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[bookmark: _Toc146696908][bookmark: _Toc147909649]I. TITLE OF APPLICATION 
Ecology, genetic origin, and habitat use patterns of sea turtles tagged in and around Dry Tortugas National Park (DRTO)
[bookmark: _Toc146696909][bookmark: _Toc147909650]II. DATE OF APPLICATION 
	June 30, 2012
[bookmark: _Toc146696910][bookmark: _Toc147909651]III. APPLICANT AND PERSONNEL 
[bookmark: _Toc147909652][bookmark: _Toc146696911]A. 	Contact Information for Applicant and Personnel 

Principal Investigator:

Name: Kristen M. Hart, Ph.D. 
Title: Research Ecologist
Institutional Affiliation: U. S. Geological Survey
Mailing Address: Southeast Ecological Science Center, 3205 College Ave, Davie, FL 33314
Office Telephone number: 954-236-1067
Cell phone number: 954-650-0336
Fax number: 954-475-4125
E-mail address: kristen_hart@usgs.gov

Co-investigator: 

Name: Michael S. Cherkiss, M.S. 
Title: Wildlife Biologist
Institutional Affiliation: U.S. Geological Survey
Mailing Address: Southeast Ecological Science Center, 3205 College Ave, Davie, FL 33314
Office Telephone number: 954-577-6405
Cell phone number: 786-258-1409
Fax number: 954-475-4125
E-mail address: mcherkiss@usgs.gov

Other persons (e.g., veterinarians, research assistants, or students) to be directly involved in the fieldwork: 
	Mat Denton (USGS student)
	Jeffrey Beauchamp (USGS student)
	Brian Smith (contractor to USGS, research assistant)
	Autumn Sartain (contractor to USGS, research assistant)
	Andrew Crowder (contractor to USGS, research assistant)
	Thomas Selby (contractor to USGS, research assistant)
	Andre Daniels (USGS research assistant)
	Nick Whitney (Mote Marine Laboratory)
	Keith Ludwig (USGS Boat captain and diver, research assistant)
	BJ Reynolds (USGS Boat captain and diver, research assistant)	
	
Name of a veterinarian who would respond in the event of an emergency during sampling activities: 
	Dr. Doug Mader, Sea Turtle Hospital, Marathon, FL. 

Primary contact for correspondence during the permit review process: 
	Kristen M. Hart, cell 954-650-0336

B. [bookmark: _Toc146696912][bookmark: _Toc147909653][bookmark: _Toc146696913]Qualifications and Experience 

[CV of PI attached at end]

Principal Investigator and Field Supervisor:
Kristen M. Hart, Ph.D., Research Ecologist, US Geological Survey 
Office: 954-236-1067
Cell: 954-650-0336

Summary of K. Hart’s sea turtle experience:
Dr. Kristen Hart previously held a NMFS Endangered Species Permit (#1541) to capture, sample, and tag juvenile green sea turtles in the Everglades (continuation project is currently proposed). She also currently holds a NMFS Endangered Species Permit (#13307) to capture, sample and tag several life stages of several species of sea turtles in the Dry Tortugas, as well as Permit #16146 to capture, sample and tag several life stages of several species of sea turtles at Buck Island Reef National Monument in St. Croix, USVI. Dr. Hart has training in and experience with capture methods that include entanglement nets, pound nets, dip-netting, hand-capture and rodeo. She has training in and experience sampling turtles for blood, skin biopsies, and oral lavage, and training in and experience attaching satellite, acoustic, radio, and accelerometer tags to hard-shelled turtles. Dr. Hart has presented initial findings of the results of both projects at Sea Turtle Symposia and published several project-related manuscripts for publication. Dr. Hart is also SCUBA certified and has experience sampling seagrass and fish. 

Summary of sea turtle experience for M. Cherkiss:
Mike Cherkiss has participated in Dr. Hart’s research in the Dry Tortugas and USVI, sampling turtles under direct supervision of Dr. Hart. Mike is proficient in catching turtles using rodeo, hand capture, dipnetting, and tangle-netting techniques, and he is fully capable of performing turtle workups (i.e., taking blood and tissue samples, taking carapace biopsies, affixing satellite, acoustic tags, and accelerometers or acceleration data logging tags (ADLs), and performing oral lavage). Mike also holds a U.S. Coast Guard’s captain’s license, and is SCUBA certified. 
We will consult with Dr. Douglas R. Mader, M.S., D.V.M., of the Marathon Sea Turtle Hospital in the Keys. Dr. Mader specializes in internal medicine, special procedures and surgery for wild and exotic animals. Dr. Mader received his Doctor of Veterinary Medicine degree from the University of California, Davis in 1986. After graduation Dr. Mader completed a residency in Primate and Zoo animal medicine.  During his veterinary and residency training Dr. Mader's areas of special interest were in the pharmacology of antibiotics in exotic pets. While living in Southern California, he owned a small animal/exotic practice for 9 years. 
Dr. Mader is the consulting veterinarian for the Key West Aquarium, the Marathon Sea Turtle Hospital and the Monroe County (Sheriff Animal Farm) Zoo. Dr. Mader is an internationally acclaimed expert in Veterinary Medicine and travels over 50,000 miles every year teaching at Veterinary Conferences, Veterinary Schools and Specialty courses. Dr. Mader is also on the review boards of several scientific journals. He has published numerous articles in scientific and veterinary journals, national magazines, newspapers, book chapters and is the author/editor of the Saunder's publication Reptile Medicine and Surgery. Dr. Mader is a Fellow in the Royal Society of Medicine.

Dr. Mader’s contact information is as follows: Marathon Veterinary Hospital, 11187 Overseas Highway
Marathon,  FL,  33050. Phone (305) 743-7099 and 1-800-832-7694, Fax (305) 743-4057, Email MVH525@aol.com

[bookmark: _Toc146696914][bookmark: _Toc147909654]IV. PROPOSAL
A. [bookmark: _Toc146696915][bookmark: _Toc147909655]Summary 

In order to monitor the immigration and emigration of targeted species in the Research Natural Area (RNA) of Dry Tortugas National Park (DRTO), we initiated a sea turtle tagging and tracking project in 2008. From this study, we began characterizing the populations of the three sea turtle species in DRTO and quantified the proportion of time individuals spent in the RNA as compared to other areas of the park. To distribute capture effort within park boundaries, we began capturing turtles in the waters near Bush and Garden Keys, Northkey Harbor, and Pulaski Shoal. In addition to capture efforts, we recorded sightings of turtles as we patrolled the park by boat and marked the locations with a Global Positioning System (GPS) receiver. We captured turtles in the water with rodeo (diving from boat to snorkel-capture turtles), hand-capture, and dip-netting methods. In addition, seven acoustic receivers were placed by the U.S. Geological Survey (USGS) in the northeastern region of the park; all but one of these were placed outside the RNA. These locations were chosen based on spatial gaps in the network of receivers deployed by the Florida Fish and Wildlife Conservation Commission (FWC) and Mote Marine Laboratory (MML). We received data from the FWC/MML receiver array, which included more than 80 receivers spread throughout the park in all management areas and outside the park to the southwest.

Using satellite and acoustic telemetry techniques, we determined daily locations and movement patterns for tagged turtles, calculated home ranges and core-use areas, and statistically summarized the extent of overlap of these areas with that of the RNA. Several publications have resulted from our work in DRTO (see Hart et al. 2010, 2012), and we are currently summarizing data derived from in-water turtles captures and tracking for additional publications. 

