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INTRODUCTION AND ACKNOWLEDGEMENTS

This field trip examines the processes of beach erosion and efforts by the State of Florida to
remedy a segment of critically eroded beach on the southern Gulf shoreline of Honeymoon
Island at Honeymoon Island State Park. Honeymoon Island is a barrier island located in
Dunedin just north of Clearwater in Pinellas County, Florida. Honeymoon Island is
approximately 4 miles long, consisting of approximately 2800 acres, and the island is currently
owned and managed by the State of Florida Park Service.
This erosion was in part due to the unnatural shoreline orientation and deeper offshore area
created by the developer who dredged the surrounding area in the 1960’s to obtain fill to
artificially expand the width of the island, mostly toward the west into the Gulf of Mexico.
I would like to thank Dr. Jennifer Coor, Coastal Geologist with the Engineering, Hydrology and
Geology Program Division of Water Resource Management Florida Dept. of Environmental
Protection for all the help and providing source material and inviting the project designer, Mr.
Brett Moore P.E., of Humiston & Moore Engineers, who provided the material and presentation
on the design study and design criteria of the latest beach nourishment project. Additionally, I
would like to thank Ms. Natalie Whitcomb SEGS member and field trip committee member for
providing guiding thoughts and inviting Mr. Mark H. Horwitz, P.G., University of South Florida
Department of Geology, Coastal Research Lab who I thank for providing a discussion on his
study of the historical and modern morphodynamics of the inlets and adjacent beaches in support
of the development of a new inlet management plan for the John’s Pass-Blind Pass dual-inlet
system. And in addition, thank you to SEGS members, Sam Upchurch and Roger Portell for
providing source material and discussions on the geology of the island and the fossil shells found
on Honeymoon Island. A final round of thanks goes to the SEGS Field Trip committee members
Greg Mudd, Samantha Andrews, Harley Means, Tom Scott and Clint Noble for their help and
guidance in bringing this trip to fruition.
SEGS also would like to recognize and thank the State of Florida Park Service for allowing
entrance to the restricted project areas as well as the rest of the island.

Bryan Carrick
Lake Helen, Florida
June 2015

2

Southeastern Geological Society Guidebook No. 64, June 12-13, 2015

Honeymoon Island Beach Restoration Project
Brett D. Moore, P.E., Humiston & Moore Engineers

Background
Honeymoon Island is a barrier Island located in
Dunedin just north of Clearwater in Pinellas
County, Florida. Honeymoon Island is
approximately 4 miles long, consisting of
approximately 2800 acres, and the island is
currently owned and managed by the State of
Florida Park Service.

N

Honeymoon Island 1940’s
Since 1982, the State Park Service has
maintained much of the island in its natural state and has constructed three parking areas along
the gulf shoreline along with bathroom facilities, a concession stand and restaurant, a Nature
Center, nature walks, and a dog beach. Honeymoon Island Beach Park is currently the highest
public use state beach park in Florida with over a million visitors annually.
Honeymoon Island was purchased by a developer in the 1960’s who built up the island by mining
material from the adjacent waters expanding the
size of the island with the intent of developing it
into a condominium resort. The State of Florida
Hurricane
Pass
began purchasing portions of the island in 1974,
and by 1982, Honeymoon Island State Park was
opened.
Filled Area
In 1981 the park service added parking lots and
Honeymoon Island, 1971
restroom facilities along the south mile of the
gulf-front section of the island. The parking lots
were originally set back off of the beach, with a vegetated dune established seaward of the
parking lots, and dune walkovers were added, extending from the bath pavilions to the beach.
The beach was artificially enhanced through sand mining and filling activities in the 1960’s, yet it
eroded to the point where it threatened the beach bathhouses. This erosion was in part due to
the unnatural shoreline orientation and deeper offshore area created by the developer who
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dredged the surrounding area in the 1960’s to obtain fill to artificially expand the width of the
island, mostly toward the west into the Gulf of Mexico.
1989 Truck Haul Beach Fill Project
In 1989 the State of Florida placed approximately 230,000 cy of sand on the beach from an upland
source. The sand had an orange tint; however, the material was
readily available and relatively inexpensive. This sand was
placed along the gulf front, along the two northern parking lots
and walkways were constructed to access the beach.
By 1991, the beach and dune area was eroding and portions of
the walkovers had to be removed. Unfortunately most of the
sand lost was washed away as a result of the high erosion stress
in a matter of less than two years.

N

1989 Post Fill Looking
Northwest

Continued Erosion

Erosion of the west shoreline of Honeymoon Island continued and eventually three of the four
bathhouse facilities located along the beach in front of the north two parking lots were removed.
In 2010 the north bathhouse was relocated to the east, further from the eroding shoreline. As
the shoreline eroded what was left behind was mostly rock from the combined sand and rock
material that had been mined from offshore, resulting in a rubble shoreline in front of the parking
lots.

April 2004, Central Parking Lot Looking
South

April 2004, Looking North Toward North
Parking Areas
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The vegetated dune previously located seaward of the
north parking lot was washed away, and erosion began to
undermine the seaward edge of the parking lot. A
concrete filled sandbag groin constructed in 1989 held
some sand near the center parking lot, but aggravated
erosion of the beach south of the groin.

Phase I of the Honeymoon Island Beach Restoration
Project - 2008

N

May 2009

The State DEP and Pinellas County pursued alternatives for
restoring the shoreline along Honeymoon Island. In 2003
Humiston & Moore Engineers (H&M) was selected to evaluate
N
alternatives and design an interim project to slow down the
immediate erosion, as a first step toward developing a long
term sustainable solution to the erosion problem. H&M
designed the first phase of the Honeymoon Island Beach
Restoration Project which was permitted in 2006 and
constructed in 2007 and 2008. The project consisted of
dredging 140,000 cy of sand from Hurricane Pass and the
construction of a low profile T-groin to replace the existing
concrete bag groin and provide additional stability to the beach fill in consideration of the high
erosion stress that result from the unnatural shoreline alignment with respect to prevailing wave
direction.
The design was technically supported by inlet and nearshore morphology modeling, and the
alignment of the borrow area was strategically chosen to improve inlet hydraulic efficiency. It
also directed the channel further from the active recreational beach. The nearby sand source
allowed for direct hydraulic pumping of the sand to the area of highest need, along the shoreline
adjacent to the north two parking lots. Out of consideration for the historic high rate of sand loss
which resulted from the unnaturally high erosion stress, the regulatory agencies authorized the
introduction of the erosion control structure to reduce the rate of sand loss, while improving
sand bypassing to the shoreline downdrift of the structure.

May 2009
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H&M was the engineer of record; Coastal Marine Construction was the prime marine contractor,
and Florida Dredge and Dock was the subcontractor responsible for dredging and beach fill
placement. The project began in September 2007 and was completed in January 2008. The total
construction cost was $1,926,718.

