FLORIDA GULF OF MEXICO RESTORATION
PROJECT SUBMITTAL FORM

Form Purpose and Instructions:

e To assist the project proposal and review process, please complete this Submittal Form.
Completion of the Form will contribute to the appropriate information being completely and
accurately submitted for each project.

e Take as much space as needed for each question, but please keep responses as focused as
possible. It may assist you to review all the questions before addressing any one question.

e If you have multiple projects — please submit one Form for each project.

e When you have completed the form hit the submit button in the upper right hand corner. Once
your Form is successfully submitted, you will receive a confirmation email from the Florida
Department of Environmental Protection.

e Submit all back-up maps, information, etc. to Restoration.Projects@dep.state.fl.us

e To submit updated information, please fill out this form and update fields as needed

e *|ndicates required fields

New Project D Update to Previous Submittal Project #

*Project Name

A Non-invasive Molecular Approach to Diet Composition of Least Terns

Contact Information

* Full Name |} ctine Phone Number (240) 538-1416

* Email jwhitaker@uwf.edu Organization Name

University of West Flg

Additional name(s), phone number(s), email address(s), and organization name(s) and/or project
partners

Alexis Janosik, PhD
Phone: (850) 857-6033
Email: ajanosik@uwf.edu
University of West Florida



mailto:Restoration.Projects@dep.state.fl.us

*Project Location

Include a map, if possible, and the city, county, longitude/latitude decimal degrees if known,
and parcel # if applicable.

Sampling will take place in the The Gulf Island National Seashore, Pensacola, and Navarre, and will be dependent
on nesting locations for that year. There is also potential to partner with the Mississippi Coast Audubon Society to
include samples across a larger area within the GOM.

*Watershed(s)

Select all that apply. A map of corresponding Florida watersheds is provided to assist in
accurate placement of the project. If the project pertains to off shore or open ocean efforts,
select Open Ocean. Florida Watersheds Map

All FL Coastal Watersheds Lake Worth Lagoon-Palm Suwannee
Beach Coast
All FL Gulf Coast Watersheds Tampa Bay
Lower St. Johns . .
All FL Watersheds Tampa Bay Tributaries
Middle St. Johns
Apalachicola-Chipola Upper East Coast
Nassau-St. Marys
Caloosahatchee Upper St. Johns
Ochlockonee-St. Marks )
Charlotte Harbor Withlacoochee
Ocklawaha
Choctawhatchee-St. Andrew
Open Ocean
Everglades
]| Pensacola
Everglades West Coast )
U | perdido

Fisheating Creek

Sarasota Bay-Peace-Myakka

Florida Keys
y Southeast Coast-Biscayne Bay

Indian River Lagoon Springs Coast

Kissimmee River St. Lucie-Loxahatchee

Lake Okeechobee

*Project Description
Describe all aspects of the project.

The Gulf Coast has been heavily impacted by eutrophication and oil spills, most recently the Deepwater Horizon,
potentially affecting both prey and predator populations in the Gulf of Mexico (GOM). Changes in prey
populations can have far-reaching effects in a food web, causing alterations in the size and distributions of coastal
(or shore) bird populations (Raffaelli 1999, Robledano et al. 2011). Least terns are a piscivorous shorebird, listed
as threatened in Florida and considered indicators of Florida’s aquatic habitat health, primarily because of their
reliance on aquatic systems for food (Ogden et al. 2014). Due to a declining population trend of many shorebirds,
nesting habitat of Least terns has been protected, but management should also include protecting prey
resources. Understanding the food web dvynamics in the GOM is dependent upon understanding diet composition



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Florida_watersheds.pdf

*Project Category
Although projects may identify under multiple categories, please place your project in the best fit
category. A document of category definitions and examples is provided. Category Definitions

Land Acquisition

Water Quality or Quantity
Habitat Restoration
Living Resources
Recreation/Public Access
Community Resilience

*Estimated Project Costs

Describe the estimated costs of the project, including any assumptions for contingency

and ongoing operations/maintenance. Identify other secured funding sources such as matching funds, in-kind
contributions or state/federal dollars. In addition, if possible, complete and submit the Cost Appendix Sheet
associated with this Form.

It is estimated that this project will cost $70,500. A total of $25,000 is requested for materials and supplies, which
will included sample collection, DNA extraction, PCR, and metabarcoding library prep. Supplies will include
plasticware, chemicals for speciemen collection and preservation, and molecular work. A total of $25,000 is
requested for high throughput sequencing costs. The indirect costs agreement with University of West Florida is
41% of the total, which is $20,500.