It is essential to understand the locations, movements, estimated population size, preferred habitats, and status (for example nesting, foraging, number of juveniles and adults, etc.) of marine turtles within DRTO to effectively manage activities that affect these imperiled species. Our capture and tagging results have informed decision-makers by providing key information on these population characteristics. Our spatial habitat-use information provided details on locations and areas within and outside the park that turtles select, regardless of capture site.
However, more information is needed about in-water sea turtle use of natural resources in Dry Tortugas National Park (DRTO), and beyond, once turtles leave the protected area boundaries.  

By capturing and releasing acoustically tagged endangered green (Chelonia mydas), hawksbill (Eretmochelys imbricata), loggerhead (Caretta caretta), and Kemp’s ridley (Lepidochelys kempii) sea turtles from within the Research Natural Area (RNA) and within DRTO boundaries in general, we will continue to address fine-scale temporal and spatial patterns of sea turtle habitat use and movement patterns within the acoustically-ringed RNA zone of the National Park. We will also attach satellite tags to a subset of the acoustically-equipped turtles to determine over a wider spatial scale the proportion of time these endangered turtles are spending in the RNA, in areas adjacent to the RNA, in other areas of DRTO, and outside the Park. We will sample a subset of captured turtles for diet using the oral lavage and fecal sampling techniques and all turtles will be sampled for genetics using biopsy sampling and blood draws to determine region of origin and connectivity to other populations.  

In the next 5-yr project window, we aim to expand the boundary of where our capture efforts may occur, as our satellite and acoustic tracking have shown that sea turtle foraging areas are often located away from the Park but relatively close to land in areas such as the FL Keys, southwest FL, northwest FL, off the coast of AL and MS (as well as off Mexico and in the Bahamas);

[image: 402-062812]

http://www.seaturtle.org/tracking/?project_id=402.

Thus, a new goal of our project is to conduct in-water captures and habitat assessments at foraging grounds where satellite-tracked DRTO turtles take up residence and/or congregate. This project will begin July 2013 and continue for 5 years. We anticipate capturing up to 1,500 turtles over a 5 year period (300 per year; 150 green turtles, 50 hawksbills, and 100 loggerheads). Additionally, we would like authorization to capture and sample up to 40 Kemp’s ridleys per year.  Capture methods include diver-assisted captures in-water, dip-netting, strike-netting, cast netting, rodeo capture, hand capture, and tangle netting. Non-target species that may be incidentally captured include several species of sharks and fish. No marine mammal interactions are anticipated.

B. [bookmark: _Toc146696916][bookmark: _Toc147909656]Introduction 
[bookmark: _Toc146696917]1. Species  
a.	Target species: 
	green turtle (Chelonia mydas)
	hawksbill turtle (Eretmochelys imbricata)
	loggerhead turtle (Caretta caretta)
	Kemp’s ridley (Lepidochelys kempii)


b.	Non-target species:
	spotted eagle ray (Aetobatus narinari)
	southern stingray (Dasyatis Americana)
	lemon shark (Negaprion brevirostris)
	blacktip shark (Carcharhinus limbatus)
	nurse shark (Ginglymostoma cirratum)
	bull shark (Carcharhinus leucas)
	smalltooth sawfish (Pristis pectinata)

[bookmark: _Toc146696918]2. Background/Literature Review
a.	Provide a succinct review of the current knowledge of the problem under investigation, with appropriate citations, to demonstrate the following:
· whether your proposed activities are different from or build upon past research being cited;
· whether your activities would duplicate previous efforts, and if so, why;
· whether your proposed activities are necessary and would contribute to the conservation and/or management of the subject species; and/or
· whether your proposed activities will result in necessary biological information.


[bookmark: _Toc146696919]3. Hypothesis/Objectives and Justification
a.	Provide a clear statement of the objectives and expected significance of the proposed research and/or enhancement activities. For scientific research, include the hypothesis being tested. For enhancement, describe how the activity relates to enhancing the survival or recovery of the species in the wild. Explain the rationale for the proposed activities and methods and explain how your study design will allow you to meet your objectives. Also justify the following:
· choice of species; and
· number of animals or specimens to be used (include a power analysis or other sample size estimation to determine whether the sample size is sufficient to provide statistically significant results).

General hypotheses:
1. Ho: Sea turtles sampled from DRTO are genetically similar to other turtles sampled in south Florida. 
2. Ho: Sea turtles spend equal portions of their time within the Research Natural Area (RNA) of DRTO compared to time spent in other areas of DRTO and outside the Park. 
3. Ho: Sea turtles utilize habitat throughout the Park with equal frequency. 
4. Ho: Juveniles, subadults, and adult sea turtles are equally represented in captures.
5. Ho: There is no measurable effect of sea turtles on habitat (i.e., sponge cover and seagrass beds). 

Specific hypotheses and objectives
HYPOTHESIS 1. Ho: Sea turtles use the benthic habitats within the DRTO RNA and surrounding areas with equal frequency. 
	OBJECTIVES:
A. Deploy additional acoustic receivers in areas of interest both within the RNA in DRTO and outside the RNA in DRTO. 
	B. Conduct fieldwork to capture and tag sea turtles in the water at feeding grounds. A subset of turtles will be outfitted with both an acoustic tag and a satellite tag. Each turtle will be sampled for diet and genetics. We will apply internal PIT and external Inconel tags to all turtles captured, and take standard morphometric measurements and weight (if possible). Data will be used to determine (1) size class and condition (including fibropapillomatosis (FP) disease presence) for green turtles) of sea turtles, ; (2) diet of sea turtles; (3) potential links to other sea turtle populations if some turtles are already tagged from other studies. 
	C. Examine movement patterns of tagged turtles to determine residence times and habitat-use relationships. In particular, we will quantify fine-scale movement patterns and core utilization areas of endangered sea turtles to determine the spatial habitat use patterns by using satellite and acoustic tracking technologies. We expect that habitat-use patterns may differ for post-nesting versus foraging individuals that are captured in the water. We will then determine the spatial adequacy of existing reserve boundaries for these endangered species.

NOTE: See Hart et al. 2010 Aquatic Biology for our first publication on inter-nesting habitat for DRTO loggerheads, and we will soon be submitting a paper on inter-nesting habitat and destinations post-nesting for DRTO green turtles. We also have in preparation a manuscript that summarizes all our satellite-tracking turtle days (N=51 turtles) within the Florida Keys National Marine Sanctuary, and just outside the border of this protected area. Finally, we are working with Dr. Harold L. Pratt, Jr. (Mote Marine Lab), Danielle Morley (Florida Fish and Wildlife Commission), and Michael W. Feeley (NPS) to summarize all turtle detections on the array of acoustic receivers that we all maintain out at DRTO; this collaborative effort will result in several publications, one of which will be published in 2012 (Hart et al. In press, Home range, habitat-use, and migrations of hawksbill turtles tracked from Dry Tortugas National Park, Florida, USA, Marine Ecology Progress Series).

HYPOTHESIS 2. Ho: Data derived from satellite tags and acoustic tags will not differ significantly. 
OBJECTIVES:	
A. Compare satellite and acoustic data from the same turtle to determine consistency of location data derived from both remote tracking methods. 
· NOTE: Results from 1st 5-yr NMFS permitted project 13307 in DRTO on hawksbills to be published soon, as:
Hart KM, Sartain AR, Fujisaki I, Pratt HL Jr, Morley D, Feeley MW (2012/In press) Home range, habitat-use, and migrations of hawksbill turtles tracked from Dry Tortugas National Park, Florida, USA. Marine Ecology Progress Series.

