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ABSTRACT


Collier County was responsible for the daily survey of 23.7 miles (38.1 km) of beach for sea turtle activities during the 2006 sea turtle season (May through October).  The Collier County Environmental Services Department surveyed 16.9 miles (27.2 km) of beach including Barefoot, Vanderbilt, Park Shore, and Marco Island.  The Environmental Services Department documented 298 nests in 2006, a slight increase from 258 nests in 2005.  Under contract to Collier County, the Conservancy of Southwest Florida documented 30 nests on the 5.6 mile (9.0 km) City of Naples beach.  Ten nests were documented on the 1.2 mile (1.9 km) beach along Delnor-Wiggins Pass State Park. 

During the 2006 nesting season, 3% (8) of the documented nests were disoriented (approximately 314 hatchlings), an increase from 2% in 2005.  Storm events inundated 14% (43) of the nests, and 3% (10) of the nests were washed away.  Three percent (8) of the nests were depredated, which is the same percentage for 2005.  A total of 24,697 hatchlings were estimated to have reached the Gulf of Mexico. The number of successfully emerged hatchlings represents a sharp increase compared to 14,440 hatchlings that reached the Gulf of Mexico in 2005.  The number of strandings in Collier County in 2006 (109) represented a 54% increase from 50 in 2005. 
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SECTION 1

INTRODUCTION


Sea turtles have inhabited the earth for millions of years.  They are believed to have evolved from marsh dwelling species that existed between the Upper Triassic and the Jurassic periods (190 –135 million years ago).   Fossil records indicate an early transition from the marsh into the marine environment.  By the Cretaceous period (65 million years ago) four families of sea turtles were distributed throughout the oceans of the world (Pritchard, 1979).  Today marine turtles are limited to two families: Cheloniidae (six species) and Dermochelyidae (one species) (National Research Council, 1990).


Sea turtles are air-breathing reptiles that emerge from the sea and deposit their eggs on tropical and subtropical beaches around the world.  The loggerhead sea turtle (Caretta caretta) is the most abundant nesting sea turtle species in Collier County.  Loggerheads, named for their disproportionately large head, emerge on Florida’s beaches from May through August to lay their eggs.  Clutches, containing an average of 100 eggs, incubate for approximately two months before hatchlings, less than two inches in length, emerge and head to the water.  Within 12 to 30 years loggerhead turtles reach sexual maturity and return to the beach to lay eggs every two to four years. It is estimated that only one hatchling in 1,000 will survive to repeat this cycle.


All but one species of sea turtle [Australian flatback (Natator depressus)] is listed as endangered and/or threatened by one or more of the following agencies: U.S. Fish and Wildlife Service (USFWS), Florida Fish and Wildlife Conservation Commission (FWC), and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES).  Furthermore, the loggerhead sea turtle is classified by the International Union for the Conservation of Nature and Natural Resources [IUCN (although without statutory authority)], as a ‘vulnerable’ species (Groombridge, 1982).  Extensive exploitation by man for food, leather, decorative pieces, cosmetics and other uses, as well as incidental catch by commercial fisheries have drastically decreased populations of all remaining sea turtle species.


Coastal development and natural erosion have significantly reduced the number of suitable nesting beaches.  Developed beaches used by nesting sea turtles can become hazardous to emerging hatchlings.  Human disturbances on nesting beaches include:  human activity, artificial lighting, erosion induced by shoreline hardening with seawalls, rock revetment, beach renourishment, vehicular traffic on or near the beach, beach raking, pollution, shading of beaches by large buildings and exotic vegetation, beach furniture and recreational accessories, as well as egg and hatchling predation associated with human activities (Carr and Ogren, 1960; Daniel and Smith, 1947; Dickerson and Nelson, 1989; Mann, 1978; Mortimer, 1987; Mortimer and Portier, 1989; Moulding and Nelson, 1988; National Research Council, 1990; Nelson, 1988; Nelson, 1991; Nelson and Dickerson, 1989; Nelson et al, 1987; Raymond, 1984b; Salmon and Wynekin, 1990; Schmeltz and Mezich, 1988; Witherington, 1990; Witherington, 1991; Witherington and Bjorndal, 1991).  Sea turtles have encountered some or all of these problems on many of Florida’s beaches, including Collier County.  As human activity and development on nesting beaches increases, a more complete understanding of the plight of the sea turtle must be developed so that remedial actions can be taken.


 Collier County is responsible for surveying 23.7 miles (38.1 km) of beach for sea turtle activities.  The Environmental Services Department (ESD) monitored 16.9 miles (27.2 km) of shoreline on Barefoot, Vanderbilt, Park Shore, and Marco Island.  The remaining 5.6 miles (9.0 km) of beach in the City of Naples is subcontracted to the Conservancy of Southwest Florida (CSWF).  Delnor-Wiggins Pass SRA surveys 1.2 miles (1.9 km) of beach within the park boundary.  The surveyed beaches not included in this report are Keewaydin Island (monitored by the CSWF), Cape Romano Complex (monitored by the ESD), and Coconut and Sea Oat Islands (monitored by Rookery Bay NERR).


The purpose of the Collier County Sea Turtle Protection Program is to protect nests and collect data on sea turtle nesting and hatching activities in order to fulfill permit requirements for beach raking and beach renourishment.  Protecting sea turtle nests also allows beachfront property owners to obtain permits for certain activities seaward of the State Coastal Construction Control Line (CCCL).


This report details the methods established by the ESD with updates based on the Florida Fish and Wildlife Conservation Commission Sea Turtle Conservation Guidelines (FWC, 2002).  The report includes an analysis of sea turtle emergences, effects of beach renourishment, historical trends, nesting and hatching, depredation, disorientations, beach lighting, strandings, and public awareness.  Program research and management recommendations are also provided.

SECTION 2
SEA TURTLE MONITORING PROGRAM
2.1 STUDY AREA

Collier County, Florida is the southern terminus of the southwest barrier island chain that begins at Anclote Key in Pasco County, 175 miles (282 km) to the north.  The Collier barrier island coastline extends 37 miles (60 km) from the Lee/Collier County line, southward to Cape Romano.  The beaches comprise a wide variety of physiographic types including a coastal headland, barrier beach ridge, barrier islands, migrating overwash ridges, and a coastal cape.  Ten major barrier beach units are recognized in the County, separated by nine tidal passes.  Five of the ten barrier beach units are surveyed daily (May 01–October 31) for sea turtle activities including Barefoot, Vanderbilt (including Delnor-Wiggins Pass State Park), Park Shore, City of Naples, and City of Marco Island beaches (Figure 2.1.1).


Since 1990, beach renourishment activities have occurred in Collier County.  The following sections outline the year (1990–2006), DNR monument location, and sand source (hydraulic, mechanical, or upland) for each renourishment event.  Hydraulic sand is transported by pipe from an offshore sand source or from a pass, with seawater as a transport medium.  Mechanical sand is excavated from a pass, stockpiled and placed onto the beach.  Upland sand is trucked from an inland quarry source and spread onto the beach.Figure
 2.1.1. Collier County Surveyed Beaches, 2006. 
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2.1.1 Barefoot Beach
Barefoot Beach is the northern-most beach unit in Collier County.  It encompasses 3.1 linear miles (5.0 km) of barrier beach extending from the County line south to Wiggins Pass (DNR monument R-1 to R-16).  The Barefoot Beach unit is surveyed for sea turtle activities as part of the Wiggins Pass Inlet Management Plan and to assist in the permitting process for the maintenance of Wiggins Pass.  Table 2.1.1.1 summarizes the renourishment history of Barefoot Beach since 1990.

Table 2.1.1.1.  Barefoot Beach Renourishment History.

	Year
	DNR Location
	Sand Source
	Cubic Yards
	Linear Feet of Beach

	1990
	R-13 to R-14
	Hydraulic
	33,460
	1000

	1991
	250’ North R-13 to 30’ North R-15
	Hydraulic
	34,010
	2,264

	1998
	R-12.5 to R-13.5
	Hydraulic
	11,980
	913

	2002

2002
	250’ North R-8 South 250’

250’ North R-5.5 South 250’
	Upland (ERJ)

*Dune Only

Upland (ERJ)
	n/a

n/a
	ca. 500

ca. 500


ERJ indicates an upland sand source known as E.R. Jahna.  * Upland sand placed into dune only, this is not a beach renourishment.

2.1.2 Vanderbilt Beach / Delnor-Wiggins Pass State Park 

The Vanderbilt Beach coastal barrier unit includes 4.7 miles (7.6 km) of beach from Wiggins Pass south to Clam Pass (DNR monument R-17 to R-41.5).  The northern most mile of the Vanderbilt Beach unit, Delnor-Wiggins Pass State Park (R-17 to R-22.5) is surveyed for sea turtle activities by park staff.  The data from Delnor-Wiggins is included in this report.  Vanderbilt Beach is surveyed for sea turtle activities as part of permit requirements for beach restoration and beach raking.  Table 2.1.2.1 summarizes the renourishment activity of Vanderbilt Beach and Delnor-Wiggins Pass State Park since 1990. 

Table 2.1.2.1.  Vanderbilt Beach and Delnor-Wiggins Renourishment History.

	Year
	DNR Location
	Sand Source
	Cubic Yards
	Linear Feet of Beach

	1994
	*R-18 to R-19
	Hydraulic
	35,250
	1,000

	1995
	*R-19 to R-20
	Hydraulic
	46,580
	1,000

	1996
	100’ North R-22.5 to R-29

R-29 to 50’ South R-30.5

R-40 to R-41 (North of Clam Pass)
	Hydraulic

Upland

Mechanical
	322,800

3,000

4,500
	7,490

1,588

1,000

	1998
	*R-19 to R-20
	Hydraulic
	19,550
	1,000

	2000
	*R-18 South 850’
	Hydraulic
	16,960
	850

	2002
	*R-18 to 400’ South R-20

500’ South of R-23 to R30

(Dune Protection)

150’ South R-39 415’ South 

(Dune Protection)

500’ South R-36 to 322’ South R-38

(Dune Protection)
	Hydraulic

Upland (ERJ)

Upland (ERJ)

Upland (ERJ)


	50,614

22,138

655

4,445


	2,400

6,500

265

1,822



	2006
	R-22 to37
	Hydraulic
	178,442
	14,900


* Indicates an area within the Delnor-Wiggins Pass State Park. ERJ is an upland sand source known as ER. Jahna.
2.1.3 Park Shore Beach

The Park Shore coastal barrier unit extends 3.2 miles (5.1 km) south from Clam Pass to Doctors Pass (DNR monument R-41.5 to R-57).  Clam Pass County Park extends from Clam Pass southward approximately 2,000ft (610 m) to the Naples Cay development (R-42 to R-44).  Park Shore Beach is monitored for sea turtle nesting activities as part of beach renourishment and beach raking permit requirements.  Table 2.1.3.1 summarizes the renourishment history of Park Shore Beach.

Table 2.1.3.1.  Park Shore Beach Renourishment History.

	Year
	DNR Monument
	Sand Source
	Cubic Yards
	Linear Feet of Beach

	1995
	Clam Pass to R-43.5
	Mechanical
	4,500
	2,889

	1996
	Clam Pass to R-42.5

350’ South R-50 to 350’ North R-54
	Mechanical

Hydraulic
	6,000

90,700
	1,788

3,589

	1997
	Clam Pass to R-42.5

350’ North R-48 to 350’ South R-50
	Mechanical

Mechanical
	6,000

8,000
	1,788

2,751

	1998
	Clam Pass to 143’ North R-45
	Mechanical
	8,000
	4,208

	1999
	Clam Pass to 270’ North R-42

430’ South R-42 to 250’ South R-43.5
	Mechanical & Hydraulic

Hydraulic
	3,500

26,500
	310

1,365

	2000
	R-50.5 to 100’ South R-53
	Upland (ERJ)
	35,000
	2,600

	2001
	R-50.5 to R-54
	Upland (ERJ)
	28,268
	3,500

	2002
	Clam Pass to 40’ South R-43

700’ South R-49 to 40’ South R-54
	Hydraulic

Upland (ERJ)
	11,725

9,067
	1,975

4,700

	2006
	R-45 to R-55 
	Hydraulic
	140,336
	10,543


ERJ indicates an upland sand source known as E.R. Jahna.

2.1.4 City of Naples Beach

The City of Naples beach unit encompasses approximately 5.6 miles (9.0 km) of shoreline from Doctors Pass south to Gordon Pass (DNR monument R-57.5 to R-89).  The Conservancy of Southwest Florida monitors the City of Naples beach for sea turtle activities, contracted by Collier County, as part of the Beach Renourishment Program permit requirements.  Naples beach monitoring results are included in this report and also in an annual report by the Conservancy of Southwest Florida.  Table 2.1.4.1 summarizes the renourishment history of the City of Naples beach.

Table 2.1.4.1.  City of Naples Beach Renourishment History.

	Year
	DNR Location
	Sand Source
	Cubic Yards
	Linear Feet of Beach

	1996
	Doctors Pass (R-57) to 350’ North R-78
R-69.5 to R-72
	Hydraulic

Upland/Hydraulic
	759,150

55,000
	18,253

2,438

	1998
	R-69.5 to R-72

R-75 to 400’ South R-76
	Upland (BG)

Upland (BG)/Hydraulic
	8,820

6,696
	2,438

1,213

	1999/  2000


	500’ North R-63 to R-64

(Naples Beach Club)

Doctors Pass (R-57) to R-58
	Upland (BG)

Upland (BG)
	8,036

6,804
	1,500

1,000

	2000
	R-88 to R-89
	Upland (BI)
	6,000
	1,000

	2002
	Doctors Pass (R-57) to R-68
	Upland (ERJ)
	45,047
	11,000

	2006
	R-58A toR-79
	Hydraulic
	345,307
	18,935


BG indicates an upland sand source known as Bonita Grande.  BI indicates an upland sand source known as Big Island.  ERJ indicates an upland sand source known as E.R. Jahna. 
2.1.5 City of Marco Island Beach

The City of Marco Island coastal barrier unit encompasses 7.1 miles (11.4 km) of beach, from inside Big Marco Pass [Hideaway Beach (DNR monument H-16 to H-1)] south to Caxambas Pass (DNR monument R-131 to R-148).  The City of Marco Island is a highly developed beach with high-rise condominiums and hotels.  This beach has been monitored for sea turtle activities since 1990 as part of the permit requirements for beach renourishment and raking.  Table 2.1.5.1 summarizes the renourishment history for the City of Marco Island.

Table 2.1.5.1.  City of Marco Island Beach Renourishment History.

	Year
	DNR Monument
	Sand Source
	Cubic Yards
	Linear Feet of Beach

	1990
	*H-3 to H-7

R-136.5 to R-138.5

R-142.5 to R-148
	Hydraulic

Hydraulic

Hydraulic
	70,000

284,600

715,400
	2,063

2,189

5,533

	1997
	*130’ South H-9 to 45’ South H-11

*370’ South H-1 to 131’ South H-3

R-145.5 to R-148
	Upland (BG)

Upland (BG)

Upland (BG)
	1,000

4,000

80,000
	1,345

1,636

1,781

	1998
	*H-9 to H-11

*400’ South H-1 to H-2
	Upland (BG)

Upland (BG)
	15,000

10,000
	1,250

900

	1999
	*H-1 to H-3

R-148 South to Caxambas Pass
	Upland (BG)

Upland (BG)
	3,528

9,000
	985

625

	2000
	*200’ North H-1 to H-3
	Upland (BI)

Hydraulic
	3,600

2000
	950

	2001
	*H-1 to H-4

*H-9 to H-13.5
	Upland (ERJ)

   Hydraulic
	15,000

     24,078
	1,500

2,300

	2002
	R-136 to R-136.5

*140’ South H-9 to 140’ North
	Upland (ERJ)

Upland (ERJ)
	148

359
	300

280

	2003
	*200’ South H-1 to 40’ North H-4

*H-9 to H-11
	Upland (ERJ)

Upland (ERJ)
	11,096

11,096
	1,740

1,000

	2005
	H1 to H-9
	Hydraulic
	316,770
	6,300


* Indicates an area within Hideaway Beach were the H-monuments are numbered consecutively from southwest to northeast.  BG indicates an upland sand source known as Bonita Grande.  BI indicates an upland sand source known as Big Island.  ERJ indicates an upland sand source kno
2.2 METHODS AND MATERIALS
2.2.1 Reconnaissance Surveys and Beach Zoning

Pre-season reconnaissance surveys of the monitored beaches were conducted in April.  The objective of the surveys was to develop daily monitoring strategies, note the condition of the beaches, and zone the beaches for management purposes.


Metal signs on 6’ metal posts were placed within the dune area in approximately 1,000 ft increments from the Lee/Collier County line south through Marco Island.  In addition, wooden stakes were installed 500 ft south of every DNR marker.  Beaches were measured along the high tide line using a Rolatape survey wheel.

2.2.2  Daily Monitoring

Prior to beach raking, daily surveys for emergence activity were performed along the high water line (HWL) utilizing all-terrain-vehicles (ATVs) equipped with low-pressure tires.  Upon discovery of an emergence, staff visually determined if the emergence resulted in a nest or a false crawl (non-nesting emergence).  Nests and false crawls were sequentially numbered and mapped on 1:100 or 1:200 scale aerial photographs.  Characteristics and measurements of the emergences were recorded on data sheets for evaluation (Figure 2.2.2.1 and Figure 2.2.2.2).  A GPS reading was taken for each emergence location. 


All nests were marked with stakes, flagging tape, and a sign to provide protection and facilitate evaluations.  Four 36-inch (91 cm) long wooden stakes were placed in the corners of each disturbed area.  Yellow ribbon with the word “ caution” printed on it, was then placed around the stakes and a Sea Turtle Nest Sign (Figure 2.2.2.3) was affixed to alert and direct beach rakers and the public away from nests.  In addition, the stakes were marked with their direction (SW, NW, SE, NE) to facilitate clutch location if some stakes were lost during storms.

Nests laid in areas known for high predation were covered with a protective screen.  Nest screening was applied on undeveloped portions of Barefoot, Vanderbilt, and Park Shore beach.  Screening involved anchoring a self-releasing four-foot (1.2 m) square wire mesh screen over the clutch with metal tent stakes.  The 2 by 4 inch screen openings (5.1 by 10.2 cm) were large enough to allow the natural escape of hatchlings, but were small enough to prevent mammalian depredation.  Screened nests were observed on a daily basis for evidence of predation.  If a raccoon disturbed the sand under the screen, the sand was replaced, the area flattened out, and the event recorded.  If fire ants were observed, they were gently swept off the nest.

2.2.2.1  Sea Turtle Nesting Form, 2006 [image: image2.png]Nesting & Hatchling
Data Form 2006 GPS # NEST #

Nesting Data Egg Chamber Data

Date Species
Did You Verify?: [ Map?: ] Log?: [
DNR Location:

A. Hatched eggs (1+2+3)

i

1. Emerged 2. Alive 3. Dead

i

B. Unhatched eggs (4+5+6)

Establishment

Renourished* or Natural

4. Undeveloped 5.Dead embryo 6.Dep.

Distance(ft) from:

C. Pipped eggs (7+8)

MHW Vegetation / Structure

Structure Type; 7.Dead 8. Alive

Scarp: No or Yes: Height : Sloped or Vertical

D. Total Eggs (A+B+C)
Length Crawl over scarp: Yes or No

Total shade

Partial shade

Full sun

Nest cover: E. Hatching Success (A / D) **

Relocated: Yes or No

If Relocated, Why:

F. Emergence Success ( 1 /D )**

100

Screened / Caged: No or Yes Date:

Nest Material: % Sand % Shell % Root
Investigator

*Include total depredated from the back of this page.
** To be completed in office

Embryo Stages

Renourishment Data*

Year of Renourishment:

29
26
23

Hydraulic = Mechanical

Type of Sand:  Upland

Eggs deposited in renourished sand:  Yes or No

Sand sample taken from chamber: Yes or No

Undetermined
Crawl Diagram

Emergence Data

* !
Expected Date Actual Draw scarps!