Phase II of the Honeymoon Island Beach Restoration Project – Under Construction (2014)
Following the first two years of monitoring of
the first phase of the restoration project, and
with consideration for the level of success
achieved by Phase I, H&M was selected by the
Florida DEP Park Service and Pinellas County
to proceed with the design and permitting of
the second phase of the project. The erosion
control structure completed for Phase I was
functioning well and sustaining a recreational
beach just south of the two north parking lots.
The dune plantings seaward of the middle
parking lot located north and upland of the Tgroin was performing well and collecting
windblown sand. However, the continued
erosion further north and west of the north parking
lot, coupled with the lack of sediment supply to the
project area and continued storm damage to the
north parking lot, demonstrated the need for
additional erosion control structures as part of the
design. This decision was further supported by the
subsequent relocation of the last of the first 4
bathhouses and potential loss of access along the
beach to the north 2 miles of park shoreline.
Monitoring of the first phase revealed that the
borrow area selection for the first phase resulted in
a channel alignment which was more stable.
Approximately 50% of the borrow area had
recovered since the 2007 dredging.
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Shoreline Retreat

North
Parking Lot

An important design goal of this project was to develop a
sustainable design which would also: response
•
•
•

provide protection to the north parking lot,
provide protection for pedestrian access to the north
Shoreline shoreline of the park, and
Increase recreational beach area.

July 2011

Phase II Design Schematic with
Anticipated
A key component toward achieving this design was for the Park Service to recognize that the
unnatural shoreline alignment was contributing to the problem, and to therefore agree to
reconfigure facilities to allow partial retreat of the north parking lot from the shoreline. The DEP
Park Service evaluated the original parking design and was able to reconfigure the parking lot and
eliminate the need for the seaward 90 feet of parking lot without loss of parking spaces. By doing
so, the seaward portion of the parking lot, which is currently protected by temporary sandbags,
can be converted to part of the active beach and dune system.
The retreat of the north parking lot from the shore also
allowed the second phase of the project to be designed
in shallower water, thereby reducing materials costs for
the erosion control structures. The Phase II design
includes three additional T-groins and placement of
approximately 160,000 cy following completion of the Tgroins currently under construction. It is anticipated that
future maintenance of the inlet channel will provide
sufficient sand for placement for beach maintenance.

ase I

Phase

The eroded conditions along the project shoreline have
historically been unsuitable for sea turtle nesting and
shorebird habitat. The stabilization of the upland dune
region from Phase I has allowed for storm protection and
a wider vegetated dune field seaward of the upland
parking lot. This second phase will reduce the ongoing
maintenance of parking facility and allow for a viable
beach and dune by the north parking facility.
Phase II Construction – May 2015
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The Phase II project is currently
under construction, 2 out of the 3
additional T-groins have been
completed. Dredging activities and
sand placement on the beach are
scheduled for summer 2015.
Funding

Phase II Construction – May 2015

Funding for the project was approved by the Florida Legislature for FY12/13 in the amount of
approximately $5.78 million. Pinellas County is providing additional local funding support (25%)
as well as administrative management of the project during permitting and construction.
Acknowledgements:
Supporting data and information presented in this summary were provided by the State DEP
Parks Service, Pinellas County and Humiston & Moore Engineers.
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ROSS/OSSI (ROSSI): A COASTAL MANAGEMENT TOOL FOR OFFSHORE SAND SOURCES
Jennifer L. Coor1, Candace Beauvais2, Jase D. Ousley3

1.
2.
3.

Florida Department of Environmental Protection. Engineering, Hydrology & Geology Program, 2600 Blair Stone Road
Tallahassee, FL 32399, USA. Jennifer.Coor@dep.state.fl.us.
AECOM, 1625 Summit Lake Drive, Suite 200, Tallahassee, FL 32309, USA, Candace.Beauvais@aecom.com.
U.S. Army Corps of Engineers, Jacksonville District, 701 San Marco Blvd. Jacksonville, FL 32207 USA.
Jase.D.Ousley@usace.army.mil.

Abstract: The loss of sand from Florida’s beaches and coastal systems is a serious problem that affects not only the coastal
system, but also the economic livelihood of Florida’s coastal communities. The goal of this project is twofold, encompassing
completion of necessary upgrades and updates to the Reconnaissance Offshore Sand Search/Offshore Sand Search Inventory
(ROSS/OSSI) database, and populating OSSI with existing borrow area data for Florida counties. Beach compatible sand from
any newly identified offshore deposits (or those currently existing in ROSS/OSSI) may be used in beach nourishment projects
throughout Florida’s coastal counties to bolster coastal resiliency during future storm events.

Introduction and History
The loss of sand from Florida’s beaches and coastal systems is a serious problem that affects not only the coastal
system, but also the economic livelihood of Florida’s coastal communities. Beach erosion is a chronic problem in
Florida, influenced by sea-level rise, natural coastal processes, storms, and inlet management (Clark, 1993). Florida
has 407.3 miles of critically eroded sandy shoreline, 8.7 miles of critically eroded inlet shoreline, 93.9 miles of noncritically eroded sandy shoreline, and 3.2 miles of non-critically eroded inlet shoreline statewide (FDEP, 2014). Beach
quality sand resources for restoration adjacent to the beaches along southeast Florida have been exhausted (Ousley et
al., 2014). Identifying offshore sand resources that are suitable for future beach restoration projects is critical in order
to sustain Florida’s Atlantic beaches that are vital to the economic stability of the state.
In January 2001, the Department of Environmental Protection (FDEP) developed a geologic model and report of sand
sources offshore of the Florida Panhandle known as SandPan. Existing geologic and geophysical data that represented
the beach, nearshore, and offshore regions of the Panhandle were collected to facilitate understanding of the geologic
evolution of the Florida Panhandle. Following the review of existing data, new information was collected in areas
where little or no data existed. This information was incorporated in a searchable database and the maps generated
from that data served on the web. Following the completion of SandPan, the FDEP continued this effort with the
development of the database and online components of the Reconnaissance Offshore Sand Search (ROSS) database
with the southwest region of the State, and eventually the east coast of Florida. The initial creation and population of
a state wide ROSS database was completed in December 2007.
The Offshore Sand Source Inventory (OSSI) project was created in 2007 after the Florida Legislature created Chapter
161.144, Florida Statute (F.S.), requiring the FDEP to develop and maintain a comprehensive inventory of identified
offshore sand sources. The requirement included the creation of a report providing information on the location and
classification of sand sources (borrow areas) as potential, proposed, or permitted. A preliminary inventory report was
created and posted to the ROSS website for public review in 2008.
After the creation of the preliminary report, work for the OSSI project focused on creating a comprehensive inventory.
In 2009, the structure for the comprehensive OSSI database was created and partially populated with existing ROSS
data. OSSI includes information for each borrow area regarding sediment quality, volume estimates, and associated
borrow area designations (such as potential, proposed, permitted, etc.). The OSSI database structure was created as
part of the ROSS project so that data can be shared and entered only once for both databases. Data in OSSI are served
on the existing ROSS website and include a map viewer. As the project has progressed past the reconnaissance level,
it has been renamed the Regional Offshore Sand Source Inventory (ROSSI) to better reflect the current purpose of the
system.
The goal of this project is twofold, encompassing completion of various necessary improvements, updates, and
enhancements to the ROSSI database, and populating ROSSI with existing borrow area data from Florida’s coastal