HYPOTHESIS 3. Ho: The DRTO RNA study site and other Florida/Caribbean foraging populations are homogeneous in genetic composition. 
OBJECTIVES:
A. Analyze genetic samples from captured sea turtles by species to determine genetic identity and uncover linkages among sea turtles using DRTO as foraging and nesting habitat and those sampled elsewhere in Florida. We will explore whether genetic composition of individuals in the study site is homogeneous between years and seasons, for different size classes, and for turtles with and without FP tumors (which primarily affects green turtles). 
· NOTE: Obtained a new haplotope from one subadult green turtle capture using the rodeo technique. Haplotopye is CM-A68. We would also like to contribute both green turtle and loggerhead genetic data from DRTO to Dr. Brian Shamblin for inclusion in region-wide analyses and write-ups. 

HYPOTHESIS 4 (Comparative hypothesis). Ho:  Results from different genetic markers (i.e. mtDNA control region sequences, microsatellites) will match closely and genetic results will closely match those from satellite and tag data. 
	OBJECTIVES:
A. Synthesize all data collected. We expect that data on connectivity and genetic structure patterns will corroborate each other. 

For genetic and diet analyses, our goal is to collect a minimum of 30 samples per species per year.  These samples would be a subsample of the 1500 turtles over the five year period (not in addition to that amount) and facilitate statistical comparisons with other available complementary datasets. However, with more than 30 samples per species, we will be able to discriminate more finely any differences in diet and genetics between sea turtles sampled in DRTO and those other areas. These take numbers are justified as they don’t add to the total take number and the data from genetic and diet analysis will provide important information concerning population linkages to other nesting grounds and habitat/foraging requirements during different life stages. The proposed numbers are required to facilitate statistical comparisons among years, even within species. Because we are expanding our study area to include new areas where sea turtles may never have been sampled, we expect that we may need at least 30 from each area to discern differences among individuals at a given site.  

For the tagging component of the study, our goal is to tag at least 30 individuals of each species to facilitate statistical comparisons of tracks of tagged turtles. Our goal is to track individuals for the duration of their time in DRTO as well as when they leave the Park boundaries, thus we will conserve battery life by having a duty cycle for each tag. However, we will program the tags to transmit at least once every several days to facilitate home range and utilization distribution calculations as well as determine both fine-scale and broad patterns of habitat use. We expect acoustic tag batteries to last for up to 7 years and attachment to last for up to 3 years based on thickness/durability of the stainless steel wire that we use. Satellite tags are expected to last for up to one year, but we have had tags on individuals for up to 1120 days.  

b.	The following Statutory and Regulatory requirements must be addressed for the target species, as applicable.

(1)  For ESA-listed species: 
· Justify use of an ESA-listed species rather than a non-listed species, including a discussion of possible alternatives.

There are no alternatives to working directly with the ESA-listed species. 

Because there are large gaps in our basic understanding of sea turtle biology, especially for early life stages, we have no alternative or surrogate species to work on—we need to directly work on the sea turtles that we are able to capture in the study area. 

All species of sea turtles in the United States are listed as threatened or endangered under the Endangered Species Act (ESA). We propose to conduct a study to gain a basic understanding of the habitat use of several species of sea turtles that are found within the boundaries of Dry Tortugas National Park. Currently, satellite or GPS tracking technology offers the best means to track sea turtles long distances and for long periods of time. Similarly, acoustic tracking may offer promise to resolve fine-scale habitat use patterns. We seek to use both of these technologies, to which we have not found an alternative approach. However, satellite tags and acoustic tags will be kept to a minimal size so as not to affect turtle movement or behavior. (Please see “effects of proposed research” section). 


· Provide a statement of:
· whether the proposed project has broader significance than the individual researcher’s goals (e.g., does the project respond to recommendations of a  national or international scientific body charged with research or management of the endangered species and if so, how?); and
· whether the research will contribute to the objectives identified in the species recovery or conservation plan, and if so, how the proposed project will meet those objectives. If there is no recovery or conservation plan, indicate how your research will otherwise contribute to conservation of the species.


Relationship of proposed activities to Recovery Plan details for Green turtles, Hawksbills, and Loggerheads:

Green turtles:

Specifically, the recovery goals outlined in NMFS 1991 list six major actions to achieve recovery of the species. Our proposed project contributes directly to one of these actions: determining the seasonal movements of life stages in the marine environment ((loggerheads and) greens - sections II (B)(1)(12)(121), (126), (B)(2)(22)(221)(2211), (2212), (2213), (2214), (217) and objective 4 regarding international collaboration, as we also seek to determine the genetic origin of the turtles using the proposed study site. We will identify important marine habitat for these endangered sea turtles and determine their distribution and habitat use. We will also be able to determine the migratory paths of tagged turtles to help with the recovery of this species. Information from our proposed research will help contribute to these broad recovery efforts for the species. Moreover, the population status and the characterization of developmental and foraging habitats of immature sea turtles have been identified as high priority in the various sea turtle recovery plans. The Turtle Expert Working Group also reports (March 2000, November 2000) the need to determine habitat use and site fidelity—we intend to determine both of these in our project. 

Specific details on how the proposed research addresses one out of the six different actions needed for recovery: Action 4: Determine distribution and seasonal movements for all life stages in marine environment. 

In the Recovery plan (NMFS 1991), it is stated (p. 2) that “the status of green turtle populations are difficult to determine because of the long generation time and inaccessibility of the early life stages.”  As well, on p. 13 of the Recovery plan (NMFS 1991), it is suggested that conservation accomplishments in the marine environment have been hindered and that “managing sea turtles in the water lags behind efforts on the beach due to limited access to turtles, lack of information on habitat usage by different age classes and cost.” Our proposed research will be conducted on sea turtles captured in the water, thus we address this recovery objective directly. 

Recovery Objective12: Protect marine habitat.
Sub-Objective 121: Identify important habitat (p. 19). It is specifically stated that “to effectively protect the species, research is needed to document habitat requirements of specific age/size/sex classes.” Our satellite and acoustic tracking research directly addresses the habitat use of endangered sea turtles. 

Sub-Objective 126: Restore important foraging habitat. We hypothesize that DRTO may represent an important foraging or nursery area. Because (p. 20), “loss of green turtle foraging habitat has become a major problem in the United States…”, we seek to determine whether the turtles we see in DRTO RNA are resident and are using the RNA as a foraging or nursery area,  or whether  instead they are only using the RNA as a stopover point on their migrations. 

Recovery Objective 22: Protect and manage populations in the marine environment.
On p. 24 it is stated that “to adequately protect and enhance survival of sea turtles, we must know where they occur, in what numbers, at what times, and what factors contribute to mortality.”   Our capture efforts and the data derived from satellite and acoustically tagged turtles will allow us to address each of these important questions for green and hawksbill sea turtles in the DRTO RNA and potentially beyond RNA boundaries. 


Sub-Objective 221: Determine Green turtle distribution, abundance, and status in the marine environment. This is exactly the goal of our mark-recapture survey and satellite tagging research. 

Sub-Objective 2211: Determine seasonal distribution, abundance, population characteristics, and status in bays, sounds, and other important nearshore habitats. We seek to determine green turtle seasonal distribution by conducting captures in the different seasons of the year, and our capture history data will allow us to determine the abundance of greens within our study site. Data derived from satellite telemetry will allow us to determine their habitat use patterns, which may be in very nearshore or shallower habitats. 

Sub-Objective 2213: Determine present or potential threats to Green turtles along migratory routes and on foraging grounds. On p. 25 the plan states that “little is known about the foraging grounds of the Florida breeding population of green turtles.” Although we may not be directly working on breeding turtles, we may uncover potential threats to turtles that are tagged by examining their movements over time, through different habitats and around different obstacles. 