Incubation Date excavated

Clutch Depth(in) Width

Investigator

Disorientation Data

Disoriented Hatchlings: Date:

# Dead # Alive Source

DEP form filled out? Yes or No





	[image: image29.emf]0

25

50

75

100

125

Barefoot Delnor

Wiggins

Vanderbilt  Park

Shore 

Naples Marco

Number of Emergences

Nests False Crawls

Crawl # _________         GPS Ref ____________________                  Crawl Diagram:
Date: ______________   Species  _____________________

Pitting:      No    or     Yes          Egg Cavity:      No     or    Yes

# Of Egg Cavities ___________   Depths __________

DNR Location: ______________________________

Establishment:  ______________________________

   Natural           Upland           Hydraulic          Mechanical

Renourishment Year _______

Feet From : MHW _______   Vegetation / Structure ___________

Structure Type: ________________________________________

Site Material:         Sand               Shell                Vegetation

Scarp:    No   or   Yes   :   Height ______   :   Sloped   or   Vertical

Scarp Length: _____________  Crawl over scarp    Yes    or    No

Investigator: _________________________________________

Describe Any Possible Reasons For False Crawl:_____________
____________________________________________

____________________________________________

	Crawl # _________         GPS Ref ____________________                    Crawl Diagram:

Date: ______________   Species  _____________________

Pitting:      No    or     Yes          Egg Cavity:      No     or    Yes

# Of Egg Cavities ___________   Depths __________

DNR Location: ______________________________

Establishment:  ______________________________

   Natural           Upland           Hydraulic          Mechanical

Renourishment Year _______

Feet From : MHW _______   Vegetation / Structure ___________

Structure Type: ________________________________________

Site Material:         Sand               Shell                Vegetation

Scarp:    No   or   Yes   :   Height ______   :   Sloped   or   Vertical

Scarp Length: _____________  Crawl over scarp    Yes    or    No

Investigator: _________________________________________

Describe Any Possible Reasons For False Crawl:_____________

____________________________________________




2.2.2.2 Sea Turtle False Crawl Form, 2006 
2.2.2.3 Sea Turtle Nesting Area Sign.
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2.2.3 Nest Monitoring and Evaluation
Daily monitoring for hatched nests began as the first nest approached its expected hatch date (approximately 60 days).  All nests were observed for signs of hatching, such as an obvious depression in the sand or hatchling tracks around the nest.  Each nest was excavated for evaluation approximately 72 hours (3 days) following signs of the first emergence or, in the case of unhatched nests, 70 days from deposition or 80 days if the nest was inundated with water.
Excavation included removing all contents from the egg cavity by hand.  The depth of the egg cavity was measured and recorded.  Data from each nest evaluation was recorded on ESD Sea Turtle Nesting Forms (Figure 2.2.2.1).  Empty eggshells accounted for live hatchlings that escaped from the nest, live turtles found within the nest, and dead turtles found within the nest.  Unhatched eggs included undeveloped eggs, dead embryos, and eggs depredated prior to hatching.  Pipped eggs refer to hatchlings (dead or alive) that puncture the eggshell but did not fully emerge from the shell.  Unhatched eggs were opened and inspected to determine the stage of development at the time of death.  If live hatchlings were found in the nest, they were either released immediately or transferred to a bucket of moist sand for night release, depending on the presence or absence of predatory birds in the area.  Hatchling releases were conducted according to the Florida Fish and Wildlife Conservation Commission Sea Turtle Conservation Guidelines (FWC, 2002).
Nests were also inspected for evidence of predation.  If signs of predation were discovered, the information was recorded.  The collection of predator data aids in quantifying and determining the extent nest predation in Collier County.
2.2.4  Data Analysis
Sea turtle emergence and hatchling data were compiled using the relational database Microsoft Access.  Maps were produced using ArcMap and Collier County Property Appraiser’s aerial photographs taken in 2005.  Shoreline and monument points were based on North American Datum (NAD) 1927 and then converted to NAD 1983, Florida State Plane Coordinate East Zone.  Shoreline data and emergence locations were collected with a Garmin GPS 76 marine navigator.  Graphs and plots were created using Microsoft Excel.  Data was analyzed with personal computers utilizing Microsoft Excel and Microsoft Access.
Data was analyzed at each study area for factors relating to both nest and hatching characteristics.  Nesting factors included nests per emergences (nesting success), emergences per mile (e/mi.), and nest placement characteristics.  Factors relating to hatching success included cavity depth, incubation duration, egg counts, inundation, and depredation.  Linear regression analysis was used to search for any factors directly affecting hatching success.  Plots were prepared showing comparisons between and within study areas.  

2.3 RESULTS AND DISCUSSION

2.3.1 Emergences
Adult sea turtles emerged upon Collier County beaches from April 29, 2006 through August 24, 2006.  A total of 671 emergences (298 nests and 373 false crawls) occurred along the 23.7 miles (38.1 km) of the daily surveyed shoreline.  A breakdown of emergence activity for each beach is listed in Table 2.3.1.1.  Aerial maps showing emergence location by beach are available as an additional appendix separate from this report.  A comparison of nests and false crawls for each beach segment is given in Figure 2.3.1.1.  A breakdown of emergences per mile on each beach is illustrated in Table 2.3.1.1.   Vanderbilt and Parkshore beaches recorded the most sea turtle activity with an average of 45 emergences per mile. The City of Naples beach received the least activity with an average of 12 emergences per mile.

Table 2.3.1.1. Emergences, 2006.

	
	Barefoot
	Delnor Wiggins
	Vanderbilt
	Park Shore
	Naples
	Marco
	Total

	Total Nests
	56
	10
	78
	68
	30
	56
	298

	Total False Crawls
	55
	12
	81
	78
	40
	107
	373

	Total Emergences
	111
	22
	159
	146
	70
	163
	671

	Nest / Emergence (%)
	50%
	46%
	49%
	47%
	43%
	34%
	44%

	Beach Length (mi.)
	3.1
	1.2
	3.5
	3.2
	5.6
	7.1
	23.7

	Emergences / mi.
	35
	18
	45
	45
	12
	22
	29

	Nests / mi.
	18
	8
	22
	21
	5
	7
	13

	False Crawls / mi.
	17
	10
	23
	31
	7
	15
	17


   Figure 2.3.1.1. Sea Turtle Emergences in Collier County, 2006. 
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Table 2.3.1.1 shows some variation in total nests and false crawls between beaches.  This variation is difficult to explain since nest-site selection of the female turtle is still poorly understood.  Some important factors include, but are not limited to: beach compaction, artificial lighting, human activity, structures on the beach, and scarps.

Above normal beach compaction can impede nest excavation contributing to the rejection of a nesting site, thus increasing the number of false crawls and aborted egg cavities on renourished beaches (Raymond, 1984a; Nelson, 1991).  Witherington (1991) found that the “presence” of lights in beach areas  “sharply reduce” the number of sea turtles that emerge to nest.  Human activities on the beach can also contribute to the disruption of nest site selection by adult sea turtles (LeBuff, 1990; Kraus, 1992).  Obstacles in the paths of emerging turtles may contribute to the failure of a nesting attempt.  These obstacles include, but are not limited to: scarps, beach furniture, seawalls, boardwalks, stairs, fences, pilings, groins, sand castles, sand pits, Australian pine trees (Casuarina spp.), and boats stored on the beach.

Abandoned nesting attempts (false crawls) are a common occurrence for loggerheads and have been recorded at all nesting beaches (Dodd, 1988).  Raymond (1984b) reported that on natural beaches, 46% to 49% of emergences resulted in false crawls.  The 373 false crawls in Collier County represents 55% of the total emergences, a decrease from 60.3% recorded in 2005.  It is unknown if this finding is due to low overall nesting numbers or some other environmental factor.  The reasons for the 2006 false crawl ratio may include:  lighting violations, human activity, furniture and vending materials left on the beach overnight, escarscarpments, and boardwalks.

It is possible that a limited number of false crawls occur from the female’s instinctive preferences for a specific site.  These are false crawls not provoked by human disturbance and interference; but by physical factors such as temperature, sand composition, and possibly other unknown characteristics. 

2.3.2
Effects of Beach Renourishment

Figure 2.3.2.1 compares the 2006 nests and false crawls per mile on natural and renourished beach areas on the combined beaches of Barefoot, Vanderbilt (including Delnor Wiggins Pass State Park), Park Shore, City of Naples, and City of Marco Island.  The data does not indicate a significant nesting preference between natural (non-renourished) beach and renourished beach.   When examining this figure, there appears to be a difference between the mean 13.6 nests per mile on natural beach and the 17.8 nests per mile on renourished beach.  

Figure 2.3.2.1. Natural Versus Renourished Beaches, 2006.
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Dodd (1998) reported that loggerhead sea turtle nest site selection might be influenced by “micro-habitat cues” that initiate the nesting process.  Microhabitat cues may be significantly different on renourished beaches when compared to natural, non-renourished beaches, and these differences may influence nesting preferences and success.  Collier County beaches are continually nourished and renourished, therefore, continued research and data collection is imperative.  Studying the historical nesting data from different sand types will ensure the best selection of sand to reduce negative impacts of future renourishments.

2.3.3 Historical Trends
Marco Island beach was first surveyed for sea turtle activities in 1990, followed by Barefoot in 1991 and Clam Pass Park (from Clam Pass south to Seagate beach access) in 1992.  In 1994, the “Collier County Sea Turtle Protection Program” was developed to survey mainland beaches in response to an area-wide beach renourishment.  Consecutive years of consistent data collection will assist biologists in detecting local population trends of loggerhead sea turtles, and the local impacts of beach renourishment.

Most loggerhead sea turtles do not nest every year.  In the “Synopsis of the Biological Data on the Loggerhead Sea Turtle”, Dodd (1988) Compiled studies reporting that 90% of loggerhead sea turtles nest on a 2 to 4 year cycle.  This factor requires many years of consistent data collection before any trends can be accurately detected.  Historical sea turtle emergences are presented in Table 2.3.3.1 and Figures 2.3.3.2 – 2.3.3.6 for all beaches.  Figure 2.3.3.1 reflects the overall County beach totals.

Table 2.3.3.1.  Historical Trends of Sea Turtle Nests and False Crawls (FCs), 1990–2006.

	Beach Unit
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006



	Barefoot Nests

Barefoot FCs
	*

*
	62

62
	71

129
	64

75
	102

98
	105

146
	106

74
	117

93
	108

90
	104

89
	96

85
	104

84
	62

28
	88

66
	84

73
	72

67
	56

55

	Delnor Nests

Delnor FCs
	*

*
	*

*
	*

*
	*

*
	*

*
	*

*
	29

37
	22

22
	29

24
	33

33
	17

32
	23

25
	15

22
	21

49
	11

38
	15

46
	10

12

	Vanderbilt Nests

Vanderbilt FCs
	*

*
	*

*
	*

*
	*

*
	131

122
	156

214
	155

143
	141

118
	186

175
	170

111
	167

136
	125

118
	90

131
	159

125
	90

45
	61

91
	78

81

	Park Shore Nests

Park Shore FCs
	*

*
	*

*
	*

*
	*

*
	153

107
	110

165
	166

145
	134

120
	150

133
	106

119
	154

186
	105

79
	81

75
	122

188
	73

64
	40

58
	68

78

	Naples Nests

Naples FCs
	*

*
	*

*
	*

*
	*

*
	59

120
	73

90
	62

76
	45

51
	49

70
	87

74
	68

70
	52

49
	31

49
	59

52
	61

39
	31

55
	30

40

	Marco Nests

Marco FCs
	35

38
	46

124
	35

99
	33

98
	61

99
	55

80
	78

165
	39

71
	91

117
	91

113
	50

52
	79

115
	28

54
	55

80
	59

97
	39

75
	56

107

	 Total Nests

 Total FCs
	35

   38
	108

  186
	106

  228
	97

  173
	506

  546
	499

  695
	596

  640
	498

  475
	613

  603
	591

  539
	552

  541
	488

  470
	307

359
	504

560
	378

356
	 258

 392
	 298

 373


Note:  *Full beach not monitored or data not available

Figure 2.3.3.1.Collier County Annual Emergences, 1994 – 2006.
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Note:  Delnor-Wiggins Pass SRA emergence data is not included in 1994 and 1995 emergences.

Figure 2.3.3.2.Barefoot Annual Emergences, 1991 – 2006.
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Figure 2.3.3.3.Delnor-Wiggins Pass SRA Annual Emergences, 1996 – 2006. 
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Figure 2.3.3.4.Vanderbilt Beach annual Emergences, 1994 – 2006.
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Figure 2.3.3.5.Park Shore Annual Emergences, 1994 – 2006.
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Figure 2.3.3.6.City of Naples Beach Annual Emergences, 1994 – 2006.
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Figure 2.3.3.7.City of Marco Island Annual Emergences, 1990 – 2006.
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2.3.4 Weekly Emergence Analysis

Sea turtle weekly emergence (nest and false crawls) trends are depicted in Figure 2.3.3.1 for 2005 and 2006.  There are typically two peaks of sea turtle emergences for each season.  The peaks for the 2005 season occurred at the end of June and the second week in July, likely due to lower water temperatures at the beginning of nesting season.  The peaks for the 2006 season occurred in the second and last weeks in June which is representative of a more average season.

Figure 2.3.4.1  Collier County Emergences Per Week, 2001 - 2006
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[image: image12.emf]2.3.5   Clutch Depth   Measurements of the egg cavity were taken for each excavated nest when  possible. Clutch depths were  recorded from 285 of the 298  nests deposited.   The clutch  width was measured from the widest portion of the egg cavity and the clutch de pth was  measured from the sand surface to the firm bottom of the egg cavity.   No significant difference was found when the clutch depths were compared  between renourished and non - renourished beaches ( p = 0.02; df = 1,283; F = 5.71).        Table 2.3.5.1.Clutch  Depth in Renourished Sand Types, 2006.      Natural  Hydraulic   Mean Clutch Depth (Inches)  19.59  20.38   Number of Nests  139  146     2.3.6   Hatching Evaluation   In 2006, 298  nests were marked  for evaluation by  the Environmental Services  Department, The Conservancy of Sou thwest Florida, and Delnor - Wiggins Pa ss State Park  staff.   Ten   nests (3 %) were lost due  to storms and t ida l flooding inundated 14% (n = 43 )  of the  nests.  Tidal flooding and washed out nest s combined accounted for 18 % of the   nests compared to 59.7% in 2005 , 82% in 2004, and 35% in 2003.   The average number of eggs per nest (clutch size) was 105 (rang e = 15 – 162 ) an  increase from 101 in 2005.  Loggerhead sea turtles  average 110 to 120 eggs per nest  throughout their range, but the clutch size is highly variable  (Ernst  et al. , 1994).            



 EMBED Word.Document.8 \s [image: image13.emf]Table 2.3.6.1.Collier County Mean Clutch Size, 2006.      Barefoot  Delnor  Wiggins   Pass  Vanderbilt  Park  Shore  Naples  Marco   Mean Egg Count / Nest  109  106  100  103  105  108     A total of 30,247 eggs were deposited into the evaluated nests and 24,697  hatchlings eme rged successfully (Table 2.3.6.2).  The total number of hatchlings that  entered the Gulf of Mexico includes 24,321 that emerged on their own and 376 that were  found alive in the nest cavity.   Table 2.3.6.2.Nest / Hatchling Evaluations by Beach Unit, 2006.    Barefoot  Delnor  Wiggins  Pass  Vanderbilt  Park  Shore  Naples  Marco  Total   Total Nests  56  10  78  68  30  56  298   Lost Nests  1  0  7  0  0  1  9   Total Eggs  6,004  1,057  7,115  6,997  3,157  5,917  30,247   Emerged Hatchlings  4,705  721  5,902  6,121  2,411  4,461  24,321   Hatchlin gs Alive in  Nest  47  99  55  64  12  99  376   Hatchlings Dead in  Nest  37  4  108  7  70  26  252   Undeveloped Eggs  758  88  814  642  435  542  3,279   Dead Embryos  307  46  210  144  216  712  1,635   Predated Eggs  135  94  1  1  0  10  241   Pipped Live Eggs  0  0  2  4  0  3  9   Pipped Dead E ggs  15  5  24  15  13  64  136   Overall Hatch Success   of Evaluated Nests  80%  78%  85%  88%  79%  78%  82.5%   Overall Hatchling  Emergence Success  78%  68%  83%  87%  76%  75%  80.4%    



[image: image14.emf]Unhatched eggs (5,154) were opened to identify fertility and embryonic  development.  Dead embryos comprised 32% of the unhatched eggs, depredated eggs  made up 5%, and the remaining 64% were labeled as undeveloped due to lack of  evidence of advanced embryol ogical development.  The undeveloped eggs may be a  result of infertility or early embryological death.  Each dead embryo was carefully  inspected and the developmental stage was determined based on the 30 stages described  by Miller (1985).  Stages 1 through  20 are difficult to distinguish and were recorded  together and labeled as “less than stage 21”.  Stages 21 through 30 are determined  relatively easily with the naked eye and were recorded separately.  Embryos too  decomposed for identification were labeled  as “undetermined ”.  Of the dead embryos,  14% (n = 227) were undetermined and 24% (n = 397) were less than 21 .  The  second  highest percentage (17%, n = 287) of dead embryos was at stage 29 .  Thirteen percent (n  = 38) of the nests containing dead embryos we re inundated with seawater from the tide at  some point during the incubation period.   The mean incubation rate of 65 days is an increase from 60 days in 2005 and  2004 .  When comparing the types of renourishment, the mean incubation rate between  natural sand , hydraulic, and upland renourished sand was 66, 65 and 67, respectively.    Finally, there was no significant difference in the mean incubation rate between nests that  were fully exposed to the sun and nests that  were shaded by vegetation or buildings (p =   0.35; df =1,281; F = 0.88).  



[image: image15.emf]Table 2.3.6.4. Mean Incubation Rate in Natural and Renourished Sand Types, 2006.    Natural  Hydraulic  Upland   Mean Incubation Rate   (days)  66  65  67   Number of Nests  140  132  11       The incubation success of a nest was measured by its overall hatching success  an d emergence success.  The hatching success was calculated as the number of hatched  eggs including live hatchlings and dead hatchlings found in the nest divided by the total  egg count.  The emergence success was calculated as the number of naturally emerged   hatchlings divided by the total egg count.  The mean emergence success was 80% and  the mean hatching success was 83% for all beaches and sand types (Table 2.3.6.5 ).  The  emergence success of nests found on natural, non - renourished beaches versus  renourish ed beaches was found to be not significantly different (p = 0.07; df =1,296; F  = 3.19).  When comparing the hatching successes on natural non - renourished beaches  with those of renourished beaches, no significant difference was found (p = 0.24; df =  1,296;  F = 1.41).     Table 2.3.6.5. Hatching and Emergence Success in Natural and Renourished Sand,  2006.   Natural Sand or  Renourishment Type  Natural  Renourished  Overall   Mean Hatching Success  76%  80%  79%  


2.3.7
Nest Predation
Human destruction, depredation by raccoons (Procyon lotor), fire ants (Solenopsis invicta), ghost crabs (Ocypode quadrata), and unknown predators affected 2.6% (8 nests): a decrease from 3.1% (8 nests) in 2005, a decrease from 3.4% (13 nests) in 2004 and 90 nests (18%) in 2002.  Most depredation occurred on Barefoot Beach, where 4 nests (1.55%) were depredated.  Nest predation included:  4 nests (7.1%) that were caused exclusively by raccoons. 

The damage caused by predators to sea turtle eggs was minimal, relative to the overall success.  Of 30,247 eggs deposited in 2006, 229 (0.75%) were lost to predators, a decrease from 379 (1.62%) in 2005 and 815 (4.74%) in 2004.  Fox depredation of eggs stayed at 0% a decrease from 54% in 2003, and 21% in 2002.   

Table 2.3.7.1 provides a breakdown of egg predation during 2006.  Nest screening, nuisance animal trapping and relocation efforts combined with the great loss of nests caused by storms could have contributed to this year’s very low depredation rate.

Table 2.3.7.1. Egg Depredation in Collier County, 2006.

	Predator(s)
	Number of Eggs Taken
	Percentage By Predator

	Raccoons 
	229
	100%

	Total
	229
	100%


Hatchlings were only minimally affected by predators, with 5 (0.02%) taken from a total of 24,321 hatchlings.  Table 2.3.7.2 provides a breakdown of hatchling predation during 2006.

Table 2.3.7.2. Hatchlings Depredated in Collier County, 2006.

	Predator(s)
	Number of Hatchlings Taken
	Percentage by Predator

	Raccoon
	5
	62.5%

	Human
	1
	12.5%

	Cat
	1
	12.5%

	Ghost Crab
	1
	12.5%

	Total
	8
	100%


Table 2.3.7.3. Nuisance Predators Removed by Local Trappers.

	Year
	Number Removed
	Species of 

Nuisance Animal
	Location of Removal
	Yearly

Total

	1994
	40
	Raccoon
	
	40

	1995
	23

13
	Raccoon

Raccoon
	Vanderbilt

Park Shore
	36

	1996
	none
	
	
	0

	1997
	25

5
	Raccoon

Raccoon
	Vanderbilt

Barefoot
	30

	1998
	1
	Raccoon
	Barefoot
	1

	1999
	3

1

1

1
	Raccoon

Raccoon

Opossum

Striped Skunk
	Vanderbilt

Naples

Naples

Naples
	6

	2000
	30

4
	Raccoon

Gray Fox
	Vanderbilt

Naples
	34

	2001
	11

2

2
	Raccoon

Armadillo

Opossum
	6-Marco, 5-Vanderbilt

Vanderbilt

1-Vanderbilt, 1-Naples
	15

	2002
	36
	Raccoon
	Combined beaches: Barefoot, Vanderbilt, Park Shore
	36

	2003
	15
	Raccoon
	Combined beaches: Barefoot, Vanderbilt, Park Shore
	15

	2004
	7

4
	Raccoon

Opossum 
	3- Vanderbilt, 4- Marco

4- Marco
	11

	2005
	27

10
	Raccoon

Opossum
	Vanderbilt Beach

5 Opossums from Marco
	37

	2006
	39

1
	Raccoon

Opossum
	25-Barefoot beach, 9-Vanderbilt, 5- Marco Island

1-opossum from Vanderbilt
	40



[image: image16.emf]          Nuisance raccoon control measures have been instituted for the past several years,  although accurate data has been difficult to obtain.   Table 2.3.7.3 provides an outline of  removals by local trappers from 1994 – 2006.      Nests that are investigate d by raccoons typically are predated during the first few  days after deposition.  Gallagher  et al.  (1972) found that of the 398 nests on Hutchinson  Island that were predated by raccoons, 34 percent were discovered and taken within 48  hours of having been d eposited.  Davis and Whiting (1977) reported even higher (87%)  raccoon predation during the first 24 hours after deposition at Cape Sable, Florida.   However, in 1997 and 1998, raccoons were getting into nests throughout most stages of  nest incubation, unli ke previous years.  In 1999, Vanderbilt Beach nests were depredated  throughout most stages of development, but the remainder of Collier County beaches had  raccoon depredations confined to within 24 hours of deposition, or as a nest hatched.  In  2000, all b eaches that exhibited raccoon predation were depredated throughout most  stages of development.  In 2001 – 2006, the majority of the nests were raccoon - depredated  within 24 hours of deposition.  