9

Southeastern Geological Society Guidebook No. 64, June 12-13, 2015

counties. Population of ROSSI for southeastern Atlantic counties with data collected from the Southeast Florida
Sediment Assessment and Needs Determination (SAND) Study was completed in 2014. Florida’s central and
southeast Atlantic coast is vulnerable to coastal erosion and impacts from storm events (Clark, 1993; FDEP 2014;
Ousley et al., 2014). Beach compatible sand from any newly identified offshore deposits (or those currently existing
in ROSSI) may be used in beach nourishment projects throughout Florida’s coastal counties to bolster coastal
resiliency during future storm events.
Purpose
In an effort to better understand the geologic evolution of the coastal regions of Florida that would aid in the search
for offshore sources of beach compatible sand, a geologic conceptual model and report was created for each region.
These reports and Geographic Information Systems (GIS) products included a geologic background, identification of
paleo-features and/or physiographic units in the region, and an identification and classification (where possible) of
potential sand resources. Each phase of the ROSSI project included an original field data collection effort to fill in
gaps in data coverage on a reconnaissance level and to corroborate the geologic model created for each region.
Data within ROSSI may be used to quantify and qualify the extent to which beach compatible sand resources may
exist throughout previously investigated state and federal waters. The existing geophysical and geological data may
be correlated with existing and future vibracores using an interactive seismic workstation to create top of rock and
sediment thickness maps and potentially identify future sand sources. These sand deposits may be used to maintain
the beaches along the Florida Atlantic coast and help coastal communities recover from future storm impacts by
protecting the infrastructure.
The SAND Study, completed in 2014, utilized ROSSI to its full extent to achieve two main purposes: updating
sediment needs determinations with project performance and improving sediment volume estimates by adding
geotechnical data, incorporating updated bathymetry and seismic data, and moving unverified sources into the
potential and proven categories (Ousley et al., 2014). The scope of the sediment assessment portion of the SAND
Study included three primary phases, all of which extensively utilized and added to the data available in ROSSI: a
desktop study, geotechnical investigation, and sediment volume analysis.
By utilizing ROSSI, it has been possible to identify regions within both State and Federal waters offshore Florida
where geotechnical data does not exist on a reconnaissance level. As such, regional data collection will continue to be
a part of maintaining and modernizing the ROSSI database. Maintenance of the ROSSI project includes the
incorporation of new data. As part of the sand search and permitting portions of beach nourishment projects,
geotechnical data is required for submittal to FDEP. The results obtained from this work will be used to build on
previous studies between Florida Geological Survey (FGS), the Bureau of Ocean and Energy Management (BOEM),
Marine Minerals Program (MMP) – formerly Marine Minerals Service (MMS), the U.S. Army Corps of Engineers
(USACE), and the FDEP.
Methodology and Modernization
In connection with the sand search and permitting process, geologic data – spatial and geotechnical – characterizing
the borrow areas are typically provided to the state for inclusion in the database. FDEP temporarily stores the data
and performs a preliminary review and quality assurance/quality control (QA/QC) of the data prior to transferring the
data to AECOM (formerly URS Corporation, an FDEP contractor). AECOM processes the data and, as part of the
QA/QC effort, verifies the integrity of spatial data files and reviews supporting document content for completeness.
The data is then uploaded to the ROSSI database, to be accessed by the public via a hosted webpage (also maintained
by AECOM) at a SAS70 Type II certified secure facility located in Raleigh, NC.
Website Update
The style of the website had not been significantly updated since its development in the early 2000s (Figure 1).
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Figure 1. Screenshot of the existing ROSSI database website.

The existing website for the ROSSI project was designed over a decade ago and requires significant updates to
streamline the user experience, be compatible with upgraded operating systems and software, and to create a more
modern appearance. Several enhancements are under way including security updates, enhanced search features,
updated references, and an overall “refresh” of the website. Many of the current updates have been made possible
with funding from the Bureau of Ocean and Energy Management (BOEM) in a cooperative agreement with FDEP.
Update of the User Manual/Beta Test Guide, which will be edited to include enhancements made as part of the contract
work since 2010, including those proposed in this project. AECOM is also evaluating all existing metadata for
geospatial files and adding Federal Geographic Data Committee (FGDC) standard compliant documentation where
necessary. Finally, AECOM will register the generated datasets to the GeoPlatform.
AECOM is also creating a data submittal system that will allow consultants to upload electronic data deliverables via
a password-secured web page on the ROSSI website. Currently, consultants provide data to FDEP in electronic format
via email, the data are reviewed by FDEP, then finally delivered to AECOM for upload to the ROSSI database.
Keeping track of this process is time consuming, and has the potential for datasets to be missed, or for duplicates to
be uploaded. In the new workflow, data files will be stored on the server in their original format and made available
for download by FDEP and AECOM employees. The system will log who submitted the files, which project the files
are associated with, and the permit to which the data pertain. This log will allow FDEP and AECOM employees to
determine where data resides in the work flow.
Several feature datasets comprise the base map on the ROSSI web service. Many of these datasets are updated by
state and federal agencies on an annual basis but have not been revised in the last several years. Out of date feature
datasets have been replaced with the most recent available versions where practicable. Adding shapefiles of competing
features and linking to reports of those features will streamline the process of evaluating borrow areas. The features
will be displayed on the map and the user will use the identify tool to view the attributes of a specific feature. An
information box will include a link to various reports (e.g. full cultural resource, hard bottom, or biological).
There are currently no links from the Joint Coastal Permits (JCPs) to ROSSI. In order to conduct beach nourishment
projects in Florida, a JCP must first be obtained by FDEP, pursuant to 62B-41.003 and 62B-41.005, Florida
Administrative Code (F.A.C.), and 161.041, F.S. Linking the JCPs to the borrow area information box and the project
list will add functionality to ROSSI. In addition, a review of the projects shown on the ROSSI website will be
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conducted by AECOM and records updated to reflect inactive projects where no data were received. The list will also
be linked directly the individual ftp folders and JCP permits to further enhance ROSSI.
API Platform
The existing ROSSI map server interface is based on a sample viewer originally written by Environmental Systems
Research Institute (ESRI), with extensive customization by AECOM (Figure 2). ESRI is no longer developing or
supporting this sample map viewer, and only provided minimal documentation with the initial release. The sample
map viewer was based on an outdated version of the ESRI JavaScript application program interface (API) for ArcGIS
Server (JSAPI), which supports fewer features and functions than more recent versions of the JSAPI.

Figure 2. Screenshot of the former ROSSI mapping utility.

