/2006 to 04/15/2007 
• 07/12/2007 to 08/21/2007 
• 08/23/2007 to 10/01/2007 
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Due to gage problems during these three time intervals, only 3 of 9 data sets were 
retrievable. The data that was collected indicates that phase lag was reduced as a result of 
the dredging. 
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5.2  Humiston and Moore Conclusions and Recommendations: 
 
The initial dredging of the flood shoals in 1999 and maintenance dredging of the flood 
shoal channel in 2002 has resulted in significant improvement to the stability of Clam 
Pass and tidal flushing of the Clam Bay system. These improvements to the hydraulic 
stability of the inlet from the April 1999 dredging have persisted. However, in 2006 the 
inlet channel and flood shoal areas accumulated enough sand so that conditions warranted 
maintenance dredging. The dredging was completed between the months of February and 
April of 2007.  The dredging included three sections A,B, and C of Cut #4 and a total of 
approximately 21,000 cubic yards of beach quality material was removed and placed 
south of the inlet along the county park from R-42+200 to R-43+500. Based on the most 
recent survey in April 2007, the average cross sectional area of flow overall in all three 
sections has increased approximately 50% over the July 2006 area, and remains close to 
500% over the 1998 values.  This maintenance dredging was completed nearly 5 years 
since the previous maintenance dredging. This indicates that implementation of this 
management approach has reduced maintenance requirements and reduced the cost of 
maintaining pass for tidal flushing purposes. Based on past performance, it is anticipated 
that maintenance dredging will not be required for another 4 or 5 years unless severe 
weather conditions accelerate shoaling rates.  Because of erosion along portions of the 
Clam Pass Park beach south of the inlet, County staff is evaluating the feasibility of 
obtaining additional sand for nourishment by dredging more frequently or expanding the 
dredging to include the inlet ebb shoal. This approach would provide immediate relief to 
the erosion problem on the park beach; however, it may also potentially have longer term 
consequences that should be carefully considered. A common impact from dredging 
significant portions of inlet ebb shoals is increased erosion of adjacent beaches. This 
occurs for several reasons, including; interruption of natural transport which relies on the 
presence of an ebb shoal to bypass the inlet, diminished protection from waves for areas 
close to the shoal, and the readjustment of dredge cut slopes to a flatter natural repose 
angle as the shoal begins to reform by trapping sand from the littoral system.  Monitoring 
of Clam Pass indicates that adjacent beaches, both north and south of the inlet, have been 
impacted by previous dredging. This has in the past been addressed by reducing the scope 
of the dredging to minimize disruption of littoral transport and natural inlet sand bypass, 
and by placing dredged material in the eroded areas. Due to the potential for adverse 
impacts, more extensive dredging at Clam Pass is not recommended without a more 
thorough evaluation of the severity of potential impacts. 

 
5.3 Humiston and Moore Recommendations for Ongoing Monitoring: 

 
The effects of the recent dredging which excavated the inlet to wider dredging limits in 
the entrance channel should be carefully monitored to determine if there are quantifiable 
impacts caused by expanding the cut width. This careful observation of how the adjacent 
beaches respond to this relatively small increase in dredging scope may provide useful 
data for the county in evaluating other alternatives to obtain sand for nourishment of the 
County Beach Park. 
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6.0 WATER QUALITY SUMMARY  
 
6.1 Sampling Results   
 
The sampling data are not included in this report due to volume of pages making up this 
information. All sampling information is available for review and inspection at the 
PBSD offices.  Field notes, Chain of custody records, and Laboratory reports are 
included in this data set. Of all the parameters, dissolved oxygen (DO), nitrates (NO3), 
orthophosphates (OPO4), total dissolved solids (TDS), and chlorophyll are discussed 
below. Discussion on these parameters is provided because they are the most indicative 
of nutrient loading or other potential water quality problems. The remaining parameters 
are not discussed because they all fall within normal and historic ranges for the sample 
areas. 
 
The enclosed graphs show the trends seen in the discussed parameters over the last few 
years. We also looked closely at monthly fluctuations as well as the annual averages in 
this year’s report. The monthly information can show if a single or catastrophic event 
contributed to a high or low annual average and can assist in interpretation of the data 
being presented. 
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Dissolved Oxygen (DO) 
 