SECTION 3

BEACH LIGHTING PROGRAM

Artificial lighting on nesting beaches, distant sources of illumination (“city glow”) and other sources of light pollution can interfere with the normal nesting behavior of sea turtles and cause hatchling orientation problems.  Light pollution has been proven to discourage sea turtles from emerging out of the water to nest (Witherington, 1996).  The negative effects of artificial lights on hatchling sea turtles are well documented (Danial and Smith, 1947; Dickerson and Nelson, 1989; Witherington, 1990).  Artificial lighting interferes with a hatchling sea turtle’s ability to correctly orient, causing them to crawl towards sources of the light pollution (disorientations).  Disorientations affect sea turtles by leaving them vulnerable to dehydration, exhaustion, and predation (Witherington, 1999).  Nest site selection itself may predispose some nests to risks of disorientation (see Section 2.3.5).  Hatchling loggerhead turtles appear to be more susceptible to disorientation on wider beaches where nests are placed further from the vegetation, implying a protective benefit of the dune vegetation, by shading landward light sources.

In accordance with the “Collier County Sea Turtle Protection Regulations” (Land Development Code Sec.3.04, 2005), ESD developed a program to minimize the damages caused by light pollution.  The program is composed of two annual mail-outs prior to season, night lighting compliance inspections, violation notices, and code enforcement action.  The first annual mail-out is a sea turtle information package sent to beachfront establishments. The mail-out illustrates the importance of shielding or turning off lights during sea turtle nesting season and suggests inexpensive methods of reducing and minimizing beach lighting. It also reminds the residents to remove any obstacles to nesting and hatching sea turtles such as beach furniture or recreational accessories, and reminds them to refrain from trimming beachfront vegetation during and prior to season.  The 2nd mail out is a post card/sticker and is sent a few days prior to May 1.  


Throughout sea turtle nesting season (May 01 – October 31), the ESD staff conducts monthly lighting compliance inspections.  The monthly inspections are conducted as close to the new moon phase as possible.  Light sources that create a visible shadow on the beach are considered a violation.  When a violation is identified, efforts are made to work with the property managers and owners to correct the problem.  First time violators receive phone notification of the problem; second time offenders are sent a non-compliance letter; violations with no attempt to correct are sent to Collier County’s Code Enforcement Department for formal action.  If the violation is not corrected when the Code Enforcement Inspector arrives, the establishment receives formal “Notice of Violation”.  Additional violations may result in citations and court actions.  Table 3.1 is a breakdown of lighting violations caused by beachfront establishments. 

 During the 2006 season, the ESD documented 199 lighting violations, a decrease of 23% from 2005 (n=258), and a 42% increase from 2004 (n= 140).   Lighting violations on Collier County beaches resulted in a total of 49 non compliance letters, thirteen notices of violations and in eleven citations.  A total of $6,305 in lighting fines were collected during the 2006 season. The Figure 3.1.1 shows historical beach lighting violations.
Table 3.1.  Beach Lighting Violations By Month in Collier County, 2006.
	
	May
	June
	July
	August
	September
	Totals

	Barefoot Beach
	27
	7
	8
	0
	7
	49

	Vanderbilt Beach
	12
	8
	5
	3
	2
	30

	Park Shore Beach
	23
	5
	2
	5
	5
	40

	City of Naples Beach
	11
	8
	5
	3
	2
	29

	Marco Island Beach
	37
	5
	4
	2
	3
	51

	Totals by Month
	110
	33
	24
	13
	19
	199


Figure 3.1.1 Historical Beach Lighting Violations, 1994–2005. 
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In 2003, Florida Power and Light Company (FPL) replaced 21 beach access lights 

and the roadway lighting along Moorings Residents Beach with 70-watt Cobra Cutoff 
fixtures.  Cobra Cutoffs are recommended by the state based on the Coastal Roadway 
Lighting Manual (Ecological Associates, Inc., 2002).  The fixtures are effective, if positioned properly, in managing streetlights so they are not harmful to sea turtles yet meet safety standards for vehicular and pedestrian traffic. FPL lights are annually adjusted so that no light spilled onto the beach.  Lights that were not replaced were shut off and a sign was affixed to the pole to alert beach goers that the light was off for sea turtle season (Figure 3.2). 
             The Environmental Services Department was approached by the National Marine Fisheries Service and the Florida Fish and Wildlife Conservation Service requesting assistance with preventing sea turtle disorientations within the County and City of Naples by planting light screening vegetation and replacing beach access lights in the City of Naples.  Together with the City of Naples, a plan was developed for grant funding through the National Fish and Wildlife Foundation for the amount of $132,196.

Collier County and the City of Naples, were hit by Hurricane Charley in August, 2004.  Since this time additional hurricanes have impacted the area including Hurricane Wilma in October, 2005.  Damages caused to the beaches, dunes, and lighting at beach accesses have been significant and there has been an increase in sea turtle hatchling disorientations.  Florida Power and Light (FPL) replaced some of the damaged light fixtures with inappropriate lights which now illuminate the beach. Many of the light screening trees were severely damaged or lost as a result of  several years of hurricanes commencing with Hurricane Charlie. The grant funding will replace lost vegetation and replace the lights at  beach accesses with no matching funds required.
Figure 3.2. FPL Light Out Notice. 
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By working with property owners, managers, and renters, the beach lighting program decreased the amount of hatchling sea turtles affected by light pollution.  In 1996, ESD staff documented 42 disorientations (7% of the nests), since that time the amount of disorientations has decreased significantly.  In 2006, there were 8 disorientations (2.7% of the nests) caused by severe beach lighting violations.  Most disorientations occurred on Parkshore beach, where a total of 256 hatchlings disoriented, resulting in the death of one hatchling.  Two incidents on Marco Island resulted in the disorientation of 57 hatchlings that eventually made it to the Gulf alive.  None of the violations resulted in fines.  Figure 3.3 shows a yearly decrease in disorientations beginning one year after the initiation of the beach lighting program and continuing through 2006. 
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Figure 3.3.  Disoriented Nests in Collier County, 1996–2006.

In addition to documenting lighting violations, ESD staff also recorded objects left on the beach that could be an obstacle to nesting and hatchling sea turtles.  The Collier County Land Development Code section 3.04.00 requires that any structure such as beach umbrellas and furniture not requiring a building permit, be removed nightly from the beach.  Objects left on the beach over-night were documented and a NOV sticker adhered to the object to inform the owner of the need for furniture or equipment to be removed (Figure 3.4).   In 2006, there were 358 violations during the sea turtle season, none of the violations resulted in citations.

    The ESD staff hopes to reduce the number of violations by notifying people about the harm furniture and other equipment can cause on nesting or hatchling sea turtles.  Table 3.2 shows the amounts of beach furniture violations documented throughout the season.  
Table 3.2. Beach Furniture Violations 2006.

	
	Boats
	Chairs
	Tables
	Tents
	Umbrellas
	Totals

	Barefoot Beach
	8
	12
	0
	0
	3
	23

	Vanderbilt Beach
	0
	28
	4
	0
	3
	35

	Parkshore Beach
	0
	2
	0
	0
	0
	2

	City of Naples Beach
	0
	58
	0
	2
	5
	65

	Marco Island Beach
	2
	213
	2
	6
	10
	233

	Total
	10
	313
	6
	8
	21
	358



[image: image18.emf]Figure 3.4.  Notice of Violation Sticker.     Collier County Government   WARNING NOTICE OF VIOLATION     May 01 through October 31 is sea turtle season throughout the  State of Florida.  Sea turtles are protected by local, State and  Federal regulations and it is  a criminal act to disturb sea turtles,  their eggs, nests and/or habitat.     After 9:30 pm no person shall leave beach furniture unattended on the  beach (LDC Sec. 3.13.7.3; 3.13.9) These items may interfere with the  movement or may entangle these endangered s pecies.     The following acts are strictly prohibited and enforced by  County Code Enforcement officers.     1.   Taking, harming or disturbing sea turtles, their eggs, nest  and/or habitat.     2.    The placement of tents, chairs or other obstructions on  the beach at night.     3.   The use of any type of lights including bonfires and  fireworks.     4.   Driving on the beach without a valid vehicle on the beach  permit.     Sea turtles need a beach free of obstructions and must not be disturbed.   Should we find this obstruction left on the beac h for a 24 hour period we  will consider it derelict and remove it from the beach. If you have any  questions regarding this notice please call the Collier County Environmental  Services Department at (941) 732 - 2505.     

 SECTION 4

SEA TURTLE STRANDING AND SALVAGE PROGRAM
Stranded sea turtles are that which wash ashore or are found floating, dead or alive in a weakened condition.  The ESD has been actively involved in assisting the Florida Fish and Wildlife Conservation Commission’s (FWC) Sea Turtle Stranding and Salvage Network (STSSN) with data collection on dead, sick or injured sea turtles since 1994.  Prior to 1994, not all strandings in Collier County were reported and many sea turtles were disposed of without notification to the ESD or the FWC.  The FWC is required to send all stranding data to the National Marine Fisheries Service (NMFS) on a weekly basis.  The NMFS uses this data to further our knowledge of sea turtle biology, species composition, distribution, seasonality, migratory patterns, habitat use and sources of mortality.  


Sources of sea turtle mortality include, but are not limited to the following: incidental catch by commercial fisheries (trawling gear, gill nets, drift nets, long lines and crab traps), entanglement and ingestion of marine debris, boat strikes, poaching, injury from shark attack, disease, and natural causes.  The cause of mortality is determined when possible and used to identify ways of aiding in population sustainability; although it is estimated that only 27% of the carcasses are detected and therefore reported (Murphy, T.M. and Sally Hopkins Murphy, 1989).  The STSSN program is critical to the future conservation and recovery efforts of sea turtles.


In 2006, 109 sea turtles were reported stranded along the Collier County coastline, representing a 54% increase of the strandings reported in 2005 (n=50) and the highest recorded since the beginning of the STSSN in Collier County (Figure 4.1).  Strandings occurred every month (Figure 4.2).

Figure 4.1.  Collier County Sea Turtle Strandings, 1996–2006          [image: image19.emf]22
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Figure 4.2.  Collier County Monthly Sea Turtle Strandings, 2006.
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Strandings in 2006 included 91 loggerheads, 12 Kemp’s ridleys’, four 4 green sea turtles and 2 hawksbills.  Fourteen of the 109 sea turtles were alive at the time of stranding and were transported to rehabilitation facilities at the Florida Aquarium, Mote Marine Lab, Miami Seaquarium and CROW.  Six died on route to the facilities or died shortly thereafter; eight 8 were released back to the wild.    

Abnormalities of dead and live sea turtles ranged from boat and/or obvious propeller damage with visible markings or hull paint 10, shark bites 1, crab trap entanglement 1, human interaction 4 and at least half the strandings occurred during or around red tide blooms along the coast or offshore Collier County.  The remaining turtles either had no obvious cause of death or were too decomposed to assess.  In many cases it is not known if boat damage or shark bites were the cause of death or a post-mortem injury.


Increased public awareness of the reporting requirements may result in better coverage for the STSSN.  Stranding and salvage personnel are not in the field on a daily basis outside of the nesting season and rely on the FWC and the public for stranding locations.  Stranded sea turtles outside the developed beaches may not be found or reported, some are lost at sea, and others buried by persons unfamiliar with the reporting procedures.  


The ESD responded to 71 of the 109 sea turtle strandings.  The other strandings were responded to by the following  the Conservancy of Southwest Florida (7), Delnor-Wiggins Pass State Park (3), and Rookery Bay National Estuarine Research Reserve (12), and Everglades National Park (1).  Fifteen sea turtles were recorded as “un-recovered” as they were spotted offshore by boaters and not brought in to shore for analysis.

SECTION 5

PUBLIC AWARENESS

A vital step in sea turtle protection is public awareness of the problems turtles encounter.  The ESD staff provides important public education to curious beachgoers while working on the beach.  In 2006, ESD staff responded to the inquiries of approximately 2,764 people during morning surveys.


Public awareness is also accomplished through public presentations and displays.   The ESD provides this service for local organizations and schools, upon request.  A list of presentations performed this year is provided in Appendix II.   Sea turtle web pages containing updated information on nest/false crawl counts, beach lighting, strandings, and general information are published on the department website (www.colliergov.net).

The ESD staff has created a sea turtle brochure to educate the public about sea turtles and ways they can get involved with sea turtle protection.  The brochures are distributed when stopped for questions during morning surveys and at presentations.   The ESD staff has also developed several other public awareness materials, which include: magnets, pencils, memo boards, beach lighting reminding post cards, LED flashlights with a whistle, mighty grip jar openers, and bumper stickers.   The public awareness materials were developed with funds from the Marine Turtle Grants Program (www.helpingseaturtles.org).  The Marine Turtle Grants Program is based on the proceeds from the sale of Florida Sea Turtle License Plates.      


The Collier County Government Access Channel aired a 64-second Public Service Announcement (PSA) on the local cable channel TV 11 and donated over $76,000 worth of airtime.  The PSA was broadcast daily from May 10 to September 19 2006.  The County Bulletin Board also aired a PSA broadcast throughout the day.    The ESD staff also conducted several interviews with local TV channels and they are listed in Appendix II.

Present plans include replacing several lights on the City of Naples with lighting which will reduce the lighting impact on the beach during sea turtle season.  Light screening dune vegetation will also be enhanced to act as a shield for any light which might still be emitted on the beach.  This project will be funded through a grant that was obtained by staff through the National Fish and Wildlife Federation.


[image: image21.emf]          SECTION 6   SUMMARY     Adult loggerhead sea turtle ( Caretta caretta ) emergences were recorded on  Collier County beaches from May 1st through August 24, 2006.  A total of 298 nests and  373 false crawls were identified on Barefoot Beach, Delnor - Wiggins  Pass State Park,  Vanderbilt Beach, Park Shore Beach, City of Naples Beach, and City of Marco Island.    Weekly emergence   data revealed a  double peak  of increased emergence activity during  the second and last weeks of June .  The summary for each beach is gi ven in Table 6.1.   Table 6.1. Summary of All Monitored Beaches, 2006.      Barefoot  Delnor  Wiggins  Pass  Vanderbilt  Park  Shore  Naples  Marco  Island  Total   Beach Length  (miles)  3.1  1.2  3.5  3.2  5.6  7.1  23.7   Nests  56  10  78  68  30  56  298   Nests / Mile  18  8  22  21  5  7  81   False Crawls  55  12  81  78  40  107  373   False Crawls/ Mile  17  10  23  31  7  15  103   Mean Clutch Depth  (in)  21  20  19  21  20  20  20   Nests Depredated  4  1  1  1  0  1  8   Nests Inundated  6  2  13  5  5  12  43   Nest Washed Out  1  0  7  0  1  1  10   Mean Incubation  (days)  64  63  6 4  65  65  66  65    Disoriented Nests  0  0  0  5  1  2  8   Mean Hatching  Success  80%  78%  85%  88%  79%  78%  83%   Mean Emergence  Success  78%  68%  83%  87%  76%  75%  80%   Eggs Deposited  6,004  1,057  7,115  6,997  3,157  5,917  30,247   Hatchlings Emerged  4,705  721  5,902  6,121  2,41 1  4,461  24,321    


Data showed no significant nesting preference for the natural (non-renourished) beach areas.  In natural beach areas, a mean of 16.4 nests/mile were recorded while 17.8 nests/mile were recorded on renourished beach areas (Table 6.2).  There was no significant difference found when the clutch depths were compared between renourished and non-renourished beach areas.  Types of renourished sand used showed no significant correlation to clutch depth or incubation times this year. 

Table 6.2. Summary of Natural Versus Renourished Beach Areas, 2006.

	
	Natural Beaches
	Renourished Beaches
	All Beaches

	Beach Length (mile)
	13.8
	9.9
	23.7

	Nests
	143
	155
	298

	Nests Per Mile (mean)
	16.4
	17.8
	16.2

	False Crawls
	199
	174
	373

	False Crawls Per Mile (mean)
	21.4
	 21
	20.6

	Mean Clutch Depth (in)
	19.6
	20.4
	20.0

	Mean Incubation (days)
	65.6
	64.8
	65.2

	 Disoriented Nests
	3
	5
	8

	Mean Hatching Success
	76%
	82%
	79%


 In 1996, ESD staff documented 42 disorientations (7% of the nests), since that time the amount of disorientations has decreased significantly.  In 2006, there were 8 disorientations (2.7% of the nests) caused by severe beach lighting violations. 
The damage caused by predators to sea turtle eggs was minimal, relative to the overall success.  Of 30,247 eggs deposited in 2006, 229 (0.75%) were lost to predators, a decrease from 379 (1.62%) in 2005 and 815 (4.74%) in 2004.  Fox depredation of eggs stayed at 0% a decrease from 54% in 2003, and 21% in 2002.  
Strandings in 2006 included 91 loggerheads, 12 Kemp’s ridleys’, 4 green sea turtles and 2 hawksbills.  Fourteen of the 109 sea turtles were alive at the time of stranding and were transported to rehabilitation facilities at the Florida Aquarium, Mote Marine Lab, Miami Seaquarium and CROW.  Six died on route to the facilities or died shortly thereafter and eight were released back to the wild.

Public awareness activities included 2,764 interactions with people during morning turtle surveys, presentations to local organizations and schools.  Present plans include replacing lights at the City of Naples beach accesses with lighting which will reduce impacts on the beach during sea turtle season.  Light screening dune vegetation will also be planted.  This project will be funded through a grant obtained by staff through the National Fish and Wildlife Federation.

SECTION 7

GOALS AND RECOMMENDATIONS

1. Locate additional funding sources so the ESD may expand public awareness programs and additional research projects.

2. Add annual nest and false crawl maps to the ESD website.

       3.    Discourage beach nourishment projects during sea turtle season.

4.  Continue to work with the county to develop an “urban glow” ordinance.

5.   Improve historical analysis to identify trends.

6.   Create an additional method of marking nests prior to a storm event that would         

         allow us to easily locate nest site after the storm passes.

7.  Provide a sign for the Pier, City Dock, and boat ramps on how to untangle sea            turtles from fishing line/hooks and include emergency contact information.