AECOM developed a custom, JavaScript-based map viewer using on the most recent version of the JSAPI to replace
the outdated ESRI platform. This custom map viewer incorporates the jQuery framework to simplify coding across
multiple browser platforms and the jQueryUI toolkit for form controls, dialogs and other user interface elements.
A key advantage of the AECOM map viewer is that the code is comparatively light. The ESRI map viewer is written
as a “generic” map viewer, with hooks for extending it, many features that are not necessary for the ROSS viewer,
multi-language support, and customization via configuration files. The AECOM map viewer does not require the
extensive code necessary to support customization and multi-language support, and instead only includes code to
perform those specific functions needed by the ROSSI system. Adding new functions to the map viewer is
comparatively simpler, as there is less code to work through, and all of it written by AECOM staff available to form
the work in adapting it for ROSSI.
A second advantage to replacing the map viewer is improvements to the user interface. The Dojo dialogs used by the
existing viewer, while stylistically very attractive, have operational issues. As has been noted by FDEP staff, the
placement, size and behavior of these dialogs and controls are fixed. Replacing these dialogs with jQueryUI dialogs
would allow for an enhanced user experience while still maintaining an attractive, modern interface.
ROSSI Population
Population of ROSSI with data for the borrow areas for Florida’s coastal counties will be significantly more labor
intensive than for the southeast Florida SAND study data. With the SAND study, statistical data were imported into
the ROSSI framework without much manipulation for many of the required database fields. Geologic descriptions
were compiled from the SAND study final stakeholder report and did not require a significant amount of research into
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other sources. Borrow areas for Florida’s other coastal counties do not include this information, and require more
data analysis and interpretation.
Currently, ROSSI has only been populated with the southeast SAND study data and addition of the information for
the remaining Florida coastal counties is in progress. Following are the steps that will be employed to populate ROSSI
with data for the remaining borrow areas:
1.

QA/QC review the borrow areas on a county by county basis for any irregularities by both FDEP and
AECOM.

2.

Spatial analysis will be conducted in GIS to populate the pertinent fields as necessary including: County,
County Utilizing Sand, Range Monument, Range Monument County, Bearing, and Distance. The defaults
for these fields will be the closest if no other information is available.

3.

Granularmetric data will be collected from existing sediment core data available on ROSSI. If not available
in ROSSI, summarized granularmetric data will be collected from existing Joint Coastal Permits (JCPs).

4.

Permit data will be reviewed for each borrow area and information extracted to create a geologic description.

5.

Seismic data (imagery) will be reviewed, where available, and pertinent information will be added to the
geologic description (e.g. seismic reflectors or filled in channels).

Preliminary Results
Due to the magnitude and time required to complete all of the necessary upgrades, updates, and modernizations, the
ROSSI database will continue to be “under construction” until summer 2015. However, to date, the most significant
modernizations to the ROSSI database have been the update to the mapping platform and the website.
The original website was developed in the early 2000s and has not received any significant stylistic updates (Figure
1). The existing website for the ROSSI database requires significant updates to streamline the user experience, be
compatible with upgraded operating systems and software, and to create a more modern appearance. Multiple
enhancements were included in the website modernization and upgrade: all internal and external links were verified
and updated, the reports page was updated and linked to available reports, search and query capabilities have been
expanded to allow multiple selections and data export, a secure file upload and delivery system for JCP deliverables
was created, and the site received an overall cosmetic redesign – including a rotating photo gallery of FDEP permitted
coastal restoration and dredging activities (Figure 3).
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Figure 3. Screenshot of the modernized ROSSI database website.

In early 2015, the existing ROSSI mapping system was upgraded to the new AECOM map viewer (Figure 4). With
the completion of the new map view, the user is able to utilize a combination search/identify tool, export data from
the query builder, view a wait cursor, link from the identify button to the secure file transfer protocol (FTP) site to
view geophysical data, view a dynamic legend, display coordinates, toggle between the individual ROSSI layers, and
zoom according to county, FDEP R-monument, project identification or name.

Figure 4. Screenshot of the updated API and ROSSI mapping utility.

Conclusions
The objectives of this project are to complete various improvements, updates, and enhancements to the ROSS/OSSI
database, in addition to populating OSSI with data from Florida’s coastal counties. The modernization of the ROSSI
webpage and API mapping utility will provide coastal scientists and managers with a more user-friendly, reliable
database to describe existing borrow areas and geotechnical data (such as vibracore, jet probe, and seismic data).
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SEDIMENT ENGINEERING THRU DREDGING AND WITH NATURE (SETDWN) – FATE OF
FINES IN THE DREDGING AND PLACEMENT PROCESS
CORAGGIO K. MAGLIO1, JASE D. OUSLEY2, JENNIFER L. COOR3
1.
2.
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U.S. Army Engineer Research and Development Center, Coastal and Hydraulics Laboratory, 3909 Halls Ferry Road,
Vicksburg, MS 39180, USA. Coraggio.Maglio@usace.army.mil.
U.S. Army Corps of Engineers, Jacksonville District, 701 San Marco Blvd. Jacksonville, FL 32207 USA.
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Florida Department of Environmental Protection. Engineering, Hydrology & Geology Program, 2600 Blair Stone Road
Tallahassee, FL 32399, USA. Jennifer.Coor@dep.state.fl.us.

Abstract: The SETDWN initiative is positioned to develop a better understanding of sediment behavior and losses throughout
the dredging and placement process. Present regulation bases beneficial use options for dredged material on the in-situ fine
fraction, However, evidence indicates that a significant amount of these fines are released during the dredging process and are
not present at the placement site. Empirically determining the percentage of fines lost between the dredge intake and final
placement on the beach or in the littoral zone as a function of the dredge equipment and construction method and is intended to
provide justification for a fundamental shift in the current overly conservative regulatory approach to a more engineered actual
risk based set of permit requirements.