Sub-Objective 2214: Determine breeding population origins for US juvenile/subadult populations. We will figure out where the turtles in DRTO RNA are coming from by collecting blood and tissue samples from all turtles and conducting mitochondrial and nuclear (microsatellite) genetic analysis. 

Sub-Objective 227: Determine etiology of fibropapillomatosis. Although we are not proposing to take samples of fibropapillomas, we will note the presence and severity of fibropapillomas on all turtles handled and all turtles seen. 


Recovery Objective 4: International cooperation. 
We hypothesize that the green turtles we would be working with in the DRTO RNA are not from FL, or even the US. Our tracking studies and genetic analysis should yield data that shows what country or countries the turtles are most likely from, and where they are going to after they leave the RNA study site. Thus, our data may serve to justify international collaboration and cooperation between the US and other countries to protect green sea turtles that use our aquatic habitat. 


Hawksbill sea turtles:
For hawksbills, “specific actions” needed, as stated in the Recovery Plan (NMFS and USFWS 1993) include (3) Determining distribution and seasonal movements of turtles in all life stages in the marine environment, and (6) ensuring long-term protection of important foraging habitats. Our proposal directly relates to the following identified needs:  

Recovery Objective 12: Protect marine habitat, including foraging habitats.
“Hawksbills inhabit coastal waters, particularly those with well-developed reefs. Reefs have been abused and degraded. Among the contributing factors are coastal development and industrialization, increased commercial
and recreational vessel activities (including anchoring), open-ocean dumping of contaminants, river and estuarine pollution, channelization, offshore oil development, and commercial fishing activities. If present trends continue, the cumulative loss of suitable habitat will reduce the likelihood that the species can recover.”  We seek to identify specific foraging habitats for hawksbills in the DRTO RNA and potentially outside the RNA and beyond DRTO boundaries. 

Sub-objective 121:  Identify important marine habitats.
“Hawksbills larger than about 22 cm straight carapace length are known to feed principally on sponges associated with coral reefs and other hard-bottom habitats, but information on the location of specific foraging areas is extremely limited. These areas need to be identified. The habitat requirements of smaller Hawksbills need to be identified.”  Through the tagging and tracking component of our proposed research, we will identify the foraging habitats used by hawksbills in DRTO. 

Sub-objective 122: Ensure the long-term protection of marine habitat.
“Key hawksbill foraging habitats should be protected by designating them as National Marine Sanctuaries or as State, territorial or commonwealth aquatic preserves or sanctuaries. NMFS, NPS, FDEP, VIDPNR, and PRDNR should ensure that existing sanctuaries or aquatic preserves provide the appropriate level of protection for hawksbill foraging habitat and that newly identified foraging habitats are nominated and established as national parks, sanctuaries, or aquatic preserves.”  We will deliver information to NMFS as soon as it becomes available regarding important hawksbill foraging habitats in DRTO. 

Recovery Objective 22: Protect and manage hawksbill populations in the marine environment.
“To adequately protect and enhance the survival of hawksbills, we need to know the abundance and spatial and temporal distribution of hawksbills in the marine environment. We need to identify sources of mortality. As sources of mortality are identified, steps can be taken to reduce or eliminate their effects on populations.”

Sub-objective 221: Determine distribution, abundance, and status in the marine environment.
“To recover the hawksbill, it is critical for resource managers to know when, where, and in what abundance hawksbills may occur during the various stages of their life cycles.” Our proposed research directly aims to provide this information for hawksbills in DRTO. 

Sub-objective 28(2211): Determine the distribution and abundance of post-hatchlings, juveniles, and adults.
“Although hawksbills are principally reef dwellers, little is known about their distribution and numbers, and the habitat features that influence these spatial and demographic patterns. The first step is to design a survey protocol for hawksbills in marine habitats. The conclusion is to obtain valid data for a long period of time. FWS, FDEP, PRDNR, and VIDFW should support development of the survey protocol and the subsequent abundance assessments.”  We seek to provide information about hawksbill habitat use and residency time in the DRTO RNA (and elsewhere outside of DRTO as battery life in the satellite tags allows). 

Sub-objective 2212: Determine adult migration routes and inter-nesting movements.
“Researchers have studied nesting migrations by tagging turtles on nesting and subsequent tag returns. hawksbills have not been tagged as extensively as other species because of their diffuse nesting distribution. Movements of adult males, which may or may not have the same migratory behavior as the females, have not been studied. Satellite telemetry may be used to study hawksbill movements. Research should first study whether attachment of satellite tags alters hawksbill behavior. Once it is proven that the tags do not alter hawksbill’s natural behavior, then NMFS, FWS, PRDNR, VIDFW, and other interested resource agencies should support well designed research.”  Satellite telemetry has come a long way since this Recovery Plan was published, and we can now attach satellite tags to hawksbills to ensure tag retention. Satellite data should show detailed movements of hawksbills of various life stages in and around DRTO. 

Sub-objective 2213: Determine growth rates and survivorship of hatchlings, juveniles, and adults, and age at sexual maturity.
“Information on survivorship rates is essential to conservation of sea turtles. Research results have shown that sea turtle population demographics are sensitive to low survival rates during juvenile, subadult, and adult life stages. Estimating survival rates requires knowledge of natural growth rates, sex ratios, and age at sexual maturity. The most recently developed techniques to determine sex and reproductive physiology need to be used.”  We will continue our capture-recapture study on hawksbills by individually tagging them and recording any recaptures of tagged individuals. This information can be synthesized over time to calculate survival rates and abundance estimates. 

Sub-objective 2214: Identify the present or potential threats to adults and juveniles on foraging grounds.
“Threats to hawksbills in reef habitats are not well known, primarily because there is little information on hawksbill movement patterns and distribution. As important foraging habitats are identified, threats must be assessed to ensure that hawksbills are protected. MMFS, FWS, and other State, commonwealth, or territorial resource agencies should study hawksbill abundance, distribution, and identify threats to the species.”  We will be able to identify any threats posed to hawksbills in DRTO by examining each individual for body condition—some animals may show direct signs of interactions with fishing gear, and we can report that information to NMFS. We also have tracked two out of 4 satellite-tagged hawksbills to Cuba, and have identified one incidence of direct harvest, and another of suspected harvest. These turtles were captured in the water in DRTO at their foraging ground, and we believe they “grew into” adult-hood during our tracking period. We summarized these tracking data for publication (see Hart et al. .2012 MEPS paper).  


Loggerhead sea turtles:
For loggerheads, “specific actions” needed, as stated in the Recovery Plan (NMFS and USFWS 1991), that this project will inform include (4) Determining distribution and seasonal movements for all life stages in marine environment.

Current status: The loggerhead is federally listed as threatened worldwide. Nesting in the United States occurs primarily along North Carolina (1.0 percent), South Carolina (6.5 percent), Georgia (1.5 percent), and Florida (91 percent) beaches and accounts for approximately one-third of the world population. Nesting trends are declining in Georgia and South Carolina, unknown in North Carolina and appear stable in Florida. Coastal development threatens nesting habitat and populations while commercial fisheries and pollution pose significant threats in the
marine environment.

p. 3-4:
It has been assumed for some time that, males migrate with females from distant foraging areas to the waters off nesting beaches and that courtship and mating take place there. The few reports concerning the seasonality of mating clearly place it in the late March- early June period (Caldwell, 1959; Caldwell et al., 1959a; Fritts et al., 1983). While a few adult males may remain off the Florida coast throughout the year (Henwood, 1987), most of
them apparently depart by about mid-June, leaving the females to ascend the nesting beaches and
deposit clutches throughout the summer. Nevertheless, courtship and mating are not well studied in Loggerheads (or other sea turtles), and there is no doubt that this and virtually every other aspect of the biology of male loggerheads needs further research and clarification. 