8.  Provide a more intense excavation/evaluation training session for other        cooperation entities.

9. Place an education display on sea turtle conservation at the new Naples Preserve and the exhibit hall at the North Collier Regional Park.
10.  Add raw data to website so that county science teachers can demonstrate how data can graphed, mapped, analyzed to show trends, and determine real conclusions.  This educational tool will give the local students awareness about the sea turtle population in this county.     
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APPENDIX 1

NESTS/FALSE CRAWLS BY DNR MONUMENT
[image: image22.emf]BAREFOOT BEACH NESTS AND FALSE CRAWLS, 2006

3

8

1

4

5

4

6

3 3

5

7

0

3

0

4

0 0

5

10

15

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

DNR Monument

Number of Emergences

False Crawls

Nests

[image: image23.emf]DELNOR-WIGGINS PASS STATE PARK NESTS AND FALSE CRAWLS, 2006
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[image: image24.emf]VANDERBILT BEACH NESTS AND FALSE CRAWLS, 2006
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[image: image25.emf]PARK SHORE BEACH NESTS AND FALSE CRAWLS, 2006
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[image: image26.emf]NAPLES BEACH NESTS AND FALSE CRAWLS, 2006
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[image: image27.emf]HIDEAWAY BEACH NESTS AND FALSE CRAWLS, 2006
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[image: image28.emf]MARCO ISLAND NESTS AND FALSE CRAWLS, 2006
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SECTION 11

APPENDIX 2

PRESENTAION AND EDUCATIONAL MATERIAL DISTRIBUTION 
SECTION 11

APPENDIX 2

Presentations and Educational Material Distribution

Misc. Presentations/Displays:

· Barnes and Nobles Booksellers
· Books-a-Million
· City of Marco Island
· City of Marco Island Residents Beach
· Collier County general mail-out to beachfront residents and commercial   
      establishments
· City of Naples Pier Presentations
· City of Naples Pier
· Clam Pass County Park
· Cocohatchee River County Park
· Collier County Headquarters Library
· Collier County Naples Branch Library
· Everglades National Park
· Florida State Fair 
· Friends of Barefoot Beach
· Government Days (Coastland Center)
· Gulf Coast Sea Turtle Association – (X 2)
· Ivey House Bed and Breakfast
· Rookery Bay National Estuarine Research Reserve
· Tigertail Beach County Park
Collier County Schools:

· Corkscrew Middle School

· Community School

· Immokalee High School

· Naples Christian Academy

· The Village Middle Svhool
· Poinciana Elementary School

· St. Ann School

· St. John Neuman High School

Media Interviews and Articles:

· ABC News, NBC and WINK News
· Anglers Outlook Show

· Collier 2000 County Broadcast Program- 2 interviews; almost daily broadcasting 

         of 3 sea turtle videos; and a trailer on an all day T.V. bulletin board
Printed Articles and/or Photographs were Published in the Following Print Media: 

· Fort Myers News Press 
· Naples Daily News 
· Parkshore Homeowners Association Newsletter 
· Shedd Aquarium, Chicago IL – a Collier County sea turtle on permanent display
Brochure Distribution

· Barefoot Beach

· Barefoot Beach Preserve County Park

· Barnes and Nobles

· Books-a-Million

· Chamber of Commerce – Naples Area

· Chamber of Commerce – City of Marco Island 

· City of Marco Island

· City of Naples

· City of Naples Dock

· Collier County Parks and Recreation Department

· Collier County Tourist Development Council Office

· Delnor-Wiggins Pass State Recreational Area

· Department of Motor Vehicles & Hunting/Fishing/Vessels License Bureau 

· Dorchester Condominium Association

· Edgewater Beach Club

· Everglades National Park, Everglades City

· Naples beach

· Marco Island beach

· Park Shore beach

· Ritz Carlton Hotel

· Rookery Bay National Estuarine Research Reserve

· Vanderbilt Beach

Additional Presentations to Collier County & City Boards

Coastal Advisory Committee

Tourist Development Committee
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Collier County Sea Turtle Protection Plan – 2006
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Unhatched eggs (5,154) were opened to identify fertility and embryonic development.  Dead embryos comprised 32% of the unhatched eggs, depredated eggs made up 5%, and the remaining 64% were labeled as undeveloped due to lack of evidence of advanced embryological development.  The undeveloped eggs may be a result of infertility or early embryological death.  Each dead embryo was carefully inspected and the developmental stage was determined based on the 30 stages described by Miller (1985).  Stages 1 through 20 are difficult to distinguish and were recorded together and labeled as “less than stage 21”.  Stages 21 through 30 are determined relatively easily with the naked eye and were recorded separately.  Embryos too decomposed for identification were labeled as “undetermined”.  Of the dead embryos, 14% (n = 227) were undetermined and 24% (n = 397) were less than 21.  The second highest percentage (17%, n = 287) of dead embryos was at stage 29.  Thirteen percent (n = 38) of the nests containing dead embryos were inundated with seawater from the tide at some point during the incubation period.

The mean incubation rate of 65 days is an increase from 60 days in 2005 and 2004.  When comparing the types of renourishment, the mean incubation rate between natural sand, hydraulic, and upland renourished sand was 66, 65 and 67, respectively.   Finally, there was no significant difference in the mean incubation rate between nests that were fully exposed to the sun and nests that were shaded by vegetation or buildings (p = 0.35; df =1,281; F = 0.88).
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2.3.5
Clutch Depth

Measurements of the egg cavity were taken for each excavated nest when possible. Clutch depths were recorded from 285 of the 298 nests deposited.   The clutch width was measured from the widest portion of the egg cavity and the clutch depth was measured from the sand surface to the firm bottom of the egg cavity.


No significant difference was found when the clutch depths were compared between renourished and non-renourished beaches (p = 0.02; df = 1,283; F = 5.71).  


Table 2.3.5.1.Clutch Depth in Renourished Sand Types, 2006.


		

		Natural

		Hydraulic



		Mean Clutch Depth (Inches)

		19.59

		20.38



		Number of Nests

		139

		146





2.3.6 Hatching Evaluation

In 2006, 298 nests were marked for evaluation by the Environmental Services Department, The Conservancy of Southwest Florida, and Delnor-Wiggins Pass State Park staff.  Ten nests (3%) were lost due to storms and tidal flooding inundated 14% (n = 43) of the nests.  Tidal flooding and washed out nests combined accounted for 18% of the nests compared to 59.7% in 2005, 82% in 2004, and 35% in 2003.


The average number of eggs per nest (clutch size) was 105 (range = 15–162) an increase from 101 in 2005.  Loggerhead sea turtles average 110 to 120 eggs per nest throughout their range, but the clutch size is highly variable (Ernst et al., 1994).


Table 2.3.6.1.Collier County Mean Clutch Size, 2006.


		

		Barefoot

		Delnor Wiggins


Pass

		Vanderbilt

		Park Shore

		Naples

		Marco



		Mean Egg Count / Nest

		109

		106

		100

		103

		105

		108





A total of 30,247 eggs were deposited into the evaluated nests and 24,697 hatchlings emerged successfully (Table 2.3.6.2).  The total number of hatchlings that entered the Gulf of Mexico includes 24,321 that emerged on their own and 376 that were found alive in the nest cavity and released.

Table 2.3.6.2.Nest / Hatchling Evaluations by Beach Unit, 2006.


		

		Barefoot

		Delnor Wiggins Pass

		Vanderbilt

		Park Shore

		Naples

		Marco

		Total



		Total Nests

		56

		10

		78

		68

		30

		56

		298



		Lost Nests

		1

		0

		7

		0

		0

		1

		9



		Total Eggs

		6,004

		1,057

		7,115

		6,997

		3,157

		5,917

		30,247



		Emerged Hatchlings

		4,705

		721

		5,902

		6,121

		2,411

		4,461

		24,321



		Hatchlings Alive in Nest

		47

		99

		55

		64

		12

		99

		376



		Hatchlings Dead in Nest

		37

		4

		108

		7

		70

		26

		252



		Undeveloped Eggs

		758

		88

		814

		642

		435

		542

		3,279



		Dead Embryos

		307

		46

		210

		144

		216

		712

		1,635



		Predated Eggs

		135

		94

		1

		1

		0

		10

		241



		Pipped Live Eggs

		0

		0

		2

		4

		0

		3

		9



		Pipped Dead Eggs

		15

		5

		24

		15

		13

		64

		136



		Overall Hatch Success


of Evaluated Nests

		80%

		78%

		85%

		88%

		79%

		78%

		82.5%



		Overall Hatchling Emergence Success

		78%

		68%

		83%

		87%

		76%

		75%

		80.4%





Unhatched eggs (5,154) were opened to identify fertility and embryonic development.  Dead embryos comprised 32% of the unhatched eggs, depredated eggs made up 5%, and the remaining 64% were labeled as undeveloped due to lack of evidence of advanced embryological development.  The undeveloped eggs may be a result of infertility or early embryological death.  Each dead embryo was carefully inspected and the developmental stage was determined based on the 30 stages described by Miller (1985).  Stages 1 through 20 are difficult to distinguish and were recorded together and labeled as “less than stage 21”.  Stages 21 through 30 are determined relatively easily with the naked eye and were recorded separately.  Embryos too decomposed for identification were labeled as “undetermined”.  Of the dead embryos, 14% (n = 227) were undetermined and 24% (n = 397) were less than 21.  The second highest percentage (17%, n = 287) of dead embryos was at stage 29.  Thirteen percent (n = 38) of the nests containing dead embryos were inundated with seawater from the tide at some point during the incubation period.

The mean incubation rate of 65 days is an increase from 60 days in 2005 and 2004.  When comparing the types of renourishment, the mean incubation rate between natural sand, hydraulic, and upland renourished sand was 66, 65 and 67, respectively.   Finally, there was no significant difference in the mean incubation rate between nests that were fully exposed to the sun and nests that were shaded by vegetation or buildings (p = 0.35; df =1,281; F = 0.88).


Table 2.3.6.4. Mean Incubation Rate in Natural and Renourished Sand Types, 2006.

		

		Natural

		Hydraulic

		Upland



		Mean Incubation Rate


(days)

		66

		65

		67



		Number of Nests

		140

		132

		11






The incubation success of a nest was measured by its overall hatching success and emergence success.  The hatching success was calculated as the number of hatched eggs including live hatchlings and dead hatchlings found in the nest divided by the total egg count.  The emergence success was calculated as the number of naturally emerged hatchlings divided by the total egg count.  The mean emergence success was 80% and the mean hatching success was 83% for all beaches and sand types (Table 2.3.6.5).  The emergence success of nests found on natural, non-renourished beaches versus renourished beaches was found to be not significantly different (p = 0.07; df =1,296; F = 3.19).  When comparing the hatching successes on natural non-renourished beaches with those of renourished beaches, no significant difference was found (p = 0.24; df = 1,296; F = 1.41).  

Table 2.3.6.5. Hatching and Emergence Success in Natural and Renourished Sand, 2006.


		Natural Sand or Renourishment Type

		Natural

		Renourished

		Overall



		Mean Hatching Success

		76%

		80%

		79%



		Mean Emergence Success

		80%

		74%

		77%
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Table 2.3.6.4. Mean Incubation Rate in Natural and Renourished Sand Types, 2006.

		

		Natural

		Hydraulic

		Upland



		Mean Incubation Rate


(days)

		66

		65

		67



		Number of Nests

		140

		132

		11






The incubation success of a nest was measured by its overall hatching success and emergence success.  The hatching success was calculated as the number of hatched eggs including live hatchlings and dead hatchlings found in the nest divided by the total egg count.  The emergence success was calculated as the number of naturally emerged hatchlings divided by the total egg count.  The mean emergence success was 80% and the mean hatching success was 83% for all beaches and sand types (Table 2.3.6.5).  The emergence success of nests found on natural, non-renourished beaches versus renourished beaches was found to be not significantly different (p = 0.07; df =1,296; F = 3.19).  When comparing the hatching successes on natural non-renourished beaches with those of renourished beaches, no significant difference was found (p = 0.24; df = 1,296; F = 1.41).  

Table 2.3.6.5. Hatching and Emergence Success in Natural and Renourished Sand, 2006.


		Natural Sand or Renourishment Type

		Natural

		Renourished

		Overall



		Mean Hatching Success

		76%

		80%

		79%



		Mean Emergence Success

		80%

		74%

		77%
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Figure 3.4.  Notice of Violation Sticker.




Collier County Government


WARNING NOTICE OF VIOLATION


May 01 through October 31 is sea turtle season throughout the State of Florida.  Sea turtles are protected by local, State and Federal regulations and it is a criminal act to disturb sea turtles, their eggs, nests and/or habitat.


After 9:30 pm no person shall leave beach furniture unattended on the beach (LDC Sec. 3.13.7.3; 3.13.9) These items may interfere with the movement or may entangle these endangered species.


The following acts are strictly prohibited and enforced by County Code Enforcement officers.


1. Taking, harming or disturbing sea turtles, their eggs, nest and/or habitat.


2.  The placement of tents, chairs or other obstructions on the beach at night.


3. The use of any type of lights including bonfires and fireworks.


4. Driving on the beach without a valid vehicle on the beach permit.

Sea turtles need a beach free of obstructions and must not be disturbed.  Should we find this obstruction left on the beach for a 24 hour period we will consider it derelict and remove it from the beach. If you have any questions regarding this notice please call the Collier County Environmental Services Department at (941) 732-2505. 
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          SECTION 6


SUMMARY


Adult loggerhead sea turtle (Caretta caretta) emergences were recorded on Collier County beaches from May 1st through August 24, 2006.  A total of 298 nests and 373 false crawls were identified on Barefoot Beach, Delnor-Wiggins Pass State Park, Vanderbilt Beach, Park Shore Beach, City of Naples Beach, and City of Marco Island.   Weekly emergence data revealed a double peak of increased emergence activity during the second and last weeks of June.  The summary for each beach is given in Table 6.1.

Table 6.1. Summary of All Monitored Beaches, 2006.


		

		Barefoot

		Delnor Wiggins Pass

		Vanderbilt

		Park Shore

		Naples

		Marco Island

		Total



		Beach Length (miles)

		3.1

		1.2

		3.5

		3.2

		5.6

		7.1

		23.7



		Nests

		56

		10

		78

		68

		30

		56

		298



		Nests / Mile

		18

		8

		22

		21

		5

		7

		81



		False Crawls

		55

		12

		81

		78

		40

		107

		373



		False Crawls/ Mile

		17

		10

		23

		31

		7

		15

		103



		Mean Clutch Depth (in)

		21

		20

		19

		21

		20

		20

		20



		Nests Depredated

		4

		1

		1

		1

		0

		1

		8



		Nests Inundated

		6

		2

		13

		5

		5

		12

		43



		Nest Washed Out

		1

		0

		7

		0

		1

		1

		10



		Mean Incubation (days)

		64

		63

		64

		65

		65

		66

		65



		 Disoriented Nests

		0

		0

		0

		5

		1

		2

		8



		Mean Hatching Success

		80%

		78%

		85%

		88%

		79%

		78%

		83%



		Mean Emergence Success

		78%

		68%

		83%

		87%

		76%

		75%

		80%



		Eggs Deposited

		6,004

		1,057

		7,115

		6,997

		3,157

		5,917

		30,247



		Hatchlings Emerged

		4,705

		721

		5,902

		6,121

		2,411

		4,461

		24,321






_1236163915.doc
          Nuisance raccoon control measures have been instituted for the past several years, although accurate data has been difficult to obtain.   Table 2.3.7.3 provides an outline of removals by local trappers from 1994–2006. 



Nests that are investigated by raccoons typically are predated during the first few days after deposition.  Gallagher et al. (1972) found that of the 398 nests on Hutchinson Island that were predated by raccoons, 34 percent were discovered and taken within 48 hours of having been deposited.  Davis and Whiting (1977) reported even higher (87%) raccoon predation during the first 24 hours after deposition at Cape Sable, Florida.  However, in 1997 and 1998, raccoons were getting into nests throughout most stages of nest incubation, unlike previous years.  In 1999, Vanderbilt Beach nests were depredated throughout most stages of development, but the remainder of Collier County beaches had raccoon depredations confined to within 24 hours of deposition, or as a nest hatched.  In 2000, all beaches that exhibited raccoon predation were depredated throughout most stages of development.  In 2001–2006, the majority of the nests were raccoon-depredated within 24 hours of deposition.
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Chart1

		Barefoot		Barefoot

		Delnor Wiggins		Delnor Wiggins

		Vanderbilt		Vanderbilt

		Park Shore		Park Shore

		Naples		Naples

		Marco		Marco



Nests

False Crawls

Number of Emergences

56

55

10

12

78

81

68

78

30

40

56

107



emergence

		DRAFT 2006		Barefoot		Del Wigg		Vanderbilt		Parkshore		Naples		Marco		Total				CRC