Introduction
The Sediment engineering thru dredging and with nature (SETDWN) (previously referred to as the Ship to Shore or
Fate of Fines) research objective is to develop a better understanding on the changes in sediment characteristics and
material loss throughout the dredging and placement process. Empirically determining the percentage of fines (fine
sediment less than 64 microns) lost between the dredge intake and final placement on the beach as a function of the
dredging equipment and construction methodology will provide justification for a fundamental shift in the current
conservative regulatory approach to a risk-based engineering approach defining achievable, consistent and
quantitative permit requirements. Understanding the behavior and long term fate of fine material provides an
opportunity to better manage valuable sand resources while not endangering the environmental resources. Such data
may reduce the need for expansion of Offshore Dredge Material Disposal Sites (ODMDS) and the creation of
additional upland Confined Disposal Facilities (CDF’s) or Dredge Material Management Areas (DMMA’s). Results
of this study are not only important to meeting Regional Sediment Management (RSM) goals, but empirical
information quantifying the sorting of sediment during dredging processes and the natural sorting of placed sediment
is fundamental to increasing Engineering With Nature (EWN) opportunities in dredged material management.
Purpose
Regulatory Agencies typically set threshold criteria required for the use of dredged material from navigation channels.
For example, the Florida Department of Environmental Protection (FDEP) in the State of Florida requires that for
navigation dredging projects, a maximum content of 10% fines content passing the #230 U.S. Standard sieve (64
microns) as measured in the channel is allowed for beach placement and 20% fines content is allowed for nearshore
placement. From a dredging operations and beach construction perspective material is lost and a significant percent
of fines is winnowed during the dredging and placement process.
In the absence of accurately predicting the percentage of fines lost through the dredging process, regulatory agencies
normally take an approach that is “zero risk” by using the conservative assumption that no loss of fine material occurs
during the dredging process from the borrow site to the placement site. This conservative assumption often completely
eliminates the opportunity to beneficially use material dredged from navigation channels. This results in dredged
material being placed in offshore or upland disposal areas and directly limits the amount of sediment retained in the
natural coastal system.
The goal of this study is to determine the percentage of fine material reduction that occurs throughout the dredging
process for various methodologies and equipment. This should allow for projects to be planned, permitted and
designed while taking into account desired of required the final grain size characteristics ultimately resulting in less
costly to construct beach projects and increasing the beneficial use of dredged materials.
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Allowing for a more informed interpretation and application of the Sand Rule based upon a robust estimate of a
reduction of fine sediments will save U.S. Army Corps (USACE) Operations and Maintenance (O&M) dollars by
opening up placement areas close to shore and will fulfill the RSM principle of retaining sand to the littoral zone.
Methods
At numerous project sites field samples were collected of the dredge inflow, overflow, beach discharge, carrier return
water, and the beach berm. These projects were typically sampled over several days to obtain average loss percentages
of fines throughout each stage of the dredging process. Suitable additional field sites are being added around the
country as they are identified and logistics worked out with the individual project management teams.
Beach Sampling
The material discharged at the beach weather it is from a hopper pumpout, cuttersuction, or hydraulic offloader; all
experience similar winnowing processes. The beach discharge slurry contains the full spectrum of material grain sizes
entrained by the dredge/pump. The return water making it to the active swash zone primarily contains a relatively fine
fraction of material
To date intensive physical sampling of discharge operations have been conducted at Jupiter Inlet, Delray Beach, St
Lucie Inlet, and Egmont Key, Florida.

Figure 1. Sample collection of discharge slurry at Jupiter Inlet, Florida, February 2014.
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Figure 2. Offshore borrow material placed on Delray Beach, Florida, February 2014.

Figure 3. St. Lucie Inlet dredging beach discharge slurry, February 2014.
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Figure 4. St. Lucie Inlet dredging return water flowing into the swash zone transporting fine sediments, February
2014.

Figure 5. Egmont Key placement of dredged material from Tampa Harbor, December 2014.
Hopper Dredge Sampling
The inflow (discharge into the hopper) contains a slurry of the full spectrum of material grain sizes entrained by the
dredge drag arms. The hopper overflow return water contains a relatively fine fraction of material. The loss of this
material in the overflow results in a coarsening of the dredge load. Collecting samples at each of these points thorough
out a loading event allows for the determination of the approximate grain size and quantity of the fine material lost
during this process. The loss of this finer material in the overflow results in an overall coarsening or the material
pumped to the beach.

19

Southeastern Geological Society Guidebook No. 64, June 12-13, 2015

The hopper dredge sampling methodology is for determining exactly where, during the dredge process, fines are lost
and to approximate the amount of loss at each specific dredge process stage. The methods include collecting numerous
samples of intake and pump-out material at a wide variety of locations and aboard various dredge types. This data will
be used to empirically estimate the reduction in fines as a function of the amount of fines in situ and dredge type. To
date only the USACE special purpose dredge the Murden has been intensively sampled, while dredging the Gulf
Intracoastal Waterway (GIWW) in Cortez, Florida.

Figure 5. Hopper dredge process sampling methodologies developed and employed.
Initial Results
A comparison of pre-fill sediment characteristics from the historic compatibility/quality assurance plan and post-fill
sediment characteristics from the compatibility analysis were used to empirically estimate the loss of fines during
historical beach placement projects. This study analyzes historical projects from the previous 20 years from both the
U.S. Army Corps of Engineers and FDEP databases.
Table 1. SAND Study (Table 6. compatibility data for projects showing the borrow source and post-fill composite
statistics.
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The 2013 Southeast Florida Sediment Assessment and Needs Determination (SAND) Study included a review of fines
lost during dredging by comparing composite in situ sediment data and post construction composite sediment data. It
is observed that in all cases fines were lost during the dredging process.
New field data collected in 2014 will be available in the final paper. The results of the historical and field data
indicated that a significant loss of the initial fine fraction occurs during the dredging and placement process.
Conclusions
This study includes data from around the state of Florida and is being expanded throughout the United States. The
findings will be applicable to most O&M and shore protection projects. This research effort could change our sediment
management strategy by maintaining a greater mass of sediment in the littoral zone instead of offshore or in upland
placement and saves money due to decreased pumping and transit distances.
The SETDWN initiative is to empirically quantify of the amount of fines lost during dredging and placement events
thru time may justify an expanded variance of material that can be placed for beneficial use. Thus, this would
maximize the materials retained in the littoral system and eliminate the irreversible loss of littoral sediment that is
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deemed “marginal” while providing reasonable assurance to regulating agencies of compliance with in situ percent
fines criteria. This same process can be employed for the winnowing of other constituents in mixed sediments as
well.
Demonstrating this coarsening as a percentage of the fine fraction lost at each stage of a project should allow for a reanalysis of conservative regulatory assumptions and permit variances based on sound science.
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Modern and Historical Morphodynamics of the John’s Pass - Blind Pass Dual-Inlet System, Pinellas
County, Florida
Mark H. Horwitz, University of South Florida, mhorwitz@mail.usf.edu
Blind Pass and John’s Pass inlets are structured natural inlets located along Florida’s west-central
coast. The inlets represent a dual-inlet system sharing the tidal prism of northern Boca Ciega Bay,
and provide important pathways for the exchange of backbay water, sediment, and nutrients, as
well as access into the Gulf of Mexico for both commercial and recreational vessels. In addition,
both inlets ebb deltas have served as sediment borrow sources for re-nourishment of adjacent
chronically eroding beaches. Accordingly, the aim of this study was to document historical and
modern morphodynamics of the inlets and adjacent beaches in support of the development of a
new inlet management plan for the John’s Pass-Blind Pass dual-inlet system.
Recent through historical aerial photos are used to characterize the morphologic evolution of the
inlets, identify sediment pathways, and characterize process-response mechanisms associated with
the extensive engineering activities that have taken place within the system over the course of the
last 90 years. Modern morphodynamics are quantified based on an array of acoustic Doppler
current/wave gauges, and water level gauges deployed offshore, within the inlet throats, and
throughout the backbay in 2014. In addition, time series bathymetric surveys of the inlets and
associated flood and ebb deltas in conjunction with beach profile surveys provide additional
quantification of inlet and beach evolution. The recent hydrodynamic and bathymetric data are inturn used to parameterize a numerical model study of the dual-inlet system using the Coastal
Modeling System.
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Invertebrate Paleontology of Honeymoon Island, Pinellas
County, Florida
Roger W. Portell, B. Alex Kittle, and Sean W. Roberts
Florida Museum of Natural History
University of Florida
Gainesville, FL 32611