*Total Estimated Project Cost $170,500.00

*Other Funding
Indicate if the project is submitted for any potential funding or if it may be used to leverage additional funding,
if so, please describe the funding source [e.g. State/Federal Grants]. Put NA if not applicable.

NA

Technical Feasibility
Describe the technologies involved and any relevant past experience or proven success with similar projects.

Fecal samples will be collected from the nesting sites of Least terns and other shorebirds (Snowy plovers, Black
skimmers) opportunistically and stored in ethanol. Dr. Whitaker has ample experience with avian sampling.

Drs. Whitaker and Janosik both have field experience in collection of samples for DNA sequencing. Both have
extensive experience using molecular tools, including barcoding, high-throughput sequencing, and analyzing large
datasets with bioinformatics programs.



http://www.dep.state.fl.us/deepwaterhorizon/files2/projects/Category_definitions.pdf

Conflicts or Complements to Existing Efforts

Describe any ongoing activities in the project implementation area, if the project is part of another plan, and
why the project does or does not interfere with that work. Please consider how the project may complement
existing local, regional, and state efforts/plans/objectives.

This research will benefit a funding priority of the Gulf Environmental Benefit Fund (GEBF) to “enhance food
resources and habitat availability to increase overwintering success” of Gulf Coast birds. By knowing what species
comprise the diet of Least terns, managers can design measures to protect both Least tern and prey resources.
This research will also provide the methodology for non-invasive, rapid diet analyses that can be applied to other
shorebirds and waterbirds of concern, such as, but not limited to, Black skimmers, American oystercatchers,
Snowy plovers, and Brown pelicans.

Complies with Federal, State, Local, and Tribal Laws/Regulations
Describe any concerns or potential conflicts.

An advantage to this methodology is that it is non-invasive, only requiring the collection of fecal samples. Little
to no disturbance to birds and nests is required to perform this work. We do not predict any potential conflicts.
Federal, state and local regulations will be followed accordingly and necessary permits will be obtained in
coordination with the Florida Fish and Wildlife Conservation Commission and the National Parks Service.

Readiness for Implementation
Describe if the project has had any design or permitting work started or completed [attach permits or design
work]. Please address any issues that may delay start or finish of the project.

Janosik currently has a permit to work in the Gulf Islands National Seashore. We will take the required actions to
receive appropriate permits. There are no known issues that would delay the start or finish of this project.

Environmental Benefits

Describe the nature, magnitude, and timing of any environmental benefits attributable

to the project. If possible, describe potential environmental performance measures [e.g. pollutant reduction].
Please address any potential environmental impacts associated with implementing or maintaining the project
[e.g. loss of a habitat or conversion of habitat from one type to another during implementation].

By knowing what species comprise the diet of Least terns, managers can design measures to protect both Least
tern and prey resources. This research will also provide the methodology for rapid diet analyses that can be
applied to other shorebirds, or other coastal species of interest. Baseline data of diet is important for
understanding the trophic dynamics of Gulf Coast shorebirds and can, for example, provide insight into how
shorebirds partition or compete for resources and where Least tern populations are fishing. Knowledge of food
sources will provide evidence of the role of Least terns within the marine food web, as well as the threat of
environmental impacts, such as contamination and global climate change, that could alter the quality and
availabilitv of food sources. This information could be used to helb manasers develon manasement nractices to




Economic and Social Benefits
Describe the economic and social benefits including those related to the project’s improved ecosystem services
and any estimates on jobs created or preserved.

Studies have shown that shorebirds can provide value, including economic, recreational, and aesthetic, to
tourists and bird watchers who visit the area to view the shorebirds (Edwards et al. 2010; Karnicky 2004; Myers
et al. 2010). Northwest Florida has an avid bird watching community and is a destination for many birders due to
the migratory and resident species taking advantage of the warm weather. The sampling sites for the proposed
project include locations along the Great Florida Birding Trail. Additionally, human health and well-being are
known to be connected to access to nature (Kellert 2009). The level of protected land and biodiversity can be
used as an indicator of human health and well-being (Rapley 2003). By improving the management of shorebirds,
neanle are ensured access to an imnartant comnonent of the Gulf Coast ecosvstem

Community Resilience
Describe if the project assists Florida’s ability to anticipate, withstand, or recover from hazards or threats [e.qg.
hurricane preparedness, establishing living shorelines].