		Nests		56		10		78		68		30		56		298

		Nests R		11		0		65		48		15		16		155

		Nests in Hydro/Mech		0		10		59		48		15		16		148

		Nests in Upland		11		0		0		0		0		0		11

		Nests in Up/Hydro Mix		0		0		0		0		0		0		0

		Nests N		45		10		13		20		15		40		143

		False Crawls		55		12		81		78		40		107		373

		False Crawls R		9		0		53		48		21		43		174

		False Crawls in Hydro/Mech		0		0		53		48		21		43		165

		False Crawls in Upland		9		0		0		0		0		0		9

		False Crawls in Up/Hydro		0		0		0		0		0		0		0

		False Crawls N		46		12		28		30		19		64		199

		Total Emergences		111		22		159		146		70		163		671		0		0

		Total Emergences- R		20		0		118		96		36		59		329

		Total Emergences-N		91		22		41		50		34		104		342

		Beach Length		3.1		1.2		3.5		3.2		5.6		7.1		23.7				2.5

		Beach Length R		0.510		0.000		2.820		1.760		3.670		1.114		9.874				0

		Percentage Renourished		16.4%		0.0%		80.5%		55.0%		65.0%		15.7%						0

		Beach Length N		2.590		1.200		0.680		1.440		1.930		5.986						2.5

		Percentage Natural		83.5%		0.0%		19.5%		45.0%		35.0%		84.3%						1.00

		Beach Length Hydro/Mech		0.000		0.000		2.820		1.760		3.670		1.114

		Beach Length Upland		0.510		0.000		0.000		0.000		0.000		0.000

		Beach Length Up/Hydro Mix.		0.000		0.000		0.000		0.000		0.000		0.000

		Emergences Per Mile		35		18.0		45.0		45.0		12.0		22.0						0

		Emergences Per Mile R		39.0		0.0		41.0		54.0		9.0		52.0						0

		Emergences Per Mile N		35.0		18.0		60.0		34.0		17.0		17.0						0

		fc/mi		17.0		10.0		23.0		31.0		7.0		15.0						0

		fc/mile r		17.0		0.0		18.0		27.0		5.0		38.0						0

		fc/mile n		17.0		10.0		41.0		20.0		9.0		10.0						0

		fc/mile R-Hydraulic		0.0		0.0		18.0		27.0		5.0		38.0

		fc/mile R-Upland		17.0		0.0		0.0		0.0		0.0		0.0

		fc/mile R-Up/Hydro		0.0		0.0		0.0		0.0		0.0		0.0

		Nests Per Mile		18.0		8.0		22.0		21.0		5.0		7.0						0

		Nests Per Mile R		21.0		0.0		23.0		27.0		4.0		14.0						0

		Nests Per Mile N		17.0		8.0		31.0		13.0		7.0		6.0						0

		Nests Per Mile R-Hydraulic		0.0		0.0		23.0		27.0		7.0		14.0

		Nests Per Mile R-Upland		21.0		0.0		0.0		0.0		0.0		0.0

		Nests Per Mile R-Up/Hydro		0.0		0.0		0.0		0.0		0.0		0.0

		Nesting Success (N/E)		0.540		0.450		0.490		0.465		0.428		0.343						0.000

		Nesting Success R		0.550		0.000		0.550		0.500		0.156		0.270						0.000

		Nesting Success N		0.490		0.450		0.310		0.400		0.400		0.380						0.000

		Emergences Per Day		0.950		0.220		1.630		1.520		0.720		1.680										117 days

		Emergences Per Day R		0.210		0.000		1.210		1.010		0.470		0.690

		Emergences Per Day N		0.790		0.220		0.430		0.650		0.440		1.100

		First Nest		1-May		10-May		7-May		8-May		10-May		1-May

		Last Nest		24-Aug		22-Jul		12-Aug		4-Aug		21-Jul		5-Aug

		First False Crawl		1-May		25-May		7-May		1-May		29-Apr		10-May

		Last False Crawl		4-Aug		25-Jul		10-Aug		30-Jul		3-Aug		5-Aug

		First Hatch		20-Jun		21-Jul		12-Jul		10-Jul		17-Jul		16-Jul

		Last Hatch		23-Oct		14-Sep		8-Oct		6-Oct		12-Sep		6-Oct

		Nest Dis MHW		53.8		55.7		63.6		79.4		53.1		60.6

		Nest Dis MHW R		42.7		0.0		64.6		85.9		56.7		53.8

		Nest Dis MHW N		56.5		55.7		58.4		63.7		49.5		63.4

		FC Dis Veg		26.3		23.75		32.86		29.29		31.42		139.61

		FC Dis Veg R		12.55		0		44.43		36.7		49.57		59.97

		FC Dis Veg N		29		23.75		10.96		17.43		11.36		193.12

		# Nests in to Veg R

		# Nests in to Veg N

		Nest Dis in to Veg

		Nest Dis in to Veg R

		Nest Dis in to Veg N

		# Nests out of Veg R

		# Nests out of Veg N

		Nest Dis out of Veg

		Nest Dis out of Veg R

		Nest Dis out of Veg N

		# FC in to Veg R

		# FC in to Veg N

		FC Dis in to Veg

		FC Dis in to Veg R

		FC Dis in to Veg N

		# FC out of Veg R

		# FC out of Veg N

		FC Dis out of Veg

		FC Dis out of Veg R

		FC Dis out of Veg N

		Seaward Orientation

		Dis MHW

		Dis Veg

		Disorientation

		Dis MHW

		Dis Veg

		False Crawl Dis MHW

		False Crawl Dis MHW R

		False Crawl Dis MHW N

		Nest Dis Veg

		Nest Dis Veg R

		Nest Dis Veg N

		Depredated		4		1		1		1		0		1

		Depredated By						0		0		0		0								Total Nests		298

		Humans		0		0		1		0		0		0				0.0%				T Dep N		0

		Humans & Dogs		0		0		0		0		0		0				0.0%

		Raccoons		4		1		0		0		0		0				0.0%				%Dep/T		0.0%

		Raccoons and Ghost Crabs		0		0		0		0		0		0				0.0%

		Raccoons & Ants		0		0		0		0		0		0				0.0%

		Ants		0		0		0		0		0		0				0.0%

		Ants and Ghost Crabs		0		0		0		0		0		0				0.0%

		Ghost Crabs		0		0		0		0		0		1				0.0%

		Ghost Crabs & Foxes		0		0		0		0		0		0				0.0%

		Foxes		0		0		0		0		0		0				0.0%

		Foxes & Ants		0		0		0		0		0		0				0.0%

		Foxes and Raccoons		0		0		0		0		0		0				0.0%

		Foxes and Crows		0		0		0		0		0		0				0.0%

		Foxes, Ants, & Crows		0		0		0		0		0		0				0.0%

		Foxes, Racoons, & Unknown		0		0		0		0		0		0				0.0%

		Roots		0		0		0		0		0		0				0.0%

		Oppossums		0		0		0		0		0		0				0.0%

		Birds		0		0		0		0		0		0				0.0%

		Unknown		0		0		0		cat 1		0		0				0.0%

		Depredated Eggs		135		94		0		0		0		0

		Eggs Depredated By		0		0		0		0		0		0

		Poached/Destroyed by H		0		0		0		0		0		0				0%

		Raccoons		135		94		0		0		0		0				0%

		Raccoons & Ants		0		0		0		0		0		0				0%

		Ants		0		0		0		0		0		0				0%

		Ants and Ghost Crabs		0		0		0		0		0		0				0%

		Ghost Crabs		0		0		0		0		0		0				0%

		Foxes		0		0		0		0		0		0				0%

		Foxes and Ants		0		0		0		0		0		0				0%

		Foxes and Raccoons		0		0		0		0		0		0				0%

		Foxes and Crows		0		0		0		0		0		0				0%

		Dogs		0		0		0		0		0		0				0%

		Domestic Cats		0		0		0		0		0		0				0%

		Roots		0		0		0		0		0		0				0%

		Oppossums		0		0		0		0		0		0				0%

		Birds		0		0		0		0		0		0				0%

		Unknown		0		0		0		0		0		0				0%

		Depredated Hatchlings		0		0		1		0		0		0

		Hatchlings Depredated By		0		0		0		0		0		0

		Raccoons		0		0		0		0		0		0				0.0%

		Raccoons and Ghost Crabs		0		0		0		0		0		0				0.0%

		Raccoons & Ants		0		0		0		0		0		0				0.0%

		Ants		0		0		0		0		0		0				0.0%

		Ants and Ghost Crabs		0		0		0		0		0		0				0.0%

		Ghost Crabs		0		0		0		0		0		0				0.0%

		Raccoons and Foxes		0		0		0		0		0		0				0.0%

		Foxes		0		0		0		0		0		0				0.0%

		Foxes and Ants		0		0		0		0		0		0				0.0%

		Dogs		0		0		0		0		0		0				0.0%

		Birds		0		0		0		0		0		0				0.0%

		Unknown		0		0		human 1		cat  1		0		0				0.0%

		Roots		0		0		0		0		0		0				0.0%

		Nests Screened		3		10		15		0		0		0

		Nests Screened & Depred.		3		0		1		0		0		0

		Disoriented		0		0		0		5		1		2

		Inundated		6		2		13		5		4		11

		Washed Out \ Lost		1		0		7		0		0		1

		Relocated		0		0		0		0		1		4

		Incubation		64.00		63.00		64.00		65.00		65.00		66.00

		Incubation R		67.00		0.00		64.00		65.00		61.00		65.00

		Incubation N		63.00		63.00		67.00		64.00		68.00		67.00

		Clutch Depth		20.60		19.80		19.40		21.20		20.20		19.60

		Clutch Depth R		20.40		0.00		19.40		21.70		19.60		20.20

		Clutch Depth N		19.70		19.80		18.30		20.40		20.70		19.40

		Emergences

		2006		111		22		159		146		70		163

		2005		139		61		152		98		86		114		650

		2004		157		49		135		137		100		156		734

		2003		154		70		284		310		111		135		1064

		2002		90		37		221		156		80		82		666

		2001		188		48		243		184		101		194		958

		2000		181		49		303		340		138		102		1,113

		1999		193		66		281		225		161		204		1,130

		1998		198				361		283		119		208		1,169

		1997		210				259		254		96		110		929

		1996		180				298		311		138		243		1,170

		1995		251				370		275		163		135		1,194

		1994		200				253		260		179		160		1,052

		Parkshore - R41.5 to R43.5

		Parkshore - R41.5 to R42.5 and 350' S R50 to 150' N R54

		Parkshore - R41.5 to R42.5 and 350' N R48 to 350' S R50

		Parkshore -R41.5 to R43.5 and 350' N R48 to 150' N R54

		Parkshore -  350' N R48 to 350'S R50

		Vanderbilt - R40 to R41 and R22.5 to R30.5

		Naples - 100 s R57 to 350' S R78

		Marco - H3 to H7,  R136.5 to R138.5, and R142 to R148

		Marco - 130's H9 to 45's H11, 370's H1 to 131's H3 and R145a to R148.

		Marco - 370's H1 to 131's H3, 130's H9 to 45's H11, R136.5 to R138.5, and R142 to R148





Storm Effects

						BB		D-W		VB		PS		NB		MI

				Inundated														0

				Washed Out \ Lost														0

						Damaged nests

						Inundated		Washed out

		T-storm

		Henri

				Total		72		10

		Hurricane

				Total		0		0
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2.3.1.1

		2006 Sea Turtle Nest Evaluation Totals

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		UNDEVELOPED		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		Total Eggs		hatch success		emerg. Success

		BAREFOOT		4789		4705		47		37		1200		758		307		135		15		15		0		6004		80%		78%

		Delnor Wiggins		824		721		99		4		228		88		46		94		5		5		0		1057		78%		68%

		Vanderbilt		6065		5902		55		108		1024		814		210		1		26		24		2		7115		85%		83%

		Parkshore		6192		6121		64		7		787		642		144		1		19		15		4		6997		88%		87%

		Naples		2493		2411		12		70		651		435		216		0		13		13		0		3157		79%		76%

		Marco		4586		4461		99		26		1264		542		712		10		67		64		3		5917		78%		75%

		Total																										0.0%		0.0%

								0						0		0		0

		Renourished

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		Undeveloped		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		TOTAL		hatch success

		BAREFOOT		931		919		7		5		180		119		61		0		4		4		0		1115		0.8349775785

		Delnor Wiggins		0		0		0		0		0		0		0		0		0		0		0		0		0				30,247

		Vanderbilt		5145		4995		43		107		742		591		151		1		22		21		1		5909		0.1394482992

		Parkshore		4294		4246		41		7		594		490		103		1		15		11		4		4902		0.8759689922

		Naples		1317		1248		4		65		233		181		52		0		9		9		0		1559		0.8447722899

		Marco		1555		25		2		242		86		154		2		29		28		1		1		1853		0.8391797086

		TOTALS		13242		11433		97		426		1835		1535		369		31		78		46		6		15338		0.8633459382		0.7454035728

		Natural

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		Undeveloped		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		TOTAL		hatch success		Emergence success

		BAREFOOT		3858		3786		40		32		1020		639		246		135		11		11		0		4889		0.7891184291		0.7743914911

		Delnor Wiggins		824		721		99		4		228		88		46		94		5		5		0		1057		0		0

		Vanderbilt		920		907		12		1		282		223		59		0		4		3		1		1206		0.7628524046		0.7520729685

		Parkshore		1898		1875		23		0		193		152		41		0		4		4		0		2095		0.9059665871		0.8949880668

		Naples		1176		1163		8		5		418		254		164		0		4		4		0		1598		0.7359198999		0.7277847309

		Marco		3004		2906		74		24		1022		456		558		8		38		36		2		4064		0.7391732283		0.7150590551

		TOTALS		11680		11358		256		66		3163		1812		1114		237		66		63		3		14,909		0.7834194111		0.7618217184

		2003 Sea Turtle Nest Evaluation  AVERAGES DRAFT

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		Undeveloped		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		TOTAL

		BAREFOOT		54		53		1		0		14		9		3		2		0		0		0		68		88

		Delnor Wiggins		39		34		5		0		11		4		2		4		0		0		0		50		21

		Vanderbilt		38		37		0		1		6		5		1		0		0		0		0		45		159

		Parkshore		51		50		1		0		6		5		1		0		0		0		0		57		122

		Naples		42		41		0		1		11		7		4		0		0		0		0		54		59

		Marco		83		81		2		0		23		10		13		0		1		1		0		108		55

		Renourished - AVERAGES DRAFT

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		Undeveloped		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		TOTAL

		BAREFOOT		20.2		20.0		0.2		0.1		3.9		2.6		1.3		0.0		0.1		0.1		0.0		24.2		46

		Delnor Wiggins		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9

		Vanderbilt		52.0		50.5		0.4		1.1		7.5		6.0		1.5		0.0		0.2		0.2		0.0		59.7		99

		Parkshore		49.4		48.8		0.5		0.1		6.8		5.6		1.2		0.0		0.2		0.1		0.0		56.3		87

		Naples		30.6		29.0		0.1		1.5		5.4		4.2		1.2		0.0		0.2		0.2		0.0		36.3		43

		Marco		103.7		1.7		0.1		16.1		5.7		10.3		0.1		1.9		1.9		0.1		0.0		68.6		27

		Natural - AVERAGES DRAFT

		BEACH		HATCHED		EMERGED		ALIVE		DEAD		UNHATCHED		Undeveloped		EMBRYO		DEPREDATED		PIPPED		DEAD_PIPPED		ALIVE_PIPPED		TOTAL

		BAREFOOT		91.9		90.1		1.0		0.8		24.3		15.2		5.9		3.2		0.3		0.3		0.0		116.4		42

		Delnor Wiggins		68.7		60.1		8.3		0.3		19.0		7.3		3.8		7.8		0.4		0.4		0.0		88.1		12

		Vanderbilt		15.3		15.1		0.2		0.0		4.7		3.7		1.0		0.0		0.1		0.1		0.0		20.1		60

		Parkshore		54.2		53.6		0.7		0.0		5.5		4.3		1.2		0.0		0.1		0.1		0.0		59.9		35

		Naples		73.5		72.7		0.5		0.3		26.1		15.9		10.3		0.0		0.3		0.3		0.0		99.9		16

		Marco		107.3		103.8		2.6		0.9		36.5		16.3		19.9		0.3		1.4		1.3		0.1		145.1		28

		BEACH		Marked Nest				Evaluated Nests				Inundated		% of total		Washed Out (LOST)				% of total

		BAREFOOT		88				86				22		25.0		1				1.1

		Delnor Wiggins		21				17				5		23.8		4				19.0

		Vanderbilt		159				157				50		31.4		2				1.3

		Parkshore		122				112				31		25.4		9				7.4

		Naples		59				56				24		40.7		1				1.7

		Marco		55				54				24		43.6		1				1.8

		Total		504				482				156		31.0		18				3.6





2.3.2

		Barefoot		Delnor Wiggins		Vanderbilt		Park Shore		Naples		Marco

		56		10		78		68		30		56

		55		12		81		78		40		107
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2.3.2.1

		Year		Beach		Begin		End		Type		Feet		Miles		Nests		False Crawls

		1990		barefoot		13		14		hydraulic		1,000		0.1893939394

		1991		Barefoot		250' North 13		30' North 15		hydraulic		2,220		0.4204545455

		1998		Barefoot		12.5		13.5		hydraulic		913		0.1729166667

		2002		Barefoot						x

		2003		Barefoot

		1998		Delnor Wiggins		19		20		hydraulic		1,000		0.1893939394

		2000		Delnor Wiggins		18		19		hydraulic		850		0.1609848485

		2001		Delnor Wiggins		none								0

		2002		Delnor Wiggins		18		400' South 20		hydraulic		2,400		0.4545454545

		2003		Delnor Wiggins

		1990		Marco		136.5		138.5		hydraulic		2,189		0.4145833333

		1990		Marco		142.5		148		hydraulic		5,533		1.0479166667

		1990		Marco		H-3		H-7		hydraulic		2,063		0.390719697

		1997		Marco		130' South H9		45' South H11		Upland		1,345		0.2547348485

		1997		Marco		370' South H1		131' South H3		Upland		1,636		0.3098484848

		1997		Marco		145.5		148		Upland		1,781		0.3373106061

		1998		Marco		400' South H-1		H-2		Upland		900		0.1704545455

		1998		Marco		H-9		H-11		upland		1,250		0.2367424242

		1999		Marco		148		148.5 (Caxambas Pass)		upland		625		0.1183712121

		1999		Marco		H-1 (Marco Pass)		H-3		upland		985		0.1865530303								total		natural		2000		1999		1998		1997		1996		1991		1990

		2000		Marco		200' North H-1		H-3		Upland (B.I.)/Hydr		950		0.1799242424								21.2		0.7799242424		0.72		0.49		1.72		0.84		4.85		0.28		1.5

		2001		Marco		H-1 (Marco Pass)		H-4		Upland (Jahna)		1,500		0.2840909091

		2001		Marco		H-9		H-13.5		Hydraulic		2,300		0.4356060606

		2002		Marco		H-9 (140' N of)		H-9 (140' S of)		Upland (E.R. Jahna)		280		0.053030303

		2003		Marco

		1996		Naples		Doctor's Pass		350' North R78		hydraulic		18,253		3.4570075758

		1996		Naples		R69.5		R72		upland/hyd		2,438		0.4617424242

		1998		Naples		69.5		72		upland		2,438		0.4617424242

		1998		Naples		75		76 (400' S of)		upland/hyd		1,213		0.2297348485

		2000		Naples		500' North R63		R64		upland		1,500		0.2840909091

		2000		Naples		Doctor's Pass		R58		upland		1,000		0.1893939394

		2001		Naples		none								0

		2002		Naples		57		68		Upland (E.R. Jahna)		11,000		2.0833333333

		2003		Naples

		1995		Parkshore		Clam Pass		43.5		Mechanical		4,500		0.8522727273

		1996		Parkshore		350' South R50		350' North R54		hydraulic		3,589		0.6797348485

		1996		Parkshore		Clam Pass		42.5		mechanical		1,788		0.3386363636

		1997		Parkshore		48 (350' N of)		350' South R50		mechanical		2,751		0.5210227273

		1997		Parkshore		Clam Pass		R42.5		Mechanical		1,788		0.3386363636

		1998		Parkshore		Clam Pass		143' North R45		mechanical		8,000		1.5151515152

		1999		Parkshore		Clam Pass		270' North R42		hydraulic / mechanical		310		0.0587121212

		1999		Parkshore		430' South R42		250' South R43.5		Hydraulic		1,365		0.2585227273

		2001		Parkshore		none								0

		2002		Parkshore		49 (700' S of)		54 (40' S of)		Upland (E.R. Jahna)		4,700		0.8901515152

		2002		Clam Pass		42 (575' N of)		43 (40' S of)		hydraulic		1,975		0.3740530303

		2003		Parkshore

		1996		Vanderbilt		29		30.5 (50' S of)		upland		1,588		0.3007575758

		1996		Vanderbilt		40		41		mechanical		1,000		0.1893939394

		1996		Vanderbilt		22.5 (100' N of)		29		hydraulic		5,902		1.1178030303

		2003		Vanderbilt

								TOTAL				107,818		20.4200757576		0		0





2.3.2.2

				Natural		Renourished								x

		Nests														r

		False Crawls														n

																				Anova: Single Factor

																				SUMMARY

																				Groups		Count		Sum		Average		Variance

																				Column 1		2		114.3		57.15		3386.645

																				Column 2		2		35.9		17.95		6.845

																				Column 3		2		99.9		49.95		218.405

																				Column 4		2		72.6		36.3		98

																				Column 5		2		20		10		6.48

																				Column 6		2		16.5		8.25		7.605

																				ANOVA

																				Source of Variation		SS		df		MS		F		P-value		F crit

																				Between Groups		4386.1066666667		5		877.2213333333		1.413360974		0.3395674845		4.3873740196

																				Within Groups		3723.98		6		620.6633333333

						(n=  FC's were in upland/hydrau mixture)														Total		8110.0866666667		11

						(n=  nests were in upland/hydrau mixture)																				no significant difference

						(Hydraulic includes mechanical)

				Natural		Hydraulic		Upland		Hydraulic/Upland Mix

		Nests

		False Crawls





2.3.2.2

		0		0

		0		0



Nests

False Crawls

Nests / False Crawls Per Mile



2.3.5

		0		0

		0		0

		0		0

		0		0



Nests

False Crawls
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C.D. Anova data sets

														x

						Natural		1st year (2003)		2st year (2002)		3st year (2001)		4st year (2000)		5nd Year (1999)		6rd Year (1998)		7th Year (1997)		8th Year (1996)		12th Year (1991)		13th Year (1990)		Total

		Nests				146				39

		False Crawls				181				54

		Beach Length				12.2				3.86		1.19		0.72		0.49		1.72		0.84		3		0.28		1.5		25.8

		False Crawls				Natural		1st year (2003)		2st Year (2002)		3st year (2001)		4st year (2000)		5nd Year (1999)		6rd Year (1998)		7th Year (1997)		8th Year (1996)		12th Year (1991)		13th Year (1990)		Total

		Barefoot				14

		Del nor Wiggins				12				10

		Vanderbilt				85

		Parkshore				23				17

		Naples				20				12

		Marco				27

		Total				181				39

		Nest				Natural		1st year (2003)		2st Year (2002)		3st year (2001)		4st year (2000)		5nd Year (1999)		6rd Year (1998)		7th Year (1997)		8th Year (1996)		12th Year (1991)		13th Year (1990)		Total

		Barefoot				30												5

		Del nor Wiggins				10				6								2

		Vanderbilt				61																29

		Parkshore				19				37								19		22		24

		Naples				13				11								3				18

		Marco				13												1		7

		Total				146				54								30		29		71

		Beach Length:				Natural		1st year (2003)		2st year (2002)		3st year (2001)		4st year (2000)		5nd Year (1999)		6rd Year (1998)		7th Year (1997)		8th Year (1996)		12th Year (1991)		13th Year (1990)		Total

		Barefoot																0.173						0.28				0.453

		Del nor Wiggins								0.45				0.16				0.19										0.35

		Vanderbilt																				1.61						1.61

		Parkshore								1.26		0.47				0.26		0.43		0.5		0.71						1.9

		Naples								2.08				0.38				0.69				2.53						3.6

		Marco								0.06		0.72		0.18		0.23		0.24		0.34						1.5		2.49

		Total										1.19		0.72		0.49		1.723		0.84		4.85		0.28		1.5		10.403

						Natural				1st year (2002)		2st year (2001)		3st year (2000)		4nd Year (1999)		5rd Year (1998)		6th Year (1997)		7th Year (1996)		11th Year (1991)		12th Year (1990)		Total

		Nests				146				39																		185

		False Crawls				181				54																		235

		miles				12.2				3.86																		16.06

		Nests / mile				11.97				10.1																		11.5193026152

		F. C. / mile				14.84				13.99																		14.6326276463

						natural				renourished

		emergences				327				93

		nests				146				39

		f.c.				181				54

		miles				12.2				3.86

		nests / mile				11.97				10.1

		f.c. / mile				14.84				13.99

						0				1		2		3		4		5		6		7		10		11

						Natural				1st Year		2nd Year		3rd Year		4th Year		5th Year		6th Year		7th Year		10th Year

		Nests / Mile

		False Crawls / Mile





C.D. Anova data sets

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0
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False Crawls
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0

0

0



2.3.6

		DRAFT 2003		Disoriented		Seaward Orientation										natural sand		renourished																		19.50		19.66		20.18

														n=167		Clutch Depth		Clutch Depth		n=282																hydro/mech, n=94		natural, n=167		upland, n=187

		Dis MHW														36		30																		Clutch Depth		Clutch Depth		Clutch Depth

																29		27		Anova: Single Factor																30		36		27				Anova: Single Factor

		Dis Veg														26		26		(natural vs renourished)																26		29		26				(all three sand types)

																24		26		SUMMARY																25		26		26				SUMMARY

																24		26		Groups		Count		Sum		Average		Variance								25		24		25				Groups		Count		Sum		Average		Variance

																24		25		Column 1		167		3283		19.6586826347		7.5303910252								24		24		25				Column 1		94		1833		19.5		8.5107526882

																24		25		Column 2		282		5624.5		19.945035461		6.791452134								24		24		24.5				Column 2		187		3773		20.1764705882		5.839658444

																24		25																		23.5		24		24				Column 3		167		3283		19.6586826347		7.5303910252

																23		25																		23.5		24		24

																23		24.5		ANOVA																23.5		23		24

																23		24		Source of Variation		SS		df		MS		F		P-value		F crit				23		23		24				ANOVA

																23		24		Between Groups		8.6004700191		1		8.6004700191		1.217185223		0.270507353		3.8623397813				22		23		24				Source of Variation		SS		df		MS		F		P-value		F crit

																23		24		Within Groups		3158.442959825		447		7.0658679191										22		23		24				Between Groups		37.5263870893		2		18.7631935446		2.6695540014		0.0703926583		3.0159910125

																22.5		24																		22		23		24				Within Groups		3127.7213807679		445		7.0285873725

																22		24		Total		3167.0434298441		448												22		22.5		24

																22		24																		22		22		23				Total		3165.2477678571		447

																22		24																		22		22		23

																22		24																		22		22		23				Anova: Single Factor

																22		24																		21.5		22		23				(hydro vs natural sand)

																22		24																		21.5		22		23				SUMMARY

																22		23.5																		21		22		23				Groups		Count		Sum		Average		Variance

																22		23.5																		21		22		23				Column 1		94		1833		19.5		8.5107526882

																22		23.5																		21		22		23				Column 2		167		3283		19.6586826347		7.5303910252

																22		23																		21		22		22.5

																22		23																		21		22		22.5

																22		23																		21		22		22.5				ANOVA

																22		23																		21		22		22.5				Source of Variation		SS		df		MS		F		P-value		F crit