Collections housed at the state museum reveal a number of fossil invertebrate taxa collected along the
western shores of Honeymoon Island. These consist mostly of corals and mollusks (snails and clams), a
few annelids (worm tubes), bryozoans (moss animals), and microfossils (foraminifera). Most fossils
exhibit varying degrees of silicification but some are found as limestone internal or external molds. The
material is from off shore dredging used to build up the beaches and the Dunedin Causeway. It is
believed to be part of the Tampa Member of the Arcadia Formation, which straddles the OligoceneMiocene boundary.
By far, the most common fossils seen along the Honeymoon Island beach are fragments of agatized
coral, Florida’s State Stone! Numerous coral species can be found with the most common being the
small branching Stylophora minutissma Vaughan, 1900 (family Pocilloporidae) and fragments of the
large reef forming Montastraea tampaensis silecensis (Vaughan, 1919) (family Montastraeidae) (Figure
1).
Silicified gastropods (snails) identified from Honeymoon Island float include members of the families
Bullidae (e.g., Bulla petrosa Conrad, 1846), Conidae (e.g. Conus sp.), Marginellidae (e.g., Prunum sp.),
Mitridae (e.g., Mitra sp.), Olividae (e.g., Olivella sp.), along with several members of the Turridae.
Bivalves (clams) identified include members of the Arcidae [e.g., Acar domingensis (Lamarck, 1819)],
Carditidae [e.g., Venericardia serricosta (Heilprin, 1886)], Chamidae (e.g., Chama tampaensis Dall, 1903),
Corbulidae (e.g., Caryocorbula sp.), Glycymerididae (e.g., Glycymeris sp.), Mytilidae (e.g., Lithophaga
sp.), and Noetiidae (e.g., Arcopsis sp.). All of these mollusks are relatively small and many are
incomplete (see Figure 2 for examples).
Calcareous molds have been cast using RTV silicone rubber and provide a more complete picture of the
associated molluscan fauna. Gastropods identified include members of the Naticidae (e.g. Ampullinopsis
sp.), Cypraeidae, Buccinidae (e.g. Spinifulgur sp. cf. S. spiniger), Muricidae, Turritellidae, Turbinellidae
(e.g. Vasum subcapitellum Heilprin, 1886 and Turbinella polygonata Heilprin, 1886), Calyptraeidae (e.g.
Sigapatella sp.), Conidae, Volutidae, Fasciolariidae, and Potamididae. Bivalves include members of the
Veneridae [e.g. Anomalocardia floridana (Conrad, 1846)], Lucinidae, and Corbiculidae (see Figure 3 for
examples).
These corals and associated molluscan faunas probably represent one of the large reef tracts that are
typical for the Tampa Member of the Arcadia Formation. Similar faunas and modes of preservation can
be found at Ballast Point and Sixmile Creek, Hillsborough County.
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Silicification and Epikarst Development of the Miocene
Tampa Member, Arcadia Formation, in the Caladesi Quarry
Cluster, Pasco and Pinellas Counties, Florida
Sam B. Upchurch, SDII Global Corporation, 4509 George Road, Tampa, FL 33634

Abstract
Honeymoon and Caladesi Islands lie in the heart of the Caladesi Quarry Cluster (Upchurch et al.,
1982), an important area in terms of silicification in Florida. The area defined as the Caladesi Quarry
Cluster is a region wherein similar deposits of flint that were exploited by Native Americans occur. The
flint was used for the production of lithic tools as early as the 10,000 years ago.
The area is important because it is one of the few regions in Florida where true flint rather than
chert exists. The flint was deposited during an episode of intense evaporation and weathering shortly
after deposition of the Tampa Member limestone. The results of these events include (1) deposition of
silicified limestone with micromosaic textures, which resulted in flint; (2) void filling by length-slow and
zebraic chalcedony; (3) formation of gypsum roses, molds of which were later filled with chalcedony;
and (4) development of ancient epikarst surfaces that include dolomitized duracrusts, breccias, and
karren.

Definitions of Chert and Flint
Before discussing Florida’s silicified sediments, it is important to define the terms chert and flint.
Chert is a light-colored rock that consists of limestone (or rarely dolostone) that has been replaced by
quartz, either as more-or-less equigranular quartz or as fibrous chalcedony (a variety of quartz). While
chert may be stained by impurities, such as ferric hydroxides, the light coloration derives from the
manner that light is reflected from the rock back to the eye. The individual grains of quartz in chert
typically have relatively planar faces (Figure 1) formed as compromise boundaries between grains that
grew contemporaneously. The texture of these grain assemblages is termed microgranular (Upchurch et
al., 1982a, b). Light enters the small grains, reflects off of the grain boundary surfaces and, after some
scattering, back to the observer. Sizes of the individual grains range from about 0.01 to 1 mm in
diameter (Figure 1). The grains are relatively large and have compromise boundaries because of
relatively slow crystal growth. Most of the quartz-rich, silicified rock in Florida can be considered chert.
Flint is silicified limestone with small (often < 0.001 mm) grains with highly convoluted grain
boundaries (Figure 2). As a result, light enters the grains and is absorbed through the convoluted
boundaries. Attenuation of light by scattering and absorption within the small grains with convoluted
boundaries makes flint appear black or very dark gray. Textures that consist of very small grains with
convoluted grains are termed micromosaic (Figure 2). The quartz grains that constitute micromosaic
textures appear to have grown rapidly with individual grains interlocking along the highly convoluted
boundaries.
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Figure 1. Thin section photomicrograph of a
microgranular fabric in chert from the Tampa Member.
Image is through crossed polarizers.

Figure 2. Thin section photomicrograph of a
micromosaic fabric in chert from the Tampa
Member. Image is through crossed polarizers.

The differences in the manner of grain-to-grain contacts results in a profound contrast in the
way the two textures function while being “worked” (knapped) to form lithic tools Flint is tough and
homogeneous. As a result, it is the best material for creating projectile points, knives, and rifle flints.
Texturally homogeneous chert is still easily worked and can be used for tool creation; however, it is
more brittle than flint, is harder to knapp, and will not maintain an edge as well as flint.