Dissolved Oxygen is a measurement of the amount of oxygen available in the water. 
Aquatic life depends on oxygen in the water and low levels can be an indicator of poor 
health of an aquatic system. Outside influences such as temperature, wind, and rainfall 
can all affect DO.  Here in southwest Florida DO levels are typically higher in the 
winter months when rainfall and temperatures are both lower than in the summer 
months.  Equipment problems in 2003 resulted in faulty data from that year (as seen on 
the Average Annual Levels graph (Figure4)) but subsequent testing has been in 
expected ranges.  The measured DO levels are higher this year than they were last year 
but they still fall below the state standard of 5 mg/l.  It should be noted that the readings 
collected are one time collections and not the 24 hour diel study that would be done as 
part of a more formal dissolved oxygen study.  Time of day can greatly influence DO 
readings and if concerns are expressed over these results, additional study could be 
done.  Levels have been in similar ranges since 1991 though it appears as though levels 
have decreased at some stations since tested started in 1981. It should be noted that DO 
levels throughout the County have been lower than historically and care must be given 
to determine if this is a widespread occurrence or if any immediate issue has caused this 
drop in DO.   There have not been any indicators of dissolved oxygen depletion (such as 
fish kills or algal blooms) in the Clam Bay system for the past couple of years so we are 
not overly concerned about DO levels at this time. 
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Average Monthly DO Levels
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Nitrates (NO3) 
 
Nitrates are nutrient components that are most often associated with fertilizers or 
vegetation decomposition. Excessive levels can lead to algal blooms, decreased DO 
levels, and decreased viability of the system. 

 
In freshwater or estuarine systems close to land, nitrates that reach high levels can 
potentially cause the death of fish. While nitrate is much less toxic than ammonia or 
nitrite, high levels can inhibit growth, impair the immune system and cause stress in some 
aquatic species. In most cases of excess nitrate concentrations, the principle pathway of 
entering aquatic systems is through surface runoff from agricultural or landscaped areas 
which have received excess nitrate fertilizer. These levels of nitrate can also lead to algae 
blooms, and when nutrients become limiting (such as potassium, phosphate or nitrate) 
then eutrophication can occur. As well as leading to water anoxia (lack of oxygen), these 
blooms may cause other changes to ecosystem function, favoring some groups of 
organisms over others.  
 
Nitrate values continue to fluctuate widely between sampling station and no appreciable 
trend is apparent. It is clearly apparent that waters within the development itself, Sample 
locations PB-13, St. Lucia, and to a lesser extent, PB-11, average higher values than the 
waters of the estuary. It is also clearly apparent that these higher average values are the 
result of one or two high readings during the year.  PB-13 and the St. Lucia stations have 
periodic spikes in nitrate levels through the year. It is extremely interesting to note that 
these spikes correlate very closely with spikes observed for the past couple of years.  
While it has not been absolutely verified that these readings correspond to times of 
fertilization at any one location it is still considered probable that this is the main cause of 
the periodically higher results.  The fact that the readings are higher in the development 
area than in the preserve is still a good sign in that it means the water management 
system and the vegetation between the berm and the pass is working to take up nitrates 
out of the water column prior to it going into the Gulf.  
 
Average levels are not extreme and as stated above, the water management system seems 
to be doing its job in removing this nutrient component before it reaches the Gulf of 
Mexico. 
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Average Monthly NO3 (Nitrate) Levels
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Phosphates (OPO4) 
 
Phosphates are nutrient components like nitrates that are most often associated with 
fertilizers. Like the nitrates, excessive levels can lead to algal blooms, decreased DO 
levels, and decreased viability of the system.  However, because phosphorus is generally 
much less soluble than nitrogen, it is leached from the soil at a much slower rate than 
nitrogen. Consequently, phosphorus is usually much more important as a limiting nutrient 
in aquatic systems and increased levels can more drastically influence algal blooms or 
other eutrophication processes. 
 
Ortho-phosphate values also fluctuate widely between sampling stations however the 
trend that started to become apparent in the past may still be progressing. It appears that 
waters within the development itself, especially sample locations PB-11, and St. Lucia 
are trending towards higher phosphate levels. There is a lot of fluctuation but for these 
sites, the highs keep getting a little higher and the lows don’t go as low as previous drops. 
The monthly pattern seen in the nitrate samples was not as apparent in the phosphate 
samples but, Glenview, PB-11 and the St. Lucia stations show phosphate spikes that 
correlate inversely with Nitrate spikes.  
This year was a low in the cycle in that average values across almost all sites dropped this 
year from past years but not as low as in years past.  We are still concerned about 
possible phosphate accumulation in the system and is something that we want to continue 
to keep an eye on. It is a good sign that this trend is not apparent in the open waters of the 
bay or pass. As with the nitrates, the water management system and the vegetation 
between the berm and the pass are working to take up this nutrient out of the water 
column prior to it going into the Gulf.  
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Average Monthly OPO4 (Ortho-P) Levels
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Total Dissolved Solids (TDS) 
 
This is a measure of the mineral and salt content of the water. Total dissolved solids are 
normally only discussed for freshwater systems, since salinity comprises some of the ions 
constituting the definition of TDS. In brackish or saltwater systems, the higher the TDS 
content, the saltier the water. TDS is not generally considered as a primary pollutant (e.g. 
it is not deemed to be associated with health effects), but it is rather used as an indication 
of aesthetic characteristics of drinking water or as an indicator of the presence of a broad 
array of chemical contaminants. 
 