																22		23																		21		22		22				Between Groups		1.5144767935		1		1.5144767935		0.192133657		0.6615120697		3.8776164502

																21.5		23																		21		22		22				Within Groups		2041.5449101796		259		7.8824127806

																21.5		23																		20.5		21.5		22

																21.5		23																		20.5		21.5		22				Total		2043.0593869732		260

																21.5		23																		20		21.5		22

																21.5		22.5																		20		21.5		22				Anova: Single Factor

																21.5		22.5																		20		21.5		22				(upland vs natural)

																21.5		22.5																		20		21.5		22				SUMMARY

																21.5		22.5																		20		21.5		22				Groups		Count		Sum		Average		Variance

																21		22																		20		21.5		22				Column 1		167		3283		19.6586826347		7.5303910252

																21		22																		20		21		22				Column 2		187		3773		20.1764705882		5.839658444

																21		22																		20		21		22

																21		22																		20		21		22

																21		22																		20		21		22				ANOVA

																21		22																		20		21		22				Source of Variation		SS		df		MS		F		P-value		F crit

																21		22																		20		21		22				Between Groups		23.6515005881		1		23.6515005881		3.563587028		0.0598823206		3.8680099124

																21		22																		20		21		22				Within Groups		2336.2213807679		352		6.636992559

																21		22																		20		21		22

																21		22																		20		21		22				Total		2359.8728813559		353

																21		22																		20		21		22

																21		22																		19.5		21		22

																21		22																		19.5		21		22

																21		22																		19.5		21		22

																21		22																		19.5		21		22

																21		22																		19		21		21.5

																21		22																		19		21		21.5

																21		22																		19		21		21.5

																21		22																		19		21		21.5

																21		22																		19		21		21

																21		22																		19		21		21

																20.5		22																		19		21		21

																20.5		22																		19		20.5		21

																20.5		22																		19		20.5		21

																20.5		22																		19		20.5		21

																20.5		22																		19		20.5		21

																20.5		22																		19		20.5		21

																20.5		22																		19		20.5		21

																20		22																		18.5		20.5		21

																20		22																		18.5		20		21

																20		22																		18		20		21

																20		21.5																		18		20		21

																20		21.5																		18		20		21

																20		21.5																		18		20		21

																20		21.5																		18		20		21

																20		21.5																		18		20		21

																20		21.5																		18		20		21

																20		21																		18		20		21

																20		21																		18		20		21

																20		21																		18		20		21

																20		21																		17.5		20		21

																20		21																		17.5		20		21

																20		21																		17		20		21

																20		21																		17		20		21

																20		21																		17		20		21

																20		21																		17		20		21

																20		21																		17		20		20.5

																20		21																		17		20		20.5

																20		21																		17		20		20.5

																20		21																		16		20		20.5

																20		21																		16		20		20.5

																20		21																		16		20		20.5

																19.5		21																		15.5		20		20.5

																19.5		21																		15		19.5		20

																19.5		21																		15		19.5		20

																19.5		21																		14		19.5		20

																19.5		21																		14		19.5		20

																19		21																		12		19.5		20

																19		21																		9		19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		21																				19		20

																19		20.5																				19		20

																19		20.5																				19		20

																19		20.5																				19		20

																19		20.5																				19		20

																18.5		20.5																				19		20

																18		20.5																				18.5		20

																18		20.5																				18		20

																18		20.5																				18		20

																18		20.5																				18		20

																18		20																				18		20

																18		20																				18		20

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19.5

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																18		20																				18		19

																17.5		20																				18		19

																17		20																				17.5		19

																17		20																				17		19

																17		20																				17		19

																17		20																				17		19

																17		20																				17		18.5

																17		20																				17		18.5

																17		20																				17		18.5

																17		20																				17		18

																17		20																				17		18

																17		20																				17		18

																17		20																				17		18

																16.5		20																				17		18

																16		20																				16.5		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																16		20																				16		18

																15		20																				16		18

																15		20																				15		18

																15		20																				15		18

																14.5		20																				15		18

																14		20																				14.5		18

																14		19.5																				14		18

																9.5		19.5																				14		18

																		19.5																				9.5		18

																		19.5																						18

																		19.5																						17.5

																		19.5																						17.5

																		19.5																						17

																		19.5																						17

																		19.5																						17

																		19.5																						17
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2.3.6embryostages

		Clutch Depths

		natural		2003		2002		2001		2000		1999		1998		1997		1996





2.3.6Incubation

				all clutches, n=482				BB, n=86		DW, n=17		VB, n=157		PS, n=112		NB, n=56		MI, n=54

		average=		100.3				102.3		82.5		97.8		98.5		108.8		105.0

				Clutch Size				Clutch Size		Clutch Size		Clutch Size		Clutch Size		Clutch Size		Clutch Size

				191				145		181		156		160		191		147

				181				144		131		148		156		162		141

				162				142		131		147		146		150		137

				160				139		119		145		144		142		134

				156				137		108		141		144		139		132

				156				135		105		138		131		138		131

				150				133		100		137		131		138		127

				148				133		96		132		130		135		126

				147				133		91		131		128		129		126

				147				130		88		129		124		127		126

				146				129		87		128		124		127		126

				145				129		63		127		124		126		125

				145				129		63		126		124		125		121

				144				127		20		125		124		125		120

				144				126		11		124		123		124		120

				144				126		5		124		122		124		118

				142				122		3		123		122		123		117

				142				122				123		122		123		115

				141				121				122		122		121		115

				141				120				121		121		117		114

				139				120				119		121		115		114

				139				118				118		120		112		113

				138				118				118		120		112		112

				138				118				117		120		112		112

				138				117				117		119		111		111

				137				116				116		118		110		110

				137				116				116		118		109		110

				137				115				116		118		109		108

				135				115				116		117		108		107

				135				114				116		116		107		104

				134				114				115		116		106		100

				133				112				114		115		106		99

				133				112				114		115		106		97

				133				111				113		113		106		96

				132				110				113		113		104		94

				132				109				112		112		104		93

				131				109				111		111		102		93

				131				109				110		111		101		93

				131				109				110		111		101		92

				131				109				110		110		98		91

				131				108				110		109		98		91

				131				107				110		108		95		91

				130				107				110		108		94		90

				130				105				109		107		93		89

				129				102				108		106		91		88

				129				102				108		105		88		87

				129				100				108		104		87		84

				129				100				107		104		84		82

				129				99				107		104		82		82

				128				99				107		104		81		80

				128				98				107		103		81		78

				127				98				106		103		80		74

				127				98				106		103		73		50

				127				97				106		103		69		36

				127				97				106		101		69

				127				97				106		100		4

				126				96				106		99

				126				95				106		99

				126				95				105		98

				126				95				105		98

				126				95				104		98

				126				93				104		98

				126				91				103		97

				126				89				103		96

				125				88				102		95

				125				87				102		94

				125				86				102		93

				125				86				102		93

				124				83				102		91

				124				83				102		91

				124				83				101		91

				124				82				101		91

				124				79				101		91

				124				78				101		90

				124				77				100		90

				124				77				100		90

				124				75				100		88

				123				75				100		87

				123				71				100		86

				123				69				100		86

				123				68				99		85

				123				63				99		83

				122				58				99		83

				122				32				99		82

				122				31				99		81

				122				13				99		79

				122								98		79

				122								98		78

				122								98		78

				121								98		77

				121								96		77

				121								96		76

				121								95		76

				121								95		75

				121								94		73

				120								94		71

				120								94		70

				120								94		69

				120								94		68

				120								93		67

				120								93		67

				120								93		65

				119								92		65

				119								92		63

				119								92		62

				118								91		61

				118								91		58

				118								91		56

				118								90		55

				118								90		55

				118								89		53

				118								89		2

				118								89

				118								89

				117								88

				117								88
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				117								88

				117								87

				117								87

				116								86

				116								86

				116								86

				116								86

				116								86

				116								85

				116								84

				116								84

				116								83

				115								82

				115								82

				115								81

				115								81

				115								81

				115								80

				115								80

				115								79

				114								79

				114								79

				114								77

				114								75

				114								75

				114								70

				113								70

				113								68

				113								68

				113								62

				113								60

				112								59

				112								54

				112								50

				112								44

				112								43

				112								43

				112								14

				112								6

				112								1

				111

				111

				111

				111

				111

				111

				111

				110

				110

				110

				110

				110

				110

				110

				110

				110

				110

				110

				109

				109

				109

				109

				109

				109

				109

				109

				109

				108

				108

				108

				108

				108

				108

				108

				108

				108

				107

				107

				107

				107

				107

				107

				107

				107

				107

				106

				106

				106

				106

				106

				106

				106

				106

				106

				106

				106

				106

				105

				105

				105

				105

				105

				104

				104

				104

				104

				104

				104

				104

				104

				104

				103

				103

				103

				103

				103

				103

				102

				102

				102

				102

				102

				102

				102

				102

				102

				101

				101

				101

				101

				101

				101

				101

				100

				100

				100

				100

				100

				100

				100

				100

				100

				100

				100

				99

				99

				99

				99

				99

				99

				99

				99

				99

				99

				99

				98

				98

				98

				98

				98

				98

				98

				98

				98

				98

				98

				98

				98

				97

				97

				97

				97

				97

				96

				96

				96

				96

				96

				96

				95

				95

				95

				95

				95

				95

				95

				95

				94

				94

				94

				94

				94

				94

				94

				94

				93

				93

				93

				93

				93

				93

				93

				93

				93

				93

				92

				92

				92

				92

				91

				91

				91

				91

				91

				91

				91

				91

				91

				91

				91

				91

				91

				91

				90

				90

				90

				90

				90

				90

				89

				89

				89

				89

				89

				89

				88

				88

				88

				88

				88

				88

				88

				88

				88

				87

				87

				87

				87

				87

				87

				87

				86

				86

				86

				86

				86

				86

				86

				86

				86

				85

				85

				84

				84

				84

				84

				83

				83

				83

				83

				83

				83

				82

				82

				82

				82

				82

				82

				82

				81

				81

				81

				81

				81

				81

				80

				80

				80

				80

				79

				79

				79

				79

				79

				79

				78

				78

				78

				78

				77

				77

				77

				77

				77

				76

				76

				75

				75

				75

				75

				75

				74

				73

				73

				71

				71

				70

				70

				70

				69

				69

				69

				69

				68

				68

				68

				68

				67

				67

				65

				65

				63

				63

				63

				63

				62

				62

				61

				60

				59

				58

				58

				56

				55

				55

				54

				53

				50

				50

				44

				43

				43

				36

				32

				31

				20

				14

				13

				11

				6

				5

				4

				3

				2

				1





2.3.6 EmergSuccess

		embryonic stages of development for all beaches																										Nests with dead embryos, not washed out

		Stage 30		Stage 29		Stage 28		Stage 27		Stage 26		Stage 25		Stage 24		Stage 23		Stage 22		Stage 21		<21		Undetermined				326

																												Nests with d.e. not w.o. that were inundated

																												119

																																percentage		36.5%

																						0

																												0

		0		0		0		0		0		0		0		0		0		0		0		0

		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

		Stage 30		Stage 29		Stage 28		Stage 27		Stage 26		Stage 25		Stage 24		Stage 23		Stage 22		Stage 21		<21		Undetermined





Sheet1

		Incubation rates

		All sand types, n=				Natural, n=		Hydraulic, n=		Upland, n=		Natural, n=		Full Sun Nests, n=		ps or ts nests, n=

		0.0		Mean rates		0.0		0.0		0.0		0.0

		Incubation				Incubation		Incubation		Incubation		Incubation		Incubation		Incubation

																		Natural vs hydra and upland

																		SUMMARY

																		Groups		Count		Sum		Average		Variance

																		Column 1		139		8866		63.7841726619		19.7646752163

																		Column 2		83		5282		63.6385542169		14.0141052013

																		Column 3		173		10659		61.612716763		13.1572792042

																		ANOVA

																		Source of Variation		SS		df		MS		F		P-value		F crit

																		Between Groups		436.8636388711		2		218.4318194356		13.946088804		0.0000014095		3.0187408129

																		Within Groups		6139.7338294834		392		15.6625862997

																		Total		6576.5974683545		394

																		Natural vs Hydro only

																		SUMMARY

																		Groups		Count		Sum		Average		Variance

																		Column 1		139		8866		63.7841726619		19.7646752163

																		Column 2		83		5282		63.6385542169		14.0141052013

																		ANOVA

																		Source of Variation		SS		df		MS		F		P-value		F crit

																		Between Groups		1.1019774217		1		1.1019774217		0.0625367376		0.8027638981		3.884082389

																		Within Groups		3876.6818063621		220		17.621280938

																		Total		3877.7837837838		221

																		Natural vs upland

																		SUMMARY

																		Groups		Count		Sum		Average		Variance

																		Column 1		173		10659		61.612716763		13.1572792042

																		Column 2		139		8866		63.7841726619		19.7646752163

																		ANOVA

																		Source of Variation		SS		df		MS		F		P-value		F crit

																		Between Groups		363.4195918941		1		363.4195918941		22.5745577926		0.0000030969		3.8716336803

																		Within Groups		4990.5772029776		310		16.0986361386

																		Total		5353.9967948718		311

																		Sunny nests vs partly sunny or total shade nests

																		SUMMARY

																		Groups		Count		Sum		Average		Variance

																		Column 1		277		17230		62.202166065		13.053183697

																		Column 2		118		7577		64.2118644068		22.5615674344

																		ANOVA

																		Source of Variation		SS		df		MS		F		P-value		F crit

																		Between Groups		334.2153781631		1		334.2153781631		21.0411092625		0.0000060535		3.8652387957

																		Within Groups		6242.3820901914		393		15.8839238936

																		Total		6576.5974683545		394





2.3.6.4EmergSuccess

		Hatching Success						Emergence Success						Hatching Success																						emergence success

		n=		n=				Natural		Renourished				Natural		1st year (2003)		2st year (2002)		3st year (2001)		4nd year (2000)		5rd Year (1999)		6rd Year (1998)		7th Year (1997)		8th Year (1996)								Natural		1st year (2003)		2st year (2002)		3st year (2001)		4nd year (2000)		5rd Year (1999)		6th Year (1998)		7th Year (1997)		8th Year (1996)		Total

		Hatching Success		Hatching Success				Emergence Success		Emergence Success				n=				n=		n=		n=		n=		n=		n=		n=								Emergence Success						Emergence Success		Emergence Success		Emergence Success		Emergence Success		Emergence Success		Emergence Success

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		136		76.45684249		0.5621826654		0.1464069378

		Column 2		153		111.651153		0.729746098		0.1021559391

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		2.0215802857		1		2.0215802857		16.4395055944		0.000064756		3.8740637365

		Within Groups		35.2926393485		287		0.1229708688

		Total		37.3142196342		288

										Natural vs renourished hatch success

										There is a sign. Difference





2.3.7.1

		Anova: Single Factor

		SUMMARY

		Groups		Count		Sum		Average		Variance

		Column 1		184		102.396700079		0.5565038048		0.1499519579

		Column 2		298		200.175279222		0.6717291249		0.1161903288

		ANOVA

		Source of Variation		SS		df		MS		F		P-value		F crit

		Between Groups		1.5103684171		1		1.5103684171		11.7026623127		0.0006773952		3.860904485

		Within Groups		61.9497359515		480		0.1290619499

		Total		63.4601043685		481





2.3.7.4shadeemerg.

		Natural Sand		Renourished Sand																NATURAL		RENOURISHED												Overall Hatching & emergence Success																Emergence Success

		n=184		n=298																INUNDATION		INUNDATION																										Natural				Renourished

		Emergence Success		Emergence Success																n=76		n=80								HATCHING SUCCESS HATCHING SUCCESS HATCHING						HATCHING SUCCESS HATCHING SUCCESS HATCHING				EMERGENCE SUCCESS EMERGENCE SUCCESS EMER								Emergence Success				Emergence Success				(in renour. sand)

		0.6914893		0.8901099		Anova: Single Factor														out of 193 nests		out of 311 nests						All Renourished, n=298		Natural, n=184		Hydraulic, n=100		Upland, n=198		Natural, n=184		all sand types		Natural, n=184		Hydraulic/Mech, n=100		Upland, n=198		all sand types

		0.9506173		0.2857143																39.4%		25.7%				averages		74.6%		64.3%		73.7%		75.1%		64.3%		70.7%		57.7%		65.3%		71.6%		64.9%

		0.8142857		0.88		SUMMARY																						Hatching Success		Hatching Success		Hatching Success		Hatching Success		Hatching Success

		0.8585858		0.3076923		Groups		Count		Sum		Average		Variance														1		1		0.9913043		1		1

		0.7079646		0.9777778		Column 1		184		102.396700079		0.5565038048		0.1499519579														0.9931034		0.9893617		0.9809524		0.9931034		0.9893617

		0		0.8842105		Column 2		298		200.175279222		0.6717291249		0.1161903288														0.9913043		0.987013		0.9759036		0.9894737		0.987013

		0.9562044		0.9444444																								0.9894737		0.9833333		0.9672131		0.9888889		0.9833333

		0.2021277		0.5660377																								0.9888889		0.9813084		0.9666666		0.981982		0.9813084

		0.7727273		0.7887324		ANOVA																						0.981982		0.98125		0.9655172		0.9807692		0.98125

		0.9734513		0.09302326		Source of Variation		SS		df		MS		F		P-value		F crit										0.9809524		0.980198		0.9649123		0.9795918		0.980198

		0.6124031		0.9230769		Between Groups		1.5103684171		1		1.5103684171		11.7026623127		6.77E-04		3.860904485										0.9807692		0.98		0.9583333		0.9789473		0.98

		0.6530612		0.9142857		Within Groups		61.9497359515		480		0.1290619499																0.9795918		0.9767442		0.9583333		0.9784946		0.9767442

		0.2121212		0.4383562																								0.9789473		0.976378		0.9541985		0.9782609		0.976378

		0.2647059		0.2169811		Total		63.4601043685		481																		0.9784946		0.9761904		0.9534883		0.9774436		0.9761904

		0.9787234		0.8846154																								0.9782609		0.975		0.953271		0.9772727		0.975

		0.8615385		0.7826087																								0.9774436		0.9734513		0.952381		0.9756098		0.9734513

		0.7281553		0.6545454																								0.9772727		0.9710145		0.9477612		0.9746835		0.9710145		Anova: Single Factor

		0.8888889		0.4693878																								0.9759036		0.969697		0.9455782		0.9705882		0.969697		natural hatching success vs all renourished hatching success

		0.4133333		0.4807692																								0.9756098		0.9647059		0.9444444		0.9690722		0.9647059		SUMMARY

		0.8817204		0.3917526																								0.9746835		0.9635037		0.9435484		0.9677419		0.9635037		Groups		Count		Sum		Average		Variance

		0.01388889		0.8066298																								0.9705882		0.962963		0.9423077		0.967033		0.962963		Column 1		298		215.592929592		0.7234662067		0.097825288

		0.8461539		0.9																								0.9690722		0.9620253		0.9417475		0.9661017		0.9620253		Column 2		184		115.249387073		0.6263553645		0.1300710192

		0.3467742		0.9807692																								0.9677419		0.9603961		0.9405941		0.9659091		0.9603961

		0.6238532		0.7																								0.9672131		0.9576271		0.9369369		0.9655172		0.9576271

		0.1025641		0.8352941																								0.967033		0.954023		0.9365079		0.9619048		0.954023		ANOVA

		0.975		0.9913043																								0.9666666		0.953271		0.9306931		0.9607843		0.953271		Source of Variation		SS		df		MS		F		P-value		F crit

		0.8396226		0.9137931																								0.9661017		0.9527559		0.93		0.9587629		0.9527559		Between Groups		1.0728092011		1		1.0728092011		9.7422739384		1.91E-03		3.860904485

		0.1320755		0.9306931																								0.9659091		0.9518072		0.9270073		0.9583333		0.9518072		Within Groups		52.8571070543		480		0.110118973

		0.4628099		0.840708																								0.9655172		0.9506173		0.9242424		0.956044		0.9506173

		0.8854167		0.87																								0.9655172		0.9504132		0.9237288		0.9528302		0.9504132		Total		53.9299162553		481

		0.07051282		0.1810345																								0.9649123		0.9468085		0.9230769		0.9518072		0.9468085

		0.6041667		0.9369369																								0.9619048		0.9435484		0.9230769		0.9514563		0.9435484

		0.9137931		0.0754717																								0.9607843		0.9421487		0.9219858		0.9489796		0.9421487

		0.9719626		0.5263158																								0.9587629		0.9411765		0.9158878		0.9489796		0.9411765

		0.9172414		0.6428571																								0.9583333		0.9411765		0.9120879		0.948718		0.9411765

		0.46		0.8181818																								0.9583333		0.9349594		0.9099099		0.9481481		0.9349594		Anova: Single Factor

		0.4158416		0.8656716																								0.9583333		0.9333333		0.9090909		0.9466667		0.9333333		Natural hatching success vs Upland sand hatching success

		0.9468085		0.8854962																								0.956044		0.9325843		0.9090909		0.9465649		0.9325843		SUMMARY

		0		0.9237288																								0.9541985		0.9318182		0.9090909		0.9454545		0.9318182		Groups		Count		Sum		Average		Variance