Because we encounter and capture male loggerheads in the study area, our research directly addresses this described need to study all aspects of male sea turtle biology. 



Loggerhead sea turtle recovery items that our DRTO work addresses:

Recovery Objective 12. Protect marine habitat. 

One of our general project goals is to identify marine habitats within DRTO that are important for sea turtles. In particular, we will determine whether the area designated as the RNA serves as important habitat for several species of sea turtles, including loggerheads. 

Sub-objective 121. Identify important habitat. (p. 26)
“Loggerheads are opportunistic foragers occurring throughout the warm waters of the continental shelf. They frequently feed around coral reefs, rocky places, and old boat wrecks, and often enter bays, lagoons and estuaries. Little information on habitat preference of specific age/size/sex classes is available. To effectively protect the species, NMFS should consider habitat research to be of high priority.” We are directly addressing this need to identify important habitats that are used by sea turtles within and adjacent to DRTO. By capturing and tracking individual sea turtles (via both acoustic and satellite tags), we will gain an understanding of the proportion of time these endangered sea turtles are spending within the boundaries of DRTO, and elsewhere. 

Recovery Objective 2. Protect and manage the population.

Our sampling of potentially different age/size/sex classes of several species of sea turtles in DRTO will allow Park managers and NMFS to gain an understanding of individual turtle movements into and out of DRTO and characterize their patterns of residency. As well, the genetic component will allow managers to know the location of origin of the turtles using DRTO (i.e., they may not be from the U.S.), which is important for cooperation with others interested in resource management and protection (i.e., other Parks and protected areas).   


Recovery Objective 22. Protect and manage populations in the marine environment.
“Management and protection of sea turtles in the marine environment is a difficult task. The foremost problem in management and conservation of sea turtles is the lack of basic biological information. To adequately protect and enhance survival of sea turtles, we must know where they occur, in what numbers, at what times; and what factors contribute to mortality. As sources of mortality are identified, steps can be taken to reduce or eliminate their impacts on populations.”

Our project goals are to address information gaps identified above, such as where sea turtles are in DRTO at various times of the year, which may identify previously unrecognized sources of mortality. Thus, our research also directly addresses item 22. 

Sub-objective 221. Determine loggerhead distribution, abundance and status in the marine environment (p. 31)
“In efforts to recover threatened or endangered species, it is necessary to ensure the survival of all life stages. In the case of sea turtles which exhibit great longevity, it is important to protect all age classes so that a sufficient number of individuals survive to reach sexual maturity. To effectively enhance survival, the most critical information needed is when, where and in what abundance, turtles may occur over the various stages of their life cycles.” We seek to include loggerheads in our sample of sea turtles captured for this project, not only to understand what component of turtles within DRTO are loggerheads, but also their distribution, abundance, and status (i.e., are they healthy?). Because we seek to capture turtles in the water, our research directly addresses sub-objective 221 as we anticipate capturing a fair number of loggerheads in the water (based on 18 in-water captures from 2008-present). 


Sub-objective 2211. Determine seasonal distribution, abundance, population characteristics and status in bays, sounds and other important nearshore habitats (p. 32)
“Loggerheads occur throughout the warm waters of the United States continental shelf, but little is known about specific habitat requirements or habitat fidelity, seasonal distribution and abundance, movements or growth. Research is needed to identify areas and times of turtle abundance, and to answer basic biological questions about the species.” The tagging portion of our study will allow us to shed light on seasonal distribution and habitat use of loggerheads that we are able to track through time. 
	
Sub-objective 2212. Determine navigation mechanisms, migratory pathways, distribution
and movements between nesting seasons (p. 32)
“Nesting migrations and subsequent dispersal of post-nesting females have been studied principally through tagging on nesting beaches. Movements and distribution of adult males and juveniles, which may or may not migrate with the females, have been virtually unstudied.” Because our sampling efforts involve in-water captures at a time when mating and nesting may occur, we may capture males and we are very likely to capture juveniles and subadults at times outside the mating and nesting season. We will track these individuals and sample them for genetics and diet, to determine seasonal movements and habitat use patterns over time. 

Sub-objective 2213. Determine present or potential threats to loggerheads along migratory routes and on foraging grounds.
“Loggerhead foraging habitat appears to be highly correlated with the occurrence of crabs and mollusks. Unfortunately, these food items are most abundant in nearshore waters where commercial and recreational fishing, dredging, oil and gas activities and vessel traffic occur. Threats to migrating turtles are virtually unknown, because we have little information on pathways or mechanisms of migration. Before action can be taken to eliminate threats to sea turtles, we must know what factors may impinge on the survival of turtle stocks. Research is needed to determine when and where turtles may occur, and what activities in these areas may negatively impact recovery of the species.” Our sampling efforts will be both within a “no-fishing” zone (i.e., the DRTO RNA) and outside of this fishing zone. Through satellite tracking, we will be able to determine whether loggerheads spend a higher proportion of their time in the “no-fishing” zone of DRTO (i.e., the RNA), or elsewhere. 

Sub-objective 2214. Determine breeding population origins for United States
juvenile/subadult populations.
“To effectively manage sea turtle stocks and to determine the efficacy of nest protection activities, it would be advantageous to have a means of determining the origin of juvenile and subadult turtles.” Our genetic sampling will directly address the origin of all turtles sampled. 

Recovery Objective 4. International cooperation.

Sub-objective 41. Develop international agreements to ensure protection of life stages which occur in foreign waters.
“There is compelling evidence that post-hatchling loggerheads from United States nesting
beaches spend several years as juveniles in a transatlantic developmental stage. In the eastern Atlantic (Madeira, Azores and Canary Islands) small juveniles (40 cm) are exploited for curios and food. Larger juveniles are common throughout the Bahamas where exploitation for food also is common. Populations in coastal waters of Cuba and Hispaniola likely originate from United States populations. Protecting loggerheads on United States nesting beaches and in United States waters therefore is not sufficient alone to ensure the continued existence of loggerheads. The NMFS and EWS should develop cooperative international agreements and programs with the governments of the Bahamas, Portugal, Cuba, Haiti, Dominican Republic, Spain and other countries where loggerheads originating from United States nesting populations occur.” Our genetic sampling will allow us to determine the origin of sea turtles using DRTO waters, and therefore the countries with which the U.S. should cooperate on international agreements protecting sea turtles. Further, our tracking data will show direct links to spatial ‘hotspots’ where DRTO turtles migrate

Additional information on Dry Tortugas Loggerheads: 
http://www.fws.gov/northflorida/SeaTurtles/Turtle%20Factsheets/loggerhead-sea-turtle.htm
Genetic research involving analysis of mitochondrial DNA has identified five different loggerhead nesting subpopulations in the western North Atlantic: (1) the Northern Subpopulation occurring from North Carolina through Northeast Florida; (2) South Florida Subpopulation occurring from just north of Cape Canaveral on Florida’s east coast and extending up to around Sarasota on Florida’s west coast; (3) Dry Tortugas, Florida, Subpopulation, (4) Northwest Florida Subpopulation occurring on Florida’s Panhandle beaches; and (5) Yucatán Subpopulation occurring on the eastern Yucatán Peninsula, Mexico. These data indicate that gene flow between these five regions is very low. If nesting females are extirpated from one of these regions, regional dispersal will not be sufficient to replenish the depleted nesting subpopulation. The South Florida Subpopulation has shown significant increases over the last 25 years, indicating that the population has progressed toward recovery. However, an analysis of nesting data for the years 1989-2002, a period encompassing index surveys that are more consistent than surveys in previous years, has shown no detectable trend. Past increases in South Florida loggerhead nesting are likely to have slowed. No long-term trends are available for the Northern Subpopulation, although researchers have documented substantial declines in nesting on some beaches since the early 1970s. From 1989-1998, no nesting trends were detectable for North Carolina, South Carolina, or Georgia. However, nests in Northeast Florida may be increasing, although data were too variable to detect a significant trend. Nesting surveys in the Dry Tortugas, Northwest Florida, and Yucatán Subpopulations have been too irregular to date to allow for a meaningful trend analysis.
We are collaborating with Dr. Brian Shamblin to include our loggerhead samples (from both nesting females as well as in-water captures) in a new region-wide analysis. 