Shorebirds are vulnerable to hurricane and storm threats and their survival is dependent upon living shorelines.
Managing food resources of shorebirds may make them more resilient. If a storm has caused damage to the
habitat of Least terns, knowing their diet composition allows managers to focus the restoration efforts on the
areas that provide the most food resources for those populations. Activities, such as beach nourishment, can
impact coastal food webs, indirectly affecting shorebirds (Peterson et al. 2006). The diet composition and food
web dynamics of shorebirds will also be valuable to consider when planning beach restoration.

Public Acceptance
Describe any known or potential public approval or opposition to the project.

Shorebird protection has already been implemented along the Gulf Island National Seashore, along with a
campaign to increase public awareness. Any measures implemented due to this research would fall under the
umbrella of shorebird protection and not likely cause any opposition. Much of the public promotes shorebird
protection, adorning their vehicles with "Save a Chick" magnets to further increase awareness. Additionally,
northwest Florida has a strong birding community which promotes environmental awareness and care.

Additional Information you wish to provide

Please include any maps, designs, drawings, photos or background

resources that may assist in completely and accurately understanding the project. If these are too large to
attach here, please email them to Restoration.Projects@dep.state.fl.us.
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Planning

COST APPENDIX SHEET

Cost Item Cost Estimate

Contracts

Feasibility

shorebirds (Snowy plovers, Black skimmers) opportunistically and stors

Fecal samples will be collected from the nesting sites of Least terns and oth:

d other
ed in ethanol.

Engineering, Design, Land Rights & Bid Prep

Restoration Plan

Site Visits & Cost of Site Selection

Administration, Overhead and Indirect

Other

Construction

Planning Subtotal:  [g0.00

Contracts

Administration & Mobilization/Demobilization

Other

Construction Subtotal: ‘$ 0.00

Monitoring

Contracts

Data Collection $ 25,000.00

Monitoring Administration $ 25,000.00

Other $ 20,500.00

Project Cost

Monitoring Subtotal: ‘$ 70,500.00

Contracts
Subtotal:
Contingency (traditionally calculated at 10% of the subtotal)
TOTAL: ‘$ 0.00
Estimated Costs by Year
Year 1 $ 70,500.00
Year 2
Year 3
Year 4
Year 5

Year 6
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	Location: Sampling will take place in the The Gulf Island National Seashore, Pensacola, and Navarre, and will be dependent on nesting locations for that year. There is also potential to partner with the Mississippi Coast Audubon Society to include samples across a larger area within the GOM. 
	Description: The Gulf Coast has been heavily impacted by eutrophication and oil spills, most recently the Deepwater Horizon, potentially affecting both prey and predator populations in the Gulf of Mexico (GOM). Changes in prey populations can have far-reaching effects in a food web, causing alterations in the size and distributions of coastal (or shore) bird populations (Raffaelli 1999, Robledano et al. 2011). Least terns are a piscivorous shorebird, listed as threatened in Florida and considered indicators of Florida’s aquatic habitat health, primarily because of their reliance on aquatic systems for food (Ogden et al. 2014). Due to a declining population trend of many shorebirds, nesting habitat of Least terns has been protected, but management should also include protecting prey resources. Understanding the food web dynamics in the GOM is dependent upon understanding diet composition of important species, such as the Least tern.

The diet composition of Least terns nesting along the northern coast of the GOM has not been characterized, leaving a gap in the management of this vulnerable species. Based on the “fish drop” technique of a roof nesting colony in Pinellas County, Florida, Least terns may be collecting over 80% of their prey from marine and brackish water (Fors et al. 2013) and may be diverse, including schooling fish, crustaceans and insects. DNA metabarcoding of fecal samples has become a useful tool for diet characterization, especially of vulnerable species that require non-invasive sampling. By combining DNA-based taxonomic identification with Next Generation Sequencing (NGS), metabarcoding identifies a variety of prey items concurrently (Valentini et al. 2009, Taberlet et al. 2012, DeBarba et al. 2014). This method can be more accurate and inclusive of total diet than the “fish drop” technique (Atwood and Kelly 1984, Fors et al. 2013), often detecting previously unrecorded, rare prey items. 
	Cost: It is estimated that this project will cost $70,500. A total of $25,000 is requested for materials and supplies, which will included sample collection, DNA extraction, PCR, and metabarcoding library prep. Supplies will include plasticware, chemicals for speciemen collection and preservation, and molecular work. A total of $25,000 is requested for high throughput sequencing costs. The indirect costs agreement with University of West Florida is 41% of the total, which is $20,500.