		0.9268293		0.939759																								0.9534883		0.9310345		0.9047619		0.9452055		0.9310345		Column 1		198		146.885053112		0.7418437026		0.0894551659

		0.9230769		0.9699248																								0.953271		0.9307692		0.9047619		0.9450549		0.9307692		Column 2		184		115.249387073		0.6263553645		0.1300710192

		0.8992248		0.7040817																								0.9528302		0.9302326		0.9041096		0.9439253		0.9302326

		0.9166667		0.7983871																								0.952381		0.9292929		0.9016393		0.9435484		0.9292929

		0.9405941		0.4344262																								0.9518072		0.9268293		0.8988764		0.9417475		0.9268293		ANOVA

		0.8596491		0.06034483																								0.9514563		0.9247312		0.8931298		0.9391304		0.9247312		Source of Variation		SS		df		MS		F		P-value		F crit

		0.98		0.78125																								0.9489796		0.9230769		0.8909091		0.9391304		0.9230769		Between Groups		1.2720257814		1		1.2720257814		11.6683656472		7.04E-04		3.8660488144

		0.3863636		0.9590164																								0.9489796		0.9224138		0.8888889		0.9387755		0.9224138		Within Groups		41.4256641878		380		0.1090149058

		0.8441558		0.7590361																								0.948718		0.9174312		0.887931		0.9367089		0.9174312

		0.9098361		0.5348837																								0.9481481		0.9172414		0.8850574		0.9358974		0.9172414		Total		42.6976899691		381

		0.880734		0.323741																								0.9477612		0.9166667		0.88		0.9357798		0.9166667

		0.8582677		0.8125																								0.9466667		0.915493		0.8795181		0.9354839		0.915493

		0.9302326		0.8533334																								0.9465649		0.9152542		0.8773585		0.9354839		0.9152542

		0.2222222		0.8631579																								0.9455782		0.91		0.8773585		0.9354839		0.91		Anova: Single Factor

		0.8383839		0.9481481																								0.9454545		0.9098361		0.87		0.9350649		0.9098361		natural vs hydraulic renourished hatching success

		0.8839286		0.9416667																								0.9452055		0.9097744		0.8674033		0.9320388		0.9097744		SUMMARY

		0.7480916		0.2473118																								0.9450549		0.9083334		0.8656716		0.9310345		0.9083334		Groups		Count		Sum		Average		Variance

		0.9647059		0.9466667																								0.9444444		0.9081632		0.8584071		0.9304348		0.9081632		Column 1		184		115.249387073		0.6263553645		0.1300710192

		0.969697		0.9534883																								0.9439253		0.9074074		0.8541667		0.9302326		0.9074074		Column 2		100		68.70787648		0.6870787648		0.113456235

		0.902439		0.9587629																								0.9435484		0.9042553		0.8536586		0.9292035		0.9042553

		0		0.9217391																								0.9435484		0.902439		0.8533334		0.9291338		0.902439

		0.9014084		0.3928571																								0.9423077		0.9021739		0.8272251		0.9285714		0.9021739		ANOVA

		0.2788461		0.7222222																								0.9417475		0.9007633		0.8256881		0.9285714		0.9007633		Source of Variation		SS		df		MS		F		P-value		F crit

		0.1111111		0.8333333																								0.9417475		0.9		0.8156028		0.9266055		0.9		Between Groups		0.2388975235		1		0.2388975235		1.9228995777		0.1666325642		3.8746463815

		0.3962264		0.9102564																								0.9405941		0.8992248		0.8125		0.9259259		0.8992248		Within Groups		35.0351637729		282		0.1242381694

		0.494382		0.2051282																								0.9391304		0.8974359		0.7983871		0.925		0.8974359

		0.987013		0.9387755																								0.9391304		0.8958333		0.7982456		0.9224806		0.8958333		Total		35.2740612963		283

		0.9710145		0.9666666																								0.9387755		0.8942308		0.7761194		0.9183673		0.8942308

		0.9083334		0.9120879																								0.9369369		0.8928571		0.7580645		0.9166667		0.8928571

		0.5925926		0.6853933																								0.9367089		0.892562		0.7142857		0.9166667		0.892562

		0.9491525		0.0375																								0.9365079		0.8873239		0.7040817		0.9166667		0.8873239

		0.9370078		0.04032258																								0.9358974		0.8867925		0.6752137		0.9152542		0.8867925

		0.8791209		0.4324324																								0.9357798		0.8859649		0.671875		0.9148936		0.8859649

		0.7933884		0.9607843																								0.9354839		0.8839286		0.6229508		0.9148936		0.8839286

		0.7676768		0.9266055																								0.9354839		0.8817204		0.5983607		0.9146342		0.8817204

		0.03174603		0.8738739																								0.9354839		0.880734		0.5912409		0.9142857		0.880734

		0.9292929		0.8688524																								0.9350649		0.8804348		0.5677966		0.9137931		0.8804348

		0.7850468		0																								0.9320388		0.8791209		0.5466667		0.9120879		0.8791209

		0.4367816		0.7431192																								0.9310345		0.877193		0.5		0.912		0.877193

		0.953271		0.9047619																								0.9306931		0.8730159		0.4795918		0.9117647		0.8730159

		0.976378		0.8441558																								0.9304348		0.870229		0.4520548		0.9107143		0.870229

		0.954023		0.8928571																								0.9302326		0.8661417		0.4123711		0.9105691		0.8661417

		0.8979592		0.7719298																								0.93		0.8615385		0.3076923		0.91		0.8615385

		0.8931298		0.7794118																								0.9292035		0.8615385		0.3070175		0.9090909		0.8615385

		0.1847826		0.4299065																								0.9291338		0.8585858		0.3043478		0.9090909		0.8585858

		0.8222222		0.4285714																								0.9285714		0.8571429		0.3023256		0.9090909		0.8571429

		0.2		0.9270073																								0.9285714		0.8490566		0.2473118		0.9082569		0.8490566

		0.8473282		0.8793104																								0.9270073		0.84		0.2155172		0.9080459		0.84

		0.7659575		0.9219858																								0.9266055		0.8383839		0.2051282		0.9047619		0.8383839

		0.8090909		0.9435484																								0.9259259		0.8240741		0.1727273		0.9032258		0.8240741

		0.9620253		0.956044																								0.925		0.8222222		0.1612903		0.902439		0.8222222

		0.6774194		0.9207921																								0.9242424		0.8217054		0.1089109		0.8979592		0.8217054

		0.8872181		0.2898551																								0.9237288		0.8142857		0.03947368		0.8970588		0.8142857

		0.9051724		0.9789473																								0.9230769		0.8090909		0		0.8942308		0.8090909

		0.8062016		0.948718																								0.9230769		0.7979798		0		0.8909091		0.7979798

		0.09259259		0.9069768																								0.9224806		0.7956989		0		0.8888889		0.7956989

		0.3956044		0.9406779																								0.9219858		0.7850468		0		0.8888889		0.7850468

		0.9325843		0.872																								0.9183673		0.778626		0		0.8873239		0.778626

		0.8928571		0.9082569																								0.9166667		0.7777778		0		0.8846154		0.7777778

		0.8873239		0.9894737																								0.9166667		0.7727273		0		0.8842105		0.7727273

		0.9152542		0.9259259																								0.9166667		0.7676768		0		0.8837209		0.7676768

		0.975		0.2982456																								0.9158878		0.7659575		0		0.8834952		0.7659575

		0.5698925		0.9117647																								0.9152542		0.7647059		0		0.8823529		0.7647059

		0.9504132		0.9367089																								0.9148936		0.7482014		0		0.880734		0.7482014

		0.8016529		0.5901639																								0.9148936		0.7475728				0.8793104		0.7475728

		0.2911392		0.671875																								0.9146342		0.7446808				0.8780488		0.7446808

		0.9767442		0.8972602																								0.9142857		0.7407407				0.8770492		0.7407407

		0		0.8252427																								0.9137931		0.7345133				0.8760331		0.7345133

		0.975		0.8850574																								0.9120879		0.7333333				0.875		0.7333333

		0.952381		0.8414634																								0.9120879		0.721519				0.8738739		0.721519

		0.9247312		0.2857143																								0.912		0.7130435				0.8738739		0.7130435

		0.9153846		0.8709677																								0.9117647		0.7040817				0.8736842		0.7040817

		0.3733333		0.9065421																								0.9107143		0.6914893				0.872		0.6914893

		0.8256881		0.8888889																								0.9105691		0.6853933				0.8717949		0.6853933

		0.5905512		0.9477612																								0.91		0.6818182				0.8658537		0.6818182

		0		0.9285714																								0.9099099		0.6781609				0.8644068		0.6781609

		0.12		0.9439253																								0.9090909		0.6774194				0.8536586		0.6774194

		0.9435484		0.9083334																								0.9090909		0.6734694				0.8522727		0.6734694

		0.6978417		0.7826087																								0.9090909		0.6513761				0.849624		0.6513761

		0.8301887		0.7936508																								0.9090909		0.6509434				0.8492063		0.6509434

		0.1226415		0.8671875																								0.9090909		0.6455696				0.8441558		0.6455696

		0.8557692		0.9350649																								0.9090909		0.6377953				0.8395061		0.6377953

		0.8095238		0.9090909																								0.9082569		0.625				0.8389831		0.625

		0.2909091		0.5486111																								0.9080459		0.620155				0.8352941		0.620155

		0.8740741		0.9230769																								0.9047619		0.6111111				0.8255814		0.6111111

		0.9411765		0.9090909																								0.9047619		0.5987654				0.8181818		0.5987654

		0.5		0.9423077																								0.9047619		0.5849057				0.8142857		0.5849057

		0.7474747		0.6931818																								0.9041096		0.5172414				0.8139535		0.5172414

		0.980198		0.8977273																								0.9032258		0.5				0.8048781		0.5

		0.8586956		0.9351852																								0.902439		0.4851485				0.7971014		0.4851485

		0.9204546		0.7580645																								0.9016393		0.48				0.7941176		0.48

		0.7407407		0.5494506																								0.8988764		0.48				0.7898551		0.48

		0		0.8968254																								0.8979592		0.4731183				0.7887324		0.4731183

		0.939759		0.9320388																								0.8970588		0.4710744				0.7826087		0.4710744

		0.7549019		0.6582279																								0.8942308		0.4666667				0.78125		0.4666667

		0.9349594		0.9489796																								0.8931298		0.4444444				0.7767857		0.4444444

		0.6702127		0.4774775																								0.8909091		0.4245283				0.7710843		0.4245283

		0.877193		0.9452055																								0.8909091		0.4133333				0.7681159		0.4133333

		0.91		0.9659091																								0.8888889		0.3956044				0.7614679		0.3956044

		0.7043478		0.9756098																								0.8888889		0.3653846				0.7555556		0.3653846

		0.1807229		0.8086957																								0.8888889		0.3467742				0.7549019		0.3467742

		0		0.9417475																								0.887931		0.3333333				0.754717		0.3333333

		0.1142857		0.952381																								0.8873239		0.2794118				0.728972		0.2794118

		0		0.9148936																								0.8850574		0.2478632				0.7272727		0.2478632

		0		0.8977273																								0.8846154		0.2432432				0.7222222		0.2432432

		0		0.5368421																								0.8842105		0.24				0.7196262		0.24

		0.01818182		0.7853403																								0.8837209		0.2121212				0.7168142		0.2121212

		0.1269841		0.8																								0.8834952		0.2065217				0.7142857		0.2065217

		0		0.9455782																								0.8823529		0.1927711				0.7125		0.1927711

		0.4166667		0.9677419																								0.880734		0.1410256				0.7115384		0.1410256

		0		0.8255814																								0.88		0.1320755				0.7016129		0.1320755

		0		0.01709402																								0.8795181		0.1320755				0.7		0.1320755

		0.9411765		0.9428571																								0.8793104		0.1269841				0.6931818		0.1269841

		0		0.9183673																								0.8780488		0.1162791				0.6896552		0.1162791

		0.832		0.7678571																								0.8773585		0.1111111				0.6862745		0.1111111

		0		0.9133858																								0.8773585		0.1025641				0.6842105		0.1025641

		0		0.9148936																								0.8770492		0.08196721				0.6582279		0.08196721

		0		0.9638554																								0.8760331		0.05555556				0.6545454		0.05555556

		0		0.902439																								0.875		0.05042017				0.6534653		0.05042017

		0		0.9080459																								0.8738739		0.025				0.6428571		0.025

		0.09302326		0.8389831																								0.8738739		0.01923077				0.6428571		0.01923077

		0		0.8139535																								0.8736842		0.01818182				0.5795454		0.01818182

		0.009259259		0.8979592																								0.872		0.01388889				0.5604396		0.01388889

		0		0.9090909																								0.8717949		0.009345794				0.5568182		0.009345794

		0		0.9454545																								0.87		0.009259259				0.5555556		0.009259259

		0.04201681		0.4571429																								0.8674033		0				0.5465117		0

		0.8981481		0.9435484																								0.8658537		0				0.5394737		0

		0		0.9417475																								0.8656716		0				0.5368421		0

		0		0.8559322																								0.8644068		0				0.5337838		0

		0.9021739		0.9862069																								0.8584071		0				0.4938272		0

		0.7979798		0.9152542																								0.8541667		0				0.4774775		0

		0		0.6428571																								0.8536586		0				0.4408602		0

		0		0.9365079																								0.8536586		0				0.4387755		0

		0.3333333		0.5409836																								0.8533334		0				0.4285714		0

		0		0.9381443																								0.8522727		0				0.381295		0

		0		0.9528302																								0.849624		0				0.3333333		0

		0		0.7168142																								0.8492063		0				0.3157895		0

		0		0.9274194																								0.8441558		0				0.2169811		0

		0		0.1868132																								0.8395061		0				0.1868132		0

		0		0.6206896																								0.8389831		0				0.1811594		0

		0		0.9242424																								0.8352941		0				0.1746032		0

		0		0.5135135																								0.8272251		0				0.1470588		0

		0		0.8048781																								0.8256881		0				0.1046512		0

		0		0.8909091																								0.8255814		0				0.06896552		0

		0		0.8793104																								0.8181818		0				0.0375		0

				0.9673913																								0.8156028		0				0.01234568		0

				0.8068182																								0.8142857		0				0.01123596		0

				0.3513514																								0.8139535		0				0.008695652		0

				0.7555556																								0.8125						0

				0.8780488																								0.8048781						0

				0.5470086																								0.7983871						0

				0.9389313																								0.7982456						0

				0.9465649																								0.7971014						0

				0.9545454																								0.7941176						0

				0.9051724																								0.7898551						0

				0.6435643																								0.7887324						0

				0.6754386																								0.7826087						0

				0.9105691																								0.78125						0

				0.4301075																								0.7767857						0

				0.8345864																								0.7761194						0

				0.9081632																								0.7710843						0

				0.8256881																								0.7681159						0

				0.981982																								0.7614679

				0.8677686																								0.7580645

				0.9450549																								0.7555556

				0.9655172																								0.7549019

				0.8715596																								0.754717

				0.9357798																								0.728972

				0																								0.7272727

				0.9705882																								0.7222222

				0.8727273																								0.7196262

				0.7009346																								0.7168142

				0.1086956																								0.7142857

				0.6764706																								0.7142857

				0.7462686																								0.7125

				0.8653846																								0.7115384

				0.872093																								0.7040817

				0.7																								0.7016129

				0.9302326																								0.7

				0.9677419																								0.6931818

				0.8611111																								0.6896552

				0.896																								0.6862745

				0.8679245																								0.6842105

				0.9354839																								0.6752137

				0.8823529																								0.671875

				0.8795181																								0.6582279
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				0.8717949																								0.5555556
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rainfalltemp

		*********************************		Barefoot		Delnor Wiggins		Vanderbilt		Parkshore		Naples		Marco		Total

		*********************************

		Total Nests														0

		*********************************

		Lost Nests														0

		*********************************																ave. cl. Size

		Total Eggs														0		0.0

		*********************************

		Emerged Hatchlings														0

		*********************************																total em.hatch

		Hatchlings Alive in Nests														0		0

		*********************************

		Hatchlings Dead in Nests														0

		Undeveloped														0

		Dead Embryos														0

		Predated Eggs														0

		Pipped Live Eggs														0

		Pipped Dead Eggs														0

		Overall hatch success		0		0		0		0		0		0		0

		Overall emergence success		0		0		0		0		0		0		0

		IN COD WE TRUST





Sec. 4

		Incubation rates

		Sunny Nests n=		Shaded Nests n=

		Incubation		Incubation





Fast Fox Graph

		Temperature		1		2		4		5		6		7		8		9		10		11				Date		Rainfall		AVG Daily Temp						natural		upland		other ren				Anova: Single Factor

		1-Jun																								1-Jun				0.0						Average		Average		Average

		2-Jun																												0.0				1-Jun

		3-Jun																												0.0				2-Jun

		4-Jun																												0.0				3-Jun

		5-Jun																												0.0				4-Jun

		6-Jun																												0.0				5-Jun

		7-Jun																												0.0				6-Jun

		8-Jun																												0.0				7-Jun

		9-Jun																												0.0				8-Jun

		10-Jun																												0.0				9-Jun

		11-Jun																												0.0				10-Jun

		12-Jun																												0.0				11-Jun

		13-Jun																												0.0				12-Jun

		14-Jun																												0.0				13-Jun

		15-Jun																								15-Jun				0.0				14-Jun

		16-Jun																												0.0				15-Jun

		17-Jun																												0.0				16-Jun

		18-Jun																												0.0				17-Jun

		19-Jun																												0.0				18-Jun

		20-Jun																												0.0				19-Jun

		21-Jun																												0.0				20-Jun

		22-Jun																												0.0				21-Jun

		23-Jun																												0.0				22-Jun

		24-Jun																												0.0				23-Jun

		25-Jun																												0.0				24-Jun

		26-Jun																												0.0				25-Jun

		27-Jun																												0.0				26-Jun

		28-Jun																												0.0				27-Jun

		29-Jun																												0.0				28-Jun

		30-Jun																												0.0				29-Jun

		1-Jul																								1-Jul				0.0				30-Jun

		2-Jul																												0.0				1-Jul

		3-Jul																												0.0				2-Jul

		4-Jul																												0.0				3-Jul

		5-Jul																												0.0				4-Jul

		6-Jul																												0.0				5-Jul

		7-Jul																												0.0				6-Jul

		8-Jul																												0.0				7-Jul

		9-Jul																												0.0				8-Jul

		10-Jul																												0.0				9-Jul

		11-Jul																												0.0				10-Jul

		12-Jul																												0.0				11-Jul

		13-Jul																												0.0				12-Jul

		14-Jul																												0.0				13-Jul

		15-Jul																								15-Jul				0.0				14-Jul

		16-Jul																												0.0				15-Jul

		17-Jul																												0.0				16-Jul

		18-Jul																												0.0				17-Jul

		19-Jul																												0.0				18-Jul

		20-Jul																												0.0				19-Jul

		21-Jul																												0.0				20-Jul

		22-Jul																												0.0				21-Jul

		23-Jul																												0.0				22-Jul

		24-Jul																												0.0				23-Jul

		25-Jul																												0.0				24-Jul										Column1

		26-Jul																												0.0				25-Jul

		27-Jul																												0.0				26-Jul										Mean		27.6788705556

		28-Jul																												0.0				27-Jul										Standard Error		0.0989095968

		29-Jul																												0.0				28-Jul										Median		27.635275

		30-Jul																												0.0				29-Jul										Mode

		31-Jul																												0.0				30-Jul										Standard Deviation		0.9383388246

		1-Aug																								1-Aug				0.0				31-Jul										Sample Variance		0.8804797497

		2-Aug																												0.0				1-Aug										Kurtosis		-1.0185314715

		3-Aug																												0.0				2-Aug										Skewness		0.0078197374

		4-Aug																												0.0				3-Aug										Range		3.93635

		5-Aug																												0.0				4-Aug										Minimum		25.5263

		6-Aug																												0.0				5-Aug										Maximum		29.46265

		7-Aug																												0.0				6-Aug										Sum		2491.09835

		8-Aug																												0.0				7-Aug										Count		90

		9-Aug																												0.0				8-Aug										Confidence Level(95.0%)		0.1965311554

		10-Aug																												0.0				9-Aug

		11-Aug																												0.0				10-Aug

		12-Aug																												0.0				11-Aug

		13-Aug																												0.0				12-Aug

		14-Aug																												0.0				13-Aug

		15-Aug																								15-Aug				0.0				14-Aug

		16-Aug																												0.0				15-Aug

		17-Aug																												0.0				16-Aug

		18-Aug																												0.0				17-Aug

		19-Aug																												0.0				18-Aug

		20-Aug																												0.0				19-Aug

		21-Aug																												0.0				20-Aug

		22-Aug																												0.0				21-Aug

		23-Aug																												0.0				22-Aug

		24-Aug																												0.0				23-Aug

		25-Aug																												0.0				24-Aug

		26-Aug																												0.0				25-Aug

		27-Aug																												0.0				26-Aug

		28-Aug																												0.0				27-Aug

		29-Aug																								29-Aug				0.0				28-Aug

																																		29-Aug
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Stress Relief Page
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		strandings per year

		1996		34

		1997		30

		1998		22

		1999		28

		2000		108

		2001		31

		2002		34

		2003		78

		Strandings per month, 2003
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		June		5
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				dead		live

		c. caretta

		L. kempi

		c. mydas

		E. imbricata
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				2001		2002		2003

		Fox-Eggs

		Fox-Hatchlings

		Ants-Eggs

		Ants-Hatchlings

												2002 Fox Dep.		459

				2001 Ant Dep.		2002 Ant Dep.						2001 Fox Dep.		387

												2				2001 Fox Dep.		2001 Fox Dep.