[bookmark: _Toc146696920][bookmark: _Toc147909657]C. 	Methods 
It is important to provide complete details for all activities to facilitate analyses required under the ESA, MMPA, and NEPA, as applicable.

[bookmark: _Toc146696921]1. Duration of Project and Location of Taking
a.	Clearly specify the proposed start date and end date of your research or field seasons and overall duration of the project. Indicate specific dates (with location if multiple locations will be used) of the proposed taking, import, or export where known. NOTE: permits are issued for up to a five-year period. 

Proposed start date: July 2013 

Proposed end date:  July 2018

Duration of project: 5 years

b.	Identify all locations in which the activities will occur. Locations should be identified as specifically as possible within a general area (e.g., specific islands, bays, latitude/longitude, river kilometers, etc., within a specified geographic region or state). Include a map of the study area if available. In the case of aerial or vessel surveys, also indicate the coordinates outlining the proposed survey area(s). 

If the location you will be working in has been given any special status (e.g., National Marine Sanctuary, State Reserve, etc.), indicate the name of the protected area. Are your proposed activities consistent with the protective status of the site, and could the activities effectively be carried out at an alternative location?  For any activities to be conducted in protected areas, justification for the choice of location is required.

Provide a brief (e.g., one paragraph) physical description of the locations in which you will be working.

For imports, indicate the country of origin/export to the U.S.; for exports, indicate the destination country. Include U.S. ports of import/export to be used (see Appendix II, “Definitions”, for U.S. designated ports). 

Almost 70 miles (112.9 km) west of Key West lies a cluster of seven islands, composed of coral reefs and sand, called the Dry Tortugas. Along with the surrounding shoals and waters, they make up Dry Tortugas National Park:

[image: ]

The area is known for its famous bird and marine life, including sea turtles. Because we seek to identify sea turtle use of specific habitats within DRTO, we need to work within the boundaries of this National Park (thus justifying the choice of location). In addition, turtles from DRTO have been tracked to or through areas such as Everglades National Park, the Florida Keys National Marine Sanctuary, the Tortugas North Ecological Reserve, the Tortugas South Ecological Reserve, Biscayne National Park, various other locations in the Gulf of Mexico along the Florida coast, to the Bahamas, to Cuba, and to off the Yucatan Peninsula, Mexico:


[image: 402-062812]

http://www.seaturtle.org/tracking/?project_id=402





Therefore, in order to monitor turtles tracked from DRTO, we are requesting to recapture DRTO turtles in these areas within the US, from northwestern Florida at Apalachicola, down to and around the Tortugas, and west to Biscayne National Park, including the Florida Keys. The amount of relative effort in these areas will be spread out with 50% of our effort in DRTO, 25% in Everglades and along the Florida reef tract, and 25% elsewhere along the coast of Florida up to Apalachicola. 
[image: drto_nmfs_permit_fig]


Proposed 2013-2018 study boundaries (blue shaded area).
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[bookmark: _Toc146696922][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Sea turtle sightings (n=674) locations  in the Dry Tortugas, October 2007-October 2011, by species. Approximate location of center of clustered points in the northeast section of the Park are 24° 41.626 N, 82° 48.454 W.
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Sea turtle capture (n=221) locations in the Dry Tortugas, July 2008 - October 2011, by species.







2. Types of Activities, Methods, and Numbers of Animals or Specimens to be Taken or Imported/Exported 
This section applies to research or enhancement activities on live animals in the wild or in captivity, and any collection, import, or export of parts taken from live or dead animals.
	
Incidental harassment:  Indicate in the Take Table the annual maximum number of marine mammals or ESA-listed species, by species and location, that may be harassed or harmed incidental to your activities or that could occur in the study area, as applicable.

We may encounter smalltooth sawfish (Pristis pectinata), and the number may be ~5 over a 5-year period. Kristen Hart earlier asked Tonya Wiley (previously with Mote Marine Lab) about what she thought the possibility might be of catching a sawfish out in the Tortugas. Below is her response:




> Date: Mon, 24 Mar 2008 11:06:05 -0400
> From: twiley@mote.org
> To: kristen.hart@hotmail.com
> Subject: Re: sawfish in the dry tortugas?
> 
> Kristen,
> I would think the chances are very slim. Jeff Carrier and Wes Pratt 
> have been netting down there for nurse sharks for years and haven't 
> caught a sawfish. Generally it seems to be commercial longline and 
> shrimpers that get them in the greater Tortugas area. I checked our 
> database and I only have 5 reports from the general area of the 
> Tortugas. None from the actual Tortugas. I have attached the 5 reports 
> from the general area and a map I made for you of where they were. Feel 
> free to use these in your permit application.
> 
> Hope that helps ya,
> Tonya
> ______________________________________________
> Tonya R. Wiley
> Manager, Elasmobranch Conservation Biology Program
> Senior Biologist, Sawfish Research Project
> Mote Marine Laboratory
> Center for Shark Research
> 1600 Ken Thompson Parkway
> Sarasota, Florida 34236
> Phone: 941-388-4441
> 800-691-MOTE
> Fax: 941-388-4312
> email: twiley@mote.org
> Website: www.mote.org/sawfish
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Map of sawfish encounters in the Dry Tortugas area, from Tonya Wiley (Mote Marine Lab). The map symbols represent individual sawfish that were encountered; N=5 of these occurred near the Dry Tortugas. .





Table of individual sawfish encounters in/near the Dry Tortugas, from Tonya Wiley (Mote Marine Lab) (N=5), show in above map. 
This table is related to the map in that the five symbols near the Dry Tortugas are individual sawfish 91, 104, 106, 257, and 529 in the Mote sawfish database.  

	Sawfish
ID
	Date Of Encounter
	Month Of Encounter
	Year Of Encounter
	Time Of Encounter
	Number Sawfish
	Location Description
	Latitude
	Longitude
	Type Of Encounter
	Habitat Description
	Water Depth

	91
	6/20/2001
	6
	2001
	 
	1
	In 25 fathoms along 25 degrees 5 minutes
	25.08000
	-82.80000
	Capture
	 
	45

	104
	1/27/1994
	1
	1994
	 
	1
	Between Dry Tortugas and Key West
	24.66670
	-82.66670
	Capture
	 
	15

	106
	2/11/1999
	2
	1999
	 
	1
	Gulf of Mexico
	24.52780
	-83.14420
	 
	 
	52

	257
	 
	8
	2002
	 
	1
	25 miles north of Dry Tortugas
	24.96285
	-82.92143
	Capture
	 
	39.6

	529
	7/18/2004
	7
	2004
	15:00
	1
	2-3 miles NNW of Rebecca Shoals near Dry Tortugas
	24.60250
	-82.59050
	Sighting
	sand, mud, sparse rocks
	19



b. 
c. Provide a narrative account of research and/or enhancement methods. Provide the number and manner in which animals or animal parts would be taken (e.g., aerial survey and photo-identification; capture, tagging, and blood sampling; collection of specific parts from dead animals and analyses; etc.), imported or exported. Provide detailed descriptions of methodologies to be used for each activity. Cite references where applicable. If the application is for a new technique or methodology, provide sufficient information to allow evaluation of its relative merits and potential effects on the animals and environment. 