An Overview of Florida Chert and Flint
In the broadest sense, Florida chert consists of two major materials: opal and quartz. Quartz is
well known to geologists and does not need explanation. Florida opal is not the familiar, precious
variety. There are two forms of opal in Florida sediments. Opal-A is x-ray amorphous SiO2. It is found in
fossils, such as diatoms and sponge spicules. Opal-CT is a very poorly crystalized form of SiO2. Opal-CT is
more-or-less amorphous, but it has two peaks, cristobalite and tridymite, when subjected to x-ray
diffraction. Sedimentary opal deposits are composed of opal-CT with minor opal-A.
The Miocene Hawthorn Group of sediments includes beds of clay with opaline diatoms and
other microfossils. Intermixed with the Hawthorn clay-rich sediments are deposits of sedimentary opal
(McFadden 1982; Upchurch et al. 1982b). The appearance of this opaline material is distinctive. It is
lustrous, almost greasy-looking, contains abundant quartz sand inclusions, phosphate pellets, and
occasional fossils. Sedimentary opal (locally known as opaline chert) tends to be very brittle and weather
relatively quickly because it is less chemically stable than quartz. The opaline chert was deposited moreor-less contemporaneously with the Hawthorn Group sediments. It occurs as massive sedimentary opal
deposits in north Florida and the Central Florida Phosphate District, and as thin rims on the outer
surfaces of casts that formed in voids subjacent to the sites of opal deposition elsewhere. The opaline
sediments were formed in highly alkaline, perimarine lakes during Hawthorn time (Weaver and Beck,
1977; Strom et al., 1981; McFadden, 1982; Upchurch et al., 1982b; Strom and Upchurch, 1985a,b).
By far, the most common types of chert and flint in Florida and the southeastern Coastal Plain
consist of limestone silicified with quartz. Post-Miocene weathering of the Hawthorn clays and opaline
sediments resulted in replacements and void filling of the underlying early Miocene, Oligocene, and
Eocene limestone deposits by silica-enriched fluids (Upchurch et al. 1982b). Most of the silicified
limestone consists of light-colored quartz with scattered molds and replacements of fossils, such as
corals. Silica content ranges from X-ray pure quartz to poorly replaced and partly silicified, calcitic
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or dolomitic carbonate rocks. While flint is relatively rare in Florida, it does occur in widely scattered
areas of north and central Florida. However, the silicified rocks near Honeymoon Island are
characterized by flint. This is why the Honeymoon Island area is important to archaeologists and flint
knappers.

The Quarry Cluster Concept
The Quarry Cluster concept was developed in the early 1980s by Upchurch et al. (1982a) as a
way to visually assign lithic, Native American artifacts to sources (quarry sites) where chert and flint
exposures share similar geological characteristics. The quarry cluster model has been used in Florida for
over 30 years and has proven to be a robust method for determining chert provenance (Austin et al.,
2014).
Upchurch et al. (1982a) investigated a number of geochemical and petrological methods for
determining chert and flint provenance in Florida. Use of geochemical criteria proved inconclusive
because all of the silicified limestones and primary chert deposits were deposited under similar tectonic
and sedimentologic conditions. Instead, textural and paleontologic criteria were found to be the best
tools for determining chert provenance. The limestone strata that were silicified were deposited under
different, regional hydrodynamic and diagenetic regimes and their fossil content varied with the age of
the deposit and depositional environment. Therefore, the resulting chert and flint could be
differentiated as to source areas on the basis of their textural and fossil content by visual and nondestructive means.
The relatively flat-lying geological strata of Florida, coupled with silicification of the upper
surfaces of the limestones, suggested that texturally and paleontologically similar chert and flint
deposits were accessible at different exposures at different times within a given geographic area. Areas
of silicification are regional in extent, but the windows through which the chert could have been
accessed varied temporally. It was believed that, where well-silicified limestone existed near the land
surface, one or more quarry sites would be available to Native Americans at any moment in time and
that the locations and number of accessible sites would vary with time as a result of changing terrestrial
and marine conditions, especially as a result of sea-level rise. Therefore, rather than attributing chert or
flint sources to specific locations, areas with similar chert/flint properties were identified as quarry
clusters.
Today, some of the aboriginal quarry sites remain exposed at the land surface, others have been
discovered through archaeological investigations in terrestrial and inundated contexts, and still others
have been exposed as a result of modern earth moving and construction. A few are inferred from
clusters of archaeological sites that contain concentrations of unique chert types. The quarry cluster
was, therefore, defined as an area where (1) regional silicification of a texturally and paleontologically
similar rock type occurred, (2) the chert was buried by sediment thin enough for outcrops to be exposed
and be buried over time, and (3) fluvial, marine, and karst processes provided access to the chert at
differing localities over time.
The goal of chert provenance using the quarry cluster concept is, therefore, to assign an area of
origin to an artifact rather than a specific quarry or localized outcrop. While locality attribution is, in
some cases, possible, the area approach has proven to be reliable and robust.

30

Southeastern Geological Society Guidebook No. 64, June 12-13, 2015

Figure 3. Quarry clusters in Florida as identified by Upchurch et al. (1982a). Honeymoon Island is located in the
Caladesi Quarry Cluster (Area 16).

The Caladesi Quarry Cluster
Upchurch et al. (1983a) identified nineteen quarry clusters in Florida (Figure 3). The Caladesi
Quarry Cluster (Figure 3, Area 16) is limited to coastal areas of the Gulf in northern Pinellas and western
Pasco counties. The following is the description of the chert and flint from the Caladesi Quarry Cluster
from Upchurch et al. (1983a).
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“The Caladesi Quarry Cluster … is a small, but significant, area on the coast of Pinellas and Pasco Counties. Its
significance lies in that it is one of the few coastal quarry clusters in the peninsula [within which] several known
quarry sites are present. All of the sites sampled, except [the Floramar site] …, are known Indian quarry sites.
All of these known quarry sites have been flooded during the Holocene marine transgression. All chert samples
were, therefore, obtained from spoil piles from dredging. Several of these sites have been described by Warren
(1968) and Upchurch (1980).
Cherts from the Caladesi Quarry Cluster are unusually dark and may have mottles and light specks where
fossils have been incompletely silicified …. The cherts are replacements of Tampa [Member (Arcadia Formation)]
wackestones and some grainstones. Much of the chert is a homogeneous, black replacement of wackestone
and the resulting chert fabric is micromosaic quartz. When the micromosaic quartz weathers, it commonly
develops a patina that is light grayish blue (5PB5/1) to grayish blue (5PB5/2).
The cherts contain quartz sand grains and abundant to common foraminifera. Peneroplid foraminifera are
locally common … and silicified corals can be found …. No examples of worked coral from this site are known to
us, however. The dark, opaque nature of much of this chert combined with mottling and fossil and sand
inclusions make this chert diagnostic.”