																387		459
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Historical violations

		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		152		94		331		371		331		167		206		289		262		256		140		258		199
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FPL 2004 Violations
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Beach Lighting
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Emergence Tables2006

				Undeveloped Beaches								Developed & Brighter Beaches								TOTALS		% Dis.		Beach		Feet North		Feet South		DNR Monument		DNR Zone		Nest #		Crawl #		Date		MHW Distance		Veg/Stre Distance		Veg/Stre Type		Nest Cover		Hatch Date		Disoriented		Disoriented Hatchlings		Date Disoriented

		Beach		CPP (<=DNR44.5)		South VB (>=DNR35)		BB		D-W		South PS		North VB		Naples		Marco						Marco				168		10		9		16				2-Jun-00		42		-11		vegetation		ps		27-Jul-00				50		27-Jul-00

		Nests		45		66		96		17		109		101		68		50						Vanderbilt				35		26		26		39				30-May-00		80		-15		vegetation		fs		31-Jul-00				6		31-Jul-00

		False Crawls		54		46		85		32		132		90		70		52						Marco				282		145		145		20				6-Jun-00		15		156		vegetation		fs		5-Aug-00				122		4-Aug-00

		Total Emerg.		99		112		181		49		241		191		138		102						Marco				255		10		9		28				21-Jun-00		24		-9		vegetation		ts		28-Aug-00						29-Aug-00

		Beach miles		0.6		1.2		3.1		1.2		2.6		2.3		5.6		5.6						Marco				225		140		140		41				30-Jun-00		120		90		vegetation		fs		31-Aug-00				70		31-Aug-00

		Em./mile		167.8		95.7		58.8		40.8		94.1		82		24.7		18.2						Marco				231		137		137		35				26-Jun-00		126		114		vegetation		fs		3-Sep-00				59		3-Sep-00

		Dis High Imp.		0		0		0		0		1		1		2		10		14		93%		PARKSHORE		150				55.5		55		137				4-Jul-00		55		5		vegetation		fs		3-Sep-00				60		3-Sep-00

		Dis Low Imp.		1		0		0		0		0		0		0		0		1		7%		Marco		99				132		131		18				3-Jun-00		51		88		vegetation		fs		3-Aug-00				111		3-Aug-00

		Total Dis.		1		0		0		0		1		1		2		10		15		100%		Marco		234				137		136		7				19-May-00		162		135		vegetation		fs		30-Jul-00				125		30-Jul-00

																								Naples				40		64		64		1				7-May-00		76		0		vegetation		full sun		7-Jul-00				55		7-Jul-00

																								Marco		99				137		136		6				16-May-00		45		207		vegetation		fs		25-Jul-00				72		24-Jul-00

																								Marco				294		140		140		5				16-May-00		93		117		vegetation		fs		21-Jul-00				96		20-Jul-00

																								Marco		267				143.5		143		8				20-May-00		54		153		wooden walkout		fs		24-Jul-00				1		26-Jul-00

																								parkshore				230		41.5		41		146				7-Jul-00		60		-8		vegetation		fs		3-Sep-00				24		3-Sep-00

				Disorientations per year																				Naples		129				58.5		58		43				24-Jun-00		74		1		vegetation		partial sh		24-Aug-00				24		24-Aug-00

								1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

						Disorientations Per Year		42		33		27		27		15		2		14		17		3		5		8
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								City of Naples Historic Nest by week

				Emergences by Week

						1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005

				21-Apr		0		0		0		0		0		0		0		1		0		0		0

				28-Apr		1		0		0		0		0		1		0		0		1		0		0

				5-May		1		1		1		5		2		3		0		1		3		1		0

				12-May		9		6		23		7		4		13		1		5		4		0		3

				19-May		8		8		8		5		7		14		8		3		14		3		1

				26-May		27		17		9		6		15		9		11		8		11		6		7

				2-Jun		17		10		12		19		18		18		15		11		12		6		6

				9-Jun		11		31		4		12		21		17		11		3		5		21		12

				16-Jun		20		10		7		17		20		16		14		11		10		12		6

				23-Jun		12		18		10		14		13		16		11		5		11		15		8

				30-Jun		28		7		8		6		16		7		10		6		15		14		11

				7-Jul		12		11		12		5		21		13		10		11		6		9		10

				14-Jul		8		12		6		15		14		7		4		7		8		5		10

				21-Jul		6		3		4		2		7		2		4		8		3		6		5

				28-Jul		1		1		6		8		2		0		2		0		0		1		5

				4-Aug		2		0		1		1		1		0		0		0		5		1		0

				11-Aug		1		0		0		0		0		0		0		0		0		0		0

				18-Aug		0		0		0		0		0		0		0		0		2		0		0

				25-Aug		0		0		0		0		0		0		0		0		0		0		0
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																																										Vanderbilt Beach

		2006 SEA TURTLE EMERGENCES IN COLLIER COUNTY Fig - 2.3.1.6

				Barefoot		Delnor		Vanderbilt		Parkshore		Naples		Marco

		Nests		56		10		78		68		30		56

		False Crawls		55		12		81		78		40		107

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT BAREFOOT BEACH Fig - 2.3.3.1

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		62		71		64		102		105		106		117		108		104		96		104		62		88		84		72		56

		False Crawls		62		129		75		98		146		74		93		90		89		85		84		28		66		73		67		55

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT DELNOR-WIGGINS BEACH

				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		29		22		29		33		17		23		15		21		11		15		10

		False Crawls		37		22		24		33		32		25		22		49		38		46		12																		Delnor Wiggens

		2006 SEA TURTLE EMERGENCES AT VANDERBILT BEACH Fig - 2.3.3.2

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		131		156		155		141		186		170		167		125		90		159		90		61		78

		False Crawls		122		214		143		118		175		111		136		118		131		125		45		91		81

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT PARKSHORE BEACH Fig - 2.3.3.4

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		153		110		166		134		150		106		154		105		81		122		73		40		68

		False Crawls		107		165		145		120		133		119		186		79		75		188		64		58		78

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT NAPLES BEACH Fig - 2.3.3.5

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		59		73		62		45		49		87		68		52		31		59		61		31		30

		False Crawls		120		90		76		51		70		74		70		49		49		52		39		55		40

		Nesting Success*																																								Parkshore

		2006 SEA TURTLE EMERGENCES AT MARCO ISLAND Fig - 2.3.3.6

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		34		46		35		33		61		55		78		39		91		91		50		79		28		55		59		39		56

		False Crawls		35		126		99		98		99		80		165		71		117		113		52		115		54		80		97		75		107

		Nesting Success*

		HISTORY OF SEA TURTLE EMERGENCES AT COLLIER'S BEACHES Fig - 2.3.2.6

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		506		499		596		498		613		591		552		488		307		504		378		258		298

		False Crawls		546		695		640		475		603		539		541		470		359		560		356		392		373

		Nesting Success*

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Total emergences		1052		1194		1236		973		1216		1130		1092		958		666		1064		734		650		671

		Nests		506		499		596		498		613		591		552		488		307		504		378		258		298

		False Crawls		546		695		640		475		603		539		541		470		359		560		356		392		373														Barefoot

								1996 and up includes Delnor Data

		Emergences by Week

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		21-Apr		0		0		0		0		0		0		0		0		1		0		0		0

		28-Apr		1		9		0		14		0		0		0		3		15		3		3		0

		5-May		24		17		2		22		13		9		14		0		16		8		4		4

		12-May		49		61		23		53		35		15		29		10		45		57		10		9

		19-May		60		86		40		70		46		61		69		51		56		88		54		31

		26-May		64		107		95		85		95		79		80		67		58		126		65		21

		2-Jun		69		84		94		107		112		114		101		73		64		103		74		70

		9-Jun		118		126		104		104		139		91		110		94		61		122		107		54

		16-Jun		97		119		156		79		136		138		157		118		80		131		94		70

		23-Jun		93		112		143		83		139		146		121		110		100		106		84		106

		30-Jun		110		94		125		103		156		124		149		114		47		108		74		73

		7-Jul		64		77		94		42		111		106		102		104		60		96		69		57

		14-Jul		62		72		92		41		78		112		101		104		29		60		43		77

		21-Jul		27		36		37		24		63		65		43		65		21		33		27		31

		28-Jul		13		23		18		4		31		42		25		21		7		6		21		30																Naples

		4-Aug		14		5		6		1		13		22		10		13		5		10		5		9

		11-Aug		4		1		2		0		2		4		2		6		0		4		0		4

		18-Aug		0		0		0		0		0		2		0		5		1		1		0		3

		25-Aug		0		0		0		0		0		0		0		0		0		2		0		0

				869		1029		1031		832		1169		1130		1113		958		666		1064		734		649		0

																				jcs11/6/02		mkt12/15/03		MH 11/23/04

				2004		2005

		21-Apr		0		0

		28-Apr		3		0

		5-May		4		4

		12-May		10		9

		19-May		54		31

		26-May		65		21

		2-Jun		74		70

		9-Jun		107		54

		16-Jun		94		70

		23-Jun		84		106																																				Marco

		30-Jun		74		73

		7-Jul		69		57

		14-Jul		43		77

		21-Jul		27		31

		28-Jul		21		30

		4-Aug		5		9

		11-Aug		0		4

		18-Aug		0		3

		25-Aug		0		0
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Table 2.3.6.1.Collier County Mean Clutch Size, 2006.


		

		Barefoot

		Delnor Wiggins


Pass

		Vanderbilt

		Park Shore

		Naples

		Marco



		Mean Egg Count / Nest

		109

		106

		100

		103

		105

		108





A total of 30,247 eggs were deposited into the evaluated nests and 24,697 hatchlings emerged successfully (Table 2.3.6.2).  The total number of hatchlings that entered the Gulf of Mexico includes 24,321 that emerged on their own and 376 that were found alive in the nest cavity.


Table 2.3.6.2.Nest / Hatchling Evaluations by Beach Unit, 2006.


		

		Barefoot

		Delnor Wiggins Pass

		Vanderbilt

		Park Shore

		Naples

		Marco

		Total



		Total Nests

		56

		10

		78

		68

		30

		56

		298



		Lost Nests

		1

		0

		7

		0

		0

		1

		9



		Total Eggs

		6,004

		1,057

		7,115

		6,997

		3,157

		5,917

		30,247



		Emerged Hatchlings

		4,705

		721

		5,902

		6,121

		2,411

		4,461

		24,321



		Hatchlings Alive in Nest

		47

		99

		55

		64

		12

		99

		376



		Hatchlings Dead in Nest

		37

		4

		108

		7

		70

		26

		252



		Undeveloped Eggs

		758

		88

		814

		642

		435

		542

		3,279



		Dead Embryos

		307

		46

		210

		144

		216

		712

		1,635



		Predated Eggs

		135

		94

		1

		1

		0

		10

		241



		Pipped Live Eggs

		0

		0

		2

		4

		0

		3

		9



		Pipped Dead Eggs

		15

		5

		24

		15

		13

		64

		136



		Overall Hatch Success


of Evaluated Nests

		80%

		78%

		85%

		88%

		79%

		78%

		82.5%



		Overall Hatchling Emergence Success

		78%

		68%

		83%

		87%

		76%

		75%

		80.4%
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Year

Number of Violations
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206
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256
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Historical violations

		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		152		94		331		371		331		167		206		289		262		256		140		258		199





Historical violations
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FPL 2004 Violations
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Beach Lighting
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Emergence Tables2006

				Undeveloped Beaches								Developed & Brighter Beaches								TOTALS		% Dis.		Beach		Feet North		Feet South		DNR Monument		DNR Zone		Nest #		Crawl #		Date		MHW Distance		Veg/Stre Distance		Veg/Stre Type		Nest Cover		Hatch Date		Disoriented		Disoriented Hatchlings		Date Disoriented

		Beach		CPP (<=DNR44.5)		South VB (>=DNR35)		BB		D-W		South PS		North VB		Naples		Marco						Marco				168		10		9		16				2-Jun-00		42		-11		vegetation		ps		27-Jul-00				50		27-Jul-00

		Nests		45		66		96		17		109		101		68		50						Vanderbilt				35		26		26		39				30-May-00		80		-15		vegetation		fs		31-Jul-00				6		31-Jul-00

		False Crawls		54		46		85		32		132		90		70		52						Marco				282		145		145		20				6-Jun-00		15		156		vegetation		fs		5-Aug-00				122		4-Aug-00

		Total Emerg.		99		112		181		49		241		191		138		102						Marco				255		10		9		28				21-Jun-00		24		-9		vegetation		ts		28-Aug-00						29-Aug-00

		Beach miles		0.6		1.2		3.1		1.2		2.6		2.3		5.6		5.6						Marco				225		140		140		41				30-Jun-00		120		90		vegetation		fs		31-Aug-00				70		31-Aug-00

		Em./mile		167.8		95.7		58.8		40.8		94.1		82		24.7		18.2						Marco				231		137		137		35				26-Jun-00		126		114		vegetation		fs		3-Sep-00				59		3-Sep-00

		Dis High Imp.		0		0		0		0		1		1		2		10		14		93%		PARKSHORE		150				55.5		55		137				4-Jul-00		55		5		vegetation		fs		3-Sep-00				60		3-Sep-00

		Dis Low Imp.		1		0		0		0		0		0		0		0		1		7%		Marco		99				132		131		18				3-Jun-00		51		88		vegetation		fs		3-Aug-00				111		3-Aug-00

		Total Dis.		1		0		0		0		1		1		2		10		15		100%		Marco		234				137		136		7				19-May-00		162		135		vegetation		fs		30-Jul-00				125		30-Jul-00

																								Naples				40		64		64		1				7-May-00		76		0		vegetation		full sun		7-Jul-00				55		7-Jul-00

																								Marco		99				137		136		6				16-May-00		45		207		vegetation		fs		25-Jul-00				72		24-Jul-00

																								Marco				294		140		140		5				16-May-00		93		117		vegetation		fs		21-Jul-00				96		20-Jul-00

																								Marco		267				143.5		143		8				20-May-00		54		153		wooden walkout		fs		24-Jul-00				1		26-Jul-00

																								parkshore				230		41.5		41		146				7-Jul-00		60		-8		vegetation		fs		3-Sep-00				24		3-Sep-00

				Disorientations per year																				Naples		129				58.5		58		43				24-Jun-00		74		1		vegetation		partial sh		24-Aug-00				24		24-Aug-00

								1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

						Disorientations Per Year		42		33		27		27		15		2		14		17		3		5		8





Emergence Tables2006
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								City of Naples Historic Nest by week

				Emergences by Week

						1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005

				21-Apr		0		0		0		0		0		0		0		1		0		0		0

				28-Apr		1		0		0		0		0		1		0		0		1		0		0

				5-May		1		1		1		5		2		3		0		1		3		1		0

				12-May		9		6		23		7		4		13		1		5		4		0		3

				19-May		8		8		8		5		7		14		8		3		14		3		1

				26-May		27		17		9		6		15		9		11		8		11		6		7

				2-Jun		17		10		12		19		18		18		15		11		12		6		6

				9-Jun		11		31		4		12		21		17		11		3		5		21		12

				16-Jun		20		10		7		17		20		16		14		11		10		12		6

				23-Jun		12		18		10		14		13		16		11		5		11		15		8

				30-Jun		28		7		8		6		16		7		10		6		15		14		11

				7-Jul		12		11		12		5		21		13		10		11		6		9		10

				14-Jul		8		12		6		15		14		7		4		7		8		5		10

				21-Jul		6		3		4		2		7		2		4		8		3		6		5

				28-Jul		1		1		6		8		2		0		2		0		0		1		5

				4-Aug		2		0		1		1		1		0		0		0		5		1		0

				11-Aug		1		0		0		0		0		0		0		0		0		0		0

				18-Aug		0		0		0		0		0		0		0		0		2		0		0

				25-Aug		0		0		0		0		0		0		0		0		0		0		0

						164		135		111		122		161		136		101		80		110		100		84

				4/21

				4/28

				5/5

				5/12

				5/19
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				6/2
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				7/14
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		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0
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Naples Weekly Emergences



																																										Vanderbilt Beach

		2006 SEA TURTLE EMERGENCES IN COLLIER COUNTY Fig - 2.3.1.6

				Barefoot		Delnor		Vanderbilt		Parkshore		Naples		Marco

		Nests		56		10		78		68		30		56

		False Crawls		55		12		81		78		40		107

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT BAREFOOT BEACH Fig - 2.3.3.1

				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		62		71		64		102		105		106		117		108		104		96		104		62		88		84		72		56

		False Crawls		62		129		75		98		146		74		93		90		89		85		84		28		66		73		67		55

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT DELNOR-WIGGINS BEACH

				1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		29		22		29		33		17		23		15		21		11		15		10

		False Crawls		37		22		24		33		32		25		22		49		38		46		12																		Delnor Wiggens

		2006 SEA TURTLE EMERGENCES AT VANDERBILT BEACH Fig - 2.3.3.2

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		131		156		155		141		186		170		167		125		90		159		90		61		78

		False Crawls		122		214		143		118		175		111		136		118		131		125		45		91		81

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT PARKSHORE BEACH Fig - 2.3.3.4

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		153		110		166		134		150		106		154		105		81		122		73		40		68

		False Crawls		107		165		145		120		133		119		186		79		75		188		64		58		78

		Nesting Success*

		2006 SEA TURTLE EMERGENCES AT NAPLES BEACH Fig - 2.3.3.5

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		59		73		62		45		49		87		68		52		31		59		61		31		30

		False Crawls		120		90		76		51		70		74		70		49		49		52		39		55		40

		Nesting Success*																																								Parkshore

		2006 SEA TURTLE EMERGENCES AT MARCO ISLAND Fig - 2.3.3.6

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		34		46		35		33		61		55		78		39		91		91		50		79		28		55		59		39		56

		False Crawls		35		126		99		98		99		80		165		71		117		113		52		115		54		80		97		75		107

		Nesting Success*

		HISTORY OF SEA TURTLE EMERGENCES AT COLLIER'S BEACHES Fig - 2.3.2.6

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Nests		506		499		596		498		613		591		552		488		307		504		378		258		298

		False Crawls		546		695		640		475		603		539		541		470		359		560		356		392		373

		Nesting Success*

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		Total emergences		1052		1194		1236		973		1216		1130		1092		958		666		1064		734		650		671

		Nests		506		499		596		498		613		591		552		488		307		504		378		258		298

		False Crawls		546		695		640		475		603		539		541		470		359		560		356		392		373														Barefoot

								1996 and up includes Delnor Data

		Emergences by Week

				1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006

		21-Apr		0		0		0		0		0		0		0		0		1		0		0		0

		28-Apr		1		9		0		14		0		0		0		3		15		3		3		0

		5-May		24		17		2		22		13		9		14		0		16		8		4		4

		12-May		49		61		23		53		35		15		29		10		45		57		10		9

		19-May		60		86		40		70		46		61		69		51		56		88		54		31

		26-May		64		107		95		85		95		79		80		67		58		126		65		21

		2-Jun		69		84		94		107		112		114		101		73		64		103		74		70

		9-Jun		118		126		104		104		139		91		110		94		61		122		107		54

		16-Jun		97		119		156		79		136		138		157		118		80		131		94		70

		23-Jun		93		112		143		83		139		146		121		110		100		106		84		106

		30-Jun		110		94		125		103		156		124		149		114		47		108		74		73

		7-Jul		64		77		94		42		111		106		102		104		60		96		69		57

		14-Jul		62		72		92		41		78		112		101		104		29		60		43		77

		21-Jul		27		36		37		24		63		65		43		65		21		33		27		31

		28-Jul		13		23		18		4		31		42		25		21		7		6		21		30																Naples

		4-Aug		14		5		6		1		13		22		10		13		5		10		5		9

		11-Aug		4		1		2		0		2		4		2		6		0		4		0		4

		18-Aug		0		0		0		0		0		2		0		5		1		1		0		3

		25-Aug		0		0		0		0		0		0		0		0		0		2		0		0

				869		1029		1031		832		1169		1130		1113		958		666		1064		734		649		0

																				jcs11/6/02		mkt12/15/03		MH 11/23/04

				2004		2005

		21-Apr		0		0

		28-Apr		3		0

		5-May		4		4

		12-May		10		9

		19-May		54		31

		26-May		65		21

		2-Jun		74		70

		9-Jun		107		54

		16-Jun		94		70

		23-Jun		84		106																																				Marco

		30-Jun		74		73

		7-Jul		69		57

		14-Jul		43		77

		21-Jul		27		31

		28-Jul		21		30

		4-Aug		5		9

		11-Aug		0		4

		18-Aug		0		3

		25-Aug		0		0
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						6/30
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																																										Weekly Emergence
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