	Indicate whether individual animals will be taken more than once per year (e.g., recapture for instrument retrieval) and the frequency of the take per individual (e.g., number of times per year or field season). State whether the same animals will be taken in more than one manner, and if so, how (e.g., capture, blood sample, biopsy, and flipper tag). For specimen sampling, indicate type, location, size, and/or volume of samples to be taken and methods of preserving, shipping, and analyzing samples. 

	Refer to Appendix III for specific information to include in the narrative description of your methods.

Provide information on the target species’ life history with regard to how your proposed activities coincide with or avoid sensitive physiological/biological periods such as reproductive seasons and maternal care.

Indicate the minimum number of animals that would need to be taken in order to reach your objectives or statistical requirements, in the event the maximum number is not obtainable due to circumstances beyond your control. Also indicate the estimated number of non-target species identified in Section IV.B.1.b above (including but not limited to marine mammals, ESA-listed species, sea birds, sharks, etc.) that may be affected each year, and the manner in which they may be affected.


Scientific Methods

We are proposing to use the following methods to accomplish our goals:

1. Turtle capture (various methods)
2. Flipper and PIT tagging
3. Acoustic tags and receivers
4. Satellite tags	
5. Accelerometers
6. Skin biopsy
7. Carapace biopsy
8. Blood sampling
9. Gastric lavage
10. Fecal sampling
11. Carapace marking (paint)


1) Turtle capture:  
Capture methods will include dip-netting, strike-netting, cast-netting, tangle-netting, rodeo capture and hand capture. 

Dip net – Dipnetting will be opportunistic when turtles are at or near the surface. Capture by dipnetting is a simple and non-invasive capture method. Capture by dip-netting is an active capture method that K. Hart has experience with in her sea turtle capture work in both Everglades (Hart and Fujisaki 2010) and Dry Tortugas National Parks in south Florida. Turtles are briefly pursued at a safe distance (usually about 25’, or one boat-length) from a motorboat and then when the turtle is within reach, the dipnetter scoops into the water, often near the surface, to catch the turtle. 

Strike netting -  This method uses a tangle net similar to that used in entanglement netting. This method has been previously used in at least 6 studies in Florida (Eaton et al. 2008) when turtles are seen at the water’s surface. Strike netting involves quick deployment of the net around an observed turtle. Once the area is encircled, personnel jump from the boat and into the encircled area. And retrieve the turtle (Eaton et al. 2008). They then remove the turtle from the net. 

Cast-netting - Cast netting would involve deploying the net over an individual that is at or near the surface to encircle the individual. Then, the “draw” string that cinches the lead weights together would be pulled, effectively capturing the individual.

Tangle (set) nets –Sea turtles would be captured by large mesh tangle net fished between two anchored buoys. This net would be 100-250 m in length, 4-5 m deep and composed of 20 cm stretch-mesh multi-filament nylon. The net would have large bullet floats attached every 3-4 meters at the surface and a weighted line along the bottom. The net will be deployed from our boat and closely monitored throughout the soak time and physically checked a minimum of every 20 minutes. When a turtle is caught in the mesh it would quickly be pulled in the boat and freed of the net. While on board the boat, turtles will be kept shaded.
Rodeo - Capture by rodeo (Limpus and Reed 1985) is an active capture method that K. Hart has experience with in her Dry Tortugas sea turtle sampling project. In that project K. Hart and colleagues have successfully captured over 30 subadult and adult loggerhead and green (Chelonia mydas) turtles using this technique, and some of the same members of Hart’s same crew will be conducting the proposed in-water work.  Capture with rodeo is a relatively simple and non-invasive capture method. Briefly, researchers lean over the work boat’s edge, holding a post for balance, and scout for turtles. The boat driver will follow the turtle (usually along the turtle’s left side), which may be swimming at 5 mph (8 kph). When the turtle comes up for air, two divers equipped with snorkels, masks, and gloves plunge into the water. The first diver usually grabs the turtle at the nuchal and rear of the carapace, and then gets the turtle pointed skyward; together they come to the surface, and usually the second diver grabs onto one limb of the turtle to help restrain the animal. All three surface and make their location known to the boat driver, who observes the capture with engines in neutral. They then swim slowly over to the boat and two additional scientists on the boat then lift the turtle, which can weigh up to 400 pounds (181 kilograms), onto a foam pad on the boat's deck. The research team will then take measurements and blood samples, affix tags, and send the creatures back on their way. 
Hand capture - Divers will hand-grab turtles and come to the surface as above, with the turtle pointed upwards. Diver-assisted captures would involve slow ascent to ensure no rapid change in depth for either the turtle or the researcher (though all of our capture efforts will be in water a maximum of 6-7 m deep). Turtles would be grabbed at the nuchal and at the posterior tip of the carapace. This is similar to rodeo while snorkeling, and divers will bring turtles to a moored boat. They will then go to the workup boat and scientists on the boat will safely lift the turtle onto the boat for immediate workup. 
We will determine catch per unit effort (CPUE) for each method. For strike and tangle netting, the net used (100-250m long, 12” stretch mesh, approximately 4-16 m deep) will be set in the water column near known seagrass and sponge habitats (but not on reefs), constantly tended, and retrieved upon capture of a turtle. The entanglement net will be constantly tended and turtles immediately removed. We will use the same net to capture turtles via strike netting. As well, we may capture turtles by dipnetting and while diving (i.e., while conducting habitat assessments) during the day. In-water capture protocols for tangle netting and dipnetting will follow USGS-Hart’s previously approved procedures (NMFS Endangered Species Permit #1541). We also plan to capture turtles that are at the surface using cast nets. Because of our success in capturing green sea turtles in the Everglades at night using spotlights and dipnets, we would like to be permitted to use both dipnetting and cast netting techniques at night in our study sites.  Both techniques occur in the immediate vicinity of the researcher, and thus are not expected to be problematic or difficult during night sampling (unlike tangle netting). Dipnetting and cast netting at night would be conducted using high-powered hand-held spotlights. The spotlights would provide sufficient light to help us to avoid negative impacts during night sampling such as entering restricted areas or damaging natural resources by entering too-shallow water. In addition, the navigation lights on the boat would signal our presence to any boaters in the area. 

Once turtles are caught, they are brought onboard and placed on a foam-padded surface on deck in the rear of the boat. Captured turtles will then be processed for biological samples on-board the vessel following approved procedures in the Sea turtle research techniques manual (NMFS SEFSC 2008). Procedures will be organized to minimize the amount of time an animal spends out-of-water. 

Capture and sampling protocols will follow USGS-Hart’s previously approved procedures (NMFS Endangered Species Permits #1541 (Everglades juvenile green turtles), #13307 (Dry Tortugas greens, hawksbills, and loggerheads), and #16146 (Buck Island Reef National Monument green turtles, hawksbills, and loggerheads)) that all adhere to NMFS-SEFSC 2008 guidelines and protocols.  Upon capture, standard carapace and plastron morphometric measurements, weight, and genetic samples (biopsy punch and blood) will be taken from each turtle, and all turtles will be scanned for previous tags and marked (with internal PIT tags and external flipper tags) if no tags are detected. We will measure all turtles following NMFS-SEFSC (2008) protocols to collect physical information on length, width, and mass for summation in a body condition index (BCI). Due to their size (150-250+ lbs) capturing and restraining turtles without injuring either the animals or field personnel can be challenging. 