	Conflicts or Complements: This research will benefit a funding priority of the Gulf Environmental Benefit Fund (GEBF) to “enhance food resources and habitat availability to increase overwintering success” of Gulf Coast birds. By knowing what species comprise the diet of Least terns, managers can design measures to protect both Least tern and prey resources. This research will also provide the methodology for non-invasive, rapid diet analyses that can be applied to other shorebirds and waterbirds of concern, such as, but not limited to, Black skimmers, American oystercatchers, Snowy plovers, and Brown pelicans. 

This proposal also complements the ongoing Florida Shorebird Conservation Initiative (FSCI), funded by GEBF. The FSCI, in collaboration with Florida Fish and Wildlife Conservation Commission (FWC) and Florida Audubon, supports the Florida Shorebird Alliance to improve the management of shorebirds. This proposal advances the overall goal of enhancing shorebird populations by providing a rapid, non-invasive method of understanding the diet of Least terns.  

	Laws/Regulations: An advantage to this methodology is that it is non-invasive, only requiring the collection of fecal samples. Little to no disturbance to birds and nests is required to perform this work.  We do not predict any potential conflicts. Federal, state and local regulations will be followed accordingly and necessary permits will be obtained in coordination with the Florida Fish and Wildlife Conservation Commission and the National Parks Service.

	Implementation: Janosik currently has a permit to work in the Gulf Islands National Seashore. We will take the required actions to receive appropriate permits. There are no known issues that would delay the start or finish of this project.

	Environmental Benefits: By knowing what species comprise the diet of Least terns, managers can design measures to protect both Least tern and prey resources. This research will also provide the methodology for rapid diet analyses that can be applied to other shorebirds, or other coastal species of interest. Baseline data of diet is important for understanding the trophic dynamics of Gulf Coast shorebirds and can, for example, provide insight into how shorebirds partition or compete for resources and where Least tern populations are fishing. Knowledge of food sources will provide evidence of the role of Least terns within the marine food web, as well as the threat of environmental impacts, such as contamination and global climate change, that could alter the quality and availability of food sources. This information could be used to help managers develop management practices to mitigate potential impacts to shorebird populations. 
	Economic/Social: Studies have shown that shorebirds can provide value, including economic, recreational, and aesthetic, to tourists and bird watchers who visit the area to view the shorebirds (Edwards et al. 2010; Karnicky 2004; Myers et al. 2010). Northwest Florida has an avid bird watching community and is a destination for many birders due to the migratory and resident species taking advantage of the warm weather. The sampling sites for the proposed project include locations along the Great Florida Birding Trail. Additionally, human health and well-being are known to be connected to access to nature (Kellert 2009). The level of protected land and biodiversity can be used as an indicator of human health and well-being (Rapley 2003). By improving the management of shorebirds, people are ensured access to an important component of the Gulf Coast ecosystem. 


	Community Resilience: Shorebirds are vulnerable to hurricane and storm threats and their survival is dependent upon living shorelines. Managing food resources of shorebirds may make them more resilient. If a storm has caused damage to the habitat of Least terns, knowing their diet composition allows managers to focus the restoration efforts on the areas that provide the most food resources for those populations. Activities, such as beach nourishment, can impact coastal food webs, indirectly affecting shorebirds (Peterson et al. 2006). The diet composition and food web dynamics of shorebirds will also be valuable to consider when planning beach restoration. 

	Public Acceptance: Shorebird protection has already been implemented along the Gulf Island National Seashore, along with a campaign to increase public awareness. Any measures implemented due to this research would fall under the umbrella of shorebird protection and not likely cause any opposition. Much of the public promotes shorebird protection, adorning their vehicles with "Save a Chick" magnets to further increase awareness. Additionally, northwest Florida has a strong birding community which promotes environmental awareness and care. 

	Additional: 
	Partners: Alexis Janosik, PhD
Phone: (850) 857-6033
Email: ajanosik@uwf.edu
University of West Florida
	Funding: NA
	Feasibility: Fecal samples will be collected from the nesting sites of Least terns and other shorebirds (Snowy plovers, Black skimmers) opportunistically and stored in ethanol. Dr. Whitaker has ample experience with avian sampling. 

Drs. Whitaker and Janosik both have field experience in collection of samples for DNA sequencing. Both have extensive experience using molecular tools, including barcoding, high-throughput sequencing, and analyzing large datasets with bioinformatics programs.
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