Table 1 is Table 20 from Upchurch et al. (1983a). The table has been updated to today’s
stratigraphic nomenclature with locality information (Figures 3 and 4) added.
Table 1. Data matrix for the Caladesi Quarry Cluster.
Formation:

Miocene Tampa Member, Arcadia Formation

Color of chert:

Grayish black (N2) to white (N9) with all values represented; frequently mottled
with dark matrix and light valued mottles; patina on dark chert is light grayish blue
(5PB5/1) to grayish blue (5PB5/2)

Fabric of chert:

Micromosaic quartz altering to microgranular on weathering

Fabric of host rock:

Wackestone grading eastward to grainstone

Fossils:

Peneroplid foraminifera common; corals present at HI [Honeymoon Island
sites]

Mineralogy:

Opal-A present in small quantities in a few localities, predominantly quartz

Inclusions:

Dark, opaque (pyrite?) inclusions common, mottled cherts appear to have
light gray inclusions, quartz sand common

Fluorescence:

Weak to strong, cream to orange; strong phosphorescence in some samples

Other diagnostic features:

Sorites at CB; dark, semi-opaque, mottled cherts at HI

Localities sampled:
BB Baileys Bluff

NW,SW,s.23,T26S,R15E

Known quarry site, partly submerged, dredged

NW,s.3,T28S,R15E

Known quarry site, partly submerged, dredged

(Fig 4)

CB Crystal Beach
(Fig. 4)

HI-1 Honeymoon

Known quarry site, completely submerged,
dredged

NW,SW,s.8,T28S,R15E

Island (Fig. 4)
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Small amounts of
sedimentary opal (Opal-CT; opal
with one weak cristobalite and one
weak tridymite peaks) were found
in samples from the Caladesi
Cluster. Otherwise, the silicified
rocks are largely micromosaic
quartz with flint coloration and
texture.

Localities with Chert or
Flint in the Caladesi
Quarry Cluster
There were four localities
where chert or flint was found.
From north to south, these
localities were as follows.
1. The Floramar
subdivision
– The Floramar
subdivision (Figure 4)
was a large dredge and
fill subdivision created
in the 1960s.
Attractive, red
(weathered) to brown
Figure 4. Locations of chert/flint exposures within the Caladesi Quarry
chert and fossil and
Cluster.
mineral casts were
found in the dredge spoils. Most important at this locality were the well-formed “desert
rose” clusters (Figure 5) of chalcedony pseudomorphs after gypsum (var. selenite). These
pseudomorphs are cast, indicating that the
gypsum had been dissolved away prior to
deposition of the chalcedony. The “desert rose”
crystal habit typically forms in basins where saline
water is evaporated away. Such salinas are
common on arid coastlines where the saline water
is seawater.
The Floramar deposit originally consisted of
Hawthorn Group clay with embedded selenite
roses. The selenite was dissolved away leaving
molds of the selenite roses. Subsequent
development of a perimarine, alkaline lake or
weathering of opaline diatoms and the clay
minerals themselves created silica-rich water that
precipitated chalcedony in the molds and created
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the casts. Selenite desert rose casts have
been found at one other locality, in
McKay Bay near Tampa. Selenite crystals
remain, unaltered other than minor
surface dissolution, in Hawthorn Group
clay in a deposit in Gulfport in southern
Pinellas County.
2. Baileys Bluff – Baileys Bluff (Figure 4)
consists of a low bluff and beaches on the
Gulf. Pieces of black flint with tiny white
specks of microcrystalline quartz were
common.
3. Crystal Beach (Figure 4) has a small,
offshore spring discharging from the
Tampa Member. Flint and chert were
found surrounding the spring and in large
boulders that have been dredged from
offshore (Figure 6). These boulders reveal
a well-developed duracrust covering the upper surface and karren within the Tampa
Member limestone. The duracrusts and karren indicate development of epikarst on the
limestone surface, probably in the late Pliocene after the overlying Arcadia Formation
sediments had been stripped away.
4. Honeymoon Island – There were two localities where flint and chert with vugs up to 10 cm
lined with drusy quartz at Honeymoon Island. Locality 1 (Figure 4) was located on the shore
face near the present-day restroom facilities. At the time of this writing, this occurrence was
being buried by sand as beach nourishment progressed. The Tampa Member rocks on the
shore face were dredged from the adjacent Gulf, probably in the 1960s, when the causeway
to the island was constructed. Locality 2 (Figure 4) also consisted of dredged blocks of rock
that had been brought up as part of the 1964 construction of the
causeway. Some of these rocks appeared local, but some
Suwannee Limestone boulders were also used to armor the
causeway.
The exposures on the beach (Figure 7) were the most interesting.
In addition to replaced coral and “Tampa Bay geode”-like vugs in
the flint, lumps of dolostone with duracrusts and breccia (Figure 8)
were found. This
duracrust is much
older than the
duracrust found on
the Tampa Member
at Crystal Beach. It
consists of
dolostone and appears to have been formed during
an episode of exposure as the Hawthorn (Arcadia
Formation?) was being deposited.
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The chalcedony found in the vugs at locality 1 is especially interesting. Two habits of chalcedonic quartz
were observed in several of the specimens. Some voids had been filled with length-slow chalcedony
(Figure 9a) and others with zebraic chalcedony (Figure 9b). Length-slow chalcedony has been associated
with evaporite minerals (gypsum or anhydrite) by Folk and Pittman (1971) and Pittman and Folk (1971).
Similarly, zebraic chalcedony (chalcedonic fibers that exhibit development at a 30° angle to the long axis
of the fibers) has been attributed to evaporite environments (Scholle, 1978).

Summary: Origin of Caladesi Quarry Cluster Chert and Flint
The petrography of silicified rock in the Caladesi Quarry Cluster suggests the following:
1

The rocks are all from the Miocene Tampa Member (Arcadia Formation, Hawthorn Group).

2

All exposures are currently inundated by seawater, and rocks are only accessible as a result of
dredging.

3

Much of the silicified rock from within the quarry cluster is very fine grained, black to dark gray
flint, an unusual rock type for Florida.

4

The flint consists of micromosaic quartz fabrics with individual crystallites less than 0.001 mm in
diameter and highly convoluted grain boundaries.

5

The micromosaic fabric suggests that nucleation and/or replacement of the host limestone was
relatively rapid, as would happen in solutions that had high concentrations of silica.

6

Native Americans utilized these, or nearby, exposures as sources for flint, a superior lithic tool
material.

7

The presence of void-filling length-slow and zebraic chalcedony fabrics suggests the former
presence of evaporites, or at least highly evaporative conditions at the time of formation.

8

Casts of selenite roses that form in salina environments have been filled with chalcedony.
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9.

Two episodes of epikarst are evident. The oldest was apparently during an episode of exposure
of carbonate sediment in Hawthorn time. This exposure resulted in, first, formation of a
duracrust and breccia and, second, dolomitization. The younger epikarst surface rests on Tampa
limestone. It appears to have formed after the Arcadia Formation material that covered the
Tampa had been removed.

10.

The silicified rocks of the Caladesi Quarry Cluster appear to have formed in or subjacent to an
alkaline, perimarine pond. Silica mobilization was enhanced by the alkalinity of the water and
presence of diatoms and reactive clays.
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