As with past years, this parameter was within the levels expected.  The freshwater 
sampling stations showed low TDS levels while the estuarine sampling stations showed 
higher levels.  In general TDS values have changed little over the monitoring period.  
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Average Monthly TDS Levels
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Chlorophyll a  (CHLA) 
 
 
Chlorophyll is the pigment that allows plants—including algae—to convert sunlight into 
organic compounds in the process of photosynthesis. Chlorophyll a is the predominant 
type found in algae and cyanobacteria (blue-green algae), and its abundance is a good 
indicator of the amount of algae present in the water.  Excessive quantities of chlorophyll 
a can indicate the presence of algae blooms. These usually consist of a single species of 
algae, typically a species undesirable for fish and other predators to consume. 
Unconsumed algae sink to the bottom and decay, using up the oxygen required by other 
plants and benthic organisms to survive.  
 
Chlorophyll a also plays a direct role in reducing the amount of light available to plants 
in shallow-water habitats. This directly impacts the ability of underwater grasses to 
thrive. Like their terrestrial cousins, grasses need sunlight to grow. As chlorophyll a 
levels increase, the amount of sunlight reaching underwater grasses declines. 
 
Chlorophyll a levels were consistently low at the four Bay monitoring locations during 
the winter months but spiked this year during the summer months at the W-7 and Seagate 
stations.  We will keep monitoring the levels and expect to see the levels drop back down 
when the colder temperatures arrive.  No smothering algal blooms were noted this year so 
the levels observed have not appeared to have an adverse impact on the system. 
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6.2 Conclusions 
  

This year’s testing did show that most parameters are still reacting as expected and the 
storm water management system appears to be doing its job by tying up or removing 
nutrient and pollutant parameters before they reach the Gulf of Mexico. The phosphate 
trend observed at a couple of stations last year showed declines this year but still warrants 
continued testing and observations.  The low DO levels need to be watched to determine 
if this is a downward trend in the system, or simply a reflection of the area wide lower 
levels.  Continued investigative work will be conducted in the upcoming year to 
determine (if possible) the source of the spikes observed in both the nitrate and 
phosphorus levels. The results of these investigations will be commented on in future 
water quality reports. 
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7.0 CONCLUSIONS 
 

7.1 Mangroves 
 
The storm damage of 2005 added a level of difficulty to subsequent classification of areas 
within the system.  Extensive defoliation and falling of individual trees meant that areas 
that could be termed stressed by the flow issues thought to have been responsible for the 
original die-off in Clam bay were in fact affected by the high winds and storm surge.  In 
an effort to simplify the situation, classifications for mapping purposes that were changed 
to either ‘die-off area’ or ‘area of concern’ last year have been maintained in this year’s 
report (Figures 3 and 4).  
 
Areas of concern include those surrounding regions to die-off areas that are in recovery 
but not yet fully recovered, and for which continued tidal flow through flushing channel 
maintenance is required.  New stressed areas that require observation in coming seasons 
are also included in the ‘areas of concern’ classification.  Approximately 4.9 acres of 
formerly classified ‘die off’ area have been reclassified to ‘recovered’ this year.  Stressed 
areas of concern that are likely not related to storm damage total about 15 acres while 
areas of concern that we suspect are due to the storm events have been estimated at about 
25 acres.  An additional 20 acres within the original die off area has not yet fully 
recovered and so is also included in this category.   
 
A total of 10.6 acres of mangroves are still considered dead, a significant reduction from 
the original die-off of over 50 acres in the late 1990’s.  This includes the initial die-off 
area where the number has dropped to 5.2 acres, damage from a tornado in the extreme 
north of the system, tidal restriction just south of the Pass which has caused a die-off of 
fringing red mangroves and several lightening strikes and small discrete die-offs spread 
throughout the estuary.   
 
This brings the total aerial estimate of mangroves that are not at optimum health to about 
70 acres. 

 
Construction of the last component of the flushing channels was completed in 2004. All 
of the major channel locations have been identified and dug.  Monitoring of the channel 
areas will continue to document the recovery that is expected now that the channels have 
been finished. 
 
As documented  in section 4.2, individual monitoring plots have shown significant 
improvements and the reduction in die-off area within the original locale can be 
attributed to dredging work, flushing cuts and continued vigilance in maintaining 
optimum tidal exchange.   

 
Work in 2007 has built on the observations from 2006 related to the vulnerability of the 
system to natural storm events which are hard to distinguish from other causes of 
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mangrove degradation.  Due to continued observations of diffuse but widespread stressed 
conditions in the forest areas eastward of Inner Clam Bay, within the next several years 
additional work may well be necessary to prevent further losses.  
 
  
7.2 Seagrasses  
 
Shoal grass patches are still present at viable and ecologically significant densities within 
the channel north of the County boardwalk and the bay just inside the mouth of the Pass.  
Increased densities were also seen in Outer Clam Bay and seagrass coverage is higher 
than in years past.  The gradual decline since the 1999 dredging does not appear to have 
continued this year, the grass beds have expanded in both number and density.  Turtle 
grass (Thallassia testudinum) was observed back in the system this year in three distinct 
locations though this may be the result of the increased survey effort.  Two of the 
locations were not on or near the permit transects. 
 
The additional survey efforts by Turrell, Hall and Associates as well as the PBS & J 
effort has indicated that seagrass coverage within the Bay may be more widespread than 
previously thought though the coverage appears to be ephemeral in nature.  Consideration 
is being given to modifying or expanding future survey efforts over and above what is 
required by the permits to further investigate seagrass presence and trends within the 
Clam Bay System. 
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8.0  Concluding Remarks and Management Focus for 2008 
 

While the success of work efforts to date is undeniable, continued vigilance is called for 
to maintain a functioning ecosystem at Clam Bay.  Widespread stress in mangrove areas 
is apparent, although in several areas this is difficult to distinguish from storm damage.  
Water quality data shows continued trends in nitrates and phosphates which warrant 
attention.   
 
Recovery is occurring, evidenced by continued seedling recruitment and sapling survival 
in die off areas, Batis colonization, and growth of individual trees in monitoring plots.  
The spectacular recruitment of white mangrove seedlings, now up to 8 to 10 feet tall 
saplings throughout the original die-off area is testament to the efforts undertaken with 
the initial dredging and that work can be considered a success.  In 2007 the focus 
switched to the rest of the system and the continued chronic stress observable in areas 
further to the south.  Further attention to these areas in warranted in 2008 to determine; 
 

1. If storm damage and not some other cause is responsible for the outlying stressed 
areas still observed in the system. 

 
2. If recovery of the storm damaged areas keeps pace with the recovery seen in the 

die-off area. 
 

3. If other management techniques are needed to improve the health of any areas 
that do not seem to be recovering. 

 
A list of work items to be undertaken is presented below, some of this work is already 
underway, additional items may be addressed in the budget for fiscal year 2009 if the 
results of next years work indicates additional work is needed; 

 
1) Continue clearing of fallen trees within the main waterways of Clam Bay.   

 
2) Exotic and Nuisance vegetation should continue to be removed. Brazilian pepper has 

been observed within the forested areas and should be treated. Old World Climbing 
Fern first observed in 2006 is still present within the system and additional efforts 
should be made to eliminate this pest plant.  

 
3) The cattail areas along the berm should continue to be monitored. Any indications 

that water quality degradation is occurring due to overgrowth of cattails should 
trigger a maintenance activity that will remove the decaying plant biomass from the 
system.  

 
4) Water Level Monitoring within inner mangroves will re-commence.  Installment of 

several water level loggers within the mangroves and away from open water will 



Clam Bay Restoration and Management 
Biological Monitoring  
Turrell, Hall & Associates, Inc.: Eighth Annual Report 
Lewis Environmental Services, Inc.: Report #10 
December 2007 
 

78 

monitor daily and seasonal fluctuations in water levels.  A clearer picture of the way 
water within the system behaves can be established.  This was a work item from 2007 
that was not completed due to equipment issues and other higher priority work items. 

 
5) Monitoring and maintenance of the flushing channels is essential to maintaining the 

additional flushing capacity that they have contributed to the system.  
 

6) Year-round monitoring of the system rather than once-a-year will continue. This will 
allow for closer scrutiny of the system and may catch problem areas while they are 
still able to recover rather than after they crash. 

 
7) The effects of the recent dredging which excavated the inlet to wider dredging limits 

in the entrance channel should be carefully monitored to determine if there are 
quantifiable impacts caused by expanding the cut width. 

 
8) Consideration of alternatives and/or expansion of the scope of the survey to include 

the entire Outer Clam Bay to monitor actual acreage of seagrass coverage within this 
bay rather than the qualitative study currently conducted.  Due to the ephemeral 
nature of the seagrasses within this system, twice a year surveys rather than once a 
year could give a better picture of coverage and trends. 

 
9) Continue to coordinate with County staff and other interested stakeholders in the 

formulation and finalization of the updated Management Plan.  This plan will form 
the basis of any permit renewals and will be the guiding document for management 
activities within the system for the future. 

 
10) Request an extension to the existing permits from the State and Federal review 

agencies.  The permit expires in 2008 and efforts should be made early in the year to 
extend the existing permit while the permit renewal is submitted and reviewed.  

 
 

 