Digital photos will be taken of each animal to document shell and skin anomalies.

Any turtles needing medical care will be transported to shore where they will be transferred to land-based facilities for any veterinary treatment as necessary. 

After the short (~30-minute) work-up, all turtles will be released at the point of capture unless tracking tags (acoustic, satellite or accelerometers) will be deployed (see below for methods). A single tracking tag will only be deployed onto turtles >20 cm SCL and if more than one tag is deployed it will only be on turtles >30 cm SCL. Turtles from selected species, life stages, and sexes will be candidates to receive satellite- and GPS tags, acoustic tags, or accelerometers (ADLs). In this renewal application, we are seeking permission to affix up to 3 tags on larger individuals (i.e., ?60 cm SCL; satellite, acoustic, and ADL tags would be the 3 types of tags), and up to 2 tags on juvenile turtles (i.e., 30-60 cm SCL; acoustic and ADL tags would be the 2 types of tags on juveniles). [Note: please see tag attachment methods below on p. 27-31.]

Tags will be either a standard satellite/Argos tag or a Fastloc GPS tag (Wildlife Computers or Sirtrack) and electronic “accelerometer” loggers will be either Cefas or Wildlife Computers tags. Satellite/GPS and acceleromters will be applied at the highest point of the carapace (satellite/GPS tag will be at the highest point, accelerometer will be in-line with the center-line of the turtle’s carapace and located posterior to the satellite tag). The acoustic tag will be wired onto a rear marginal scute. All tags will be affixed to turtles with cool-setting epoxy (Superbond from Fiberglass Coatings). Satellite-tags and satellite-linked GPS tags will be configured to transmit during prime satellite coverage periods which should allow for tracking periods of up to a year or more, depending on battery configurations. Accelerometers will be attached with the same protocol used for affixing satellite tags (i.e., with cool-setting epoxy) and they will log turtle behavior at depths and in each of the 3-dimensions, yielding pitch, yaw, and roll data at sub-second intervals for each tagged turtle. Each Cefas accelerometer is 40 x 28 x 16.3 mm, with a mass of 18.3 g in air and 4.6 g in seawater; each Wildlife Computers TDR10X is 56 mm long x 38 mm wide x 20 mm high with a mass of 58 g in air. We likely will use Cefas accelerometers on juvenile turtles, and Wildlife Computers accelerometers on subadult and adult (i.e., larger) turtles. Vemco acoustic tags will be coded high-powered acoustic transmitters (V16-4L from Vemco, Nova Scotia, Canada). These small tags (i.e., approximately the size of a hand-held cigarette lighter) weigh 10 g in water, are coded individually, and transmit for multiple years. Coded V16 transmitters transmit a train of pings (pulses) to identify themselves, which means that there may be a large number of coded V16 tags in any one area and on the same frequency (69 kHz is reserved for coded tags). Together, the transmitter(s) and attachment materials will not exceed 5 % of the turtle’s body weight. A subset of juvenile and subadult turtles receiving tracking tags may also undergo oral lavage to collect diet samples. Adult turtles receiving tracking tags will not undergo oral lavage. 



Turtle handling:
In ideal weather conditions, turtles will be collected and held for not more than 1.5 hours each. Turtles not receiving tracking tags will be released within 30 minutes of capture. Upon capture, each juvenile turtle will be placed in its own plastic, rectangular tub; larger turtles will be covered with a wet towel and sequestered in a shaded corner of our capture boat (which has foam pads on the floor). If for some reason (i.e., weather) turtles need to be transported back to the research ship or to Fort Jefferson for a longer holding period (i.e., until bad stormy weather clears up), we will secure the turtle tubs to the boat with line, cover the eyes of the turtles with a wet towel, and navigate slowly and safely to the destination. Upon arrival at the ship or Fort, we will carefully transfer the juvenile turtles in their tubs to the covered deck or patio; we will also secure larger turtles on the boat and have them under constant supervision.  Under the covered area on the ship or at the Fort, all turtles will remain cool and none will become overheated. We will keep wet towels over the turtles’ eyes and continually make sure the towels are wet. Because the boat  we will be working off of is ~26’ long, we only envision 2-4 tubs and up to 6 turtles on board the skiff at any one time—four boxes would fit safely in the boat, still allowing room for researchers to move around  safely. Thus, we also anticipate that only 6 turtles at a time would ever be held at one time on the ship or at the Fort.  Transport time from the site of capture to the ship or Fort would not exceed 30 minutes and would depend on sea conditions and weather. 
 

2) Flipper and PIT tagging. 
The methods used here are standard worldwide and not widely known to result in decreased survival, reproduction, or prolonged health effects (Balazs 1999, WIDECAST 2006). All turtles shall be examined for existing tags (conventional and PIT tags) before attaching new ones; we have both Biomark and AVID scanners in our field kit.  If existing tags are found, the tag identification numbers shall be recorded and submitted to the Cooperative Marine Turtle Tagging Program (CMTTP) at the Archie Carr Center for Sea Turtle Research (http://accstr.ufl.edu/cmttp.html). 
 
Flipper tags. All turtles will receive two uniquely numbered Inconel flipper tags and one Passive Integrated Transponder (PIT) tag (Biomark, Inc.). Double tagging minimizes the probability of complete tag loss. Tags will be cleaned prior to use, (e.g., to remove oil and other residue) and disinfected with Betadine or alcohol. Applicators will be cleaned and disinfected between animals. The application site will be cleaned and scrubbed with Betadine or alcohol before the tag pierces the animal’s skin, and researchers will wear disposable latex gloves. In order to accommodate future growth in young turtles, flipper tags will be placed with additional space between the edge of the flipper. To avoid injury and minimize tag loss, researchers will ensure that the tag is securely folded over, and if not, adjust accordingly.

PIT tags. Prior to insertion, each PIT tag will be tested by scanning it with a PIT tag reader and the corresponding number will be recorded. PIT tagging will be performed by disinfecting the application site with Betadine or alcohol. PIT tags will be applied within the soft, fleshy area dorsal to the wrist bones of the front flipper (see photo below) All PIT tags and PIT tag needles will remain sterile prior to use. The needle will be inserted at a seam between scales, nearly parallel with the skin of the flipper and with the needle directed proximally. Holding the flipper firmly so that the flipper cannot move, the tagging needle will be inserted approximately ¾ inch and just beneath the skin. Gauze with antiseptic will be placed with slight pressure over the entry point after the needle has been withdrawn, and until no bleeding persists. After insertion, the PIT tag reader will be swiped over the tagged flipper and the tag number will be verified twice. All tagging data will be submitted to the CMTTP at the Archie Carr Center for Sea Turtle Research Center after the field season. PIT tags enable subsequent data collection regarding health, growth, and movements.

Capture-recapture data analysis: 
We will utilize Program MARK (White & Burnham 1999, White et al. 2006) to analyze all capture-recapture data to estimate capture probabilities and apparent survival. We will also calculate growth rates of recaptured individuals over time.  
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Photo taken during work-up of a green turtle in the Indian River Lagoon with the UCF turtle team, March 2007.
Photo credit Kristen Hart, USGS.



3) Acoustic tags and receivers:  This project will use coded high-powered acoustic transmitters (V16-4L from Vemco, Nova Scotia, Canada). These small tags (i.e., approximately the size of a hand-held cigarette lighter) weigh 10 g in water, are coded individually, and transmit for multiple years. Coded V16 transmitters emit a train of pings (pulses) to identify themselves, which means that there may be a large number of coded V16 tags in any one area and on the same frequency (69 kHz is reserved for coded tags).

Vemco builds coded high powered  transmitters that come in two molds weighing 10 g (65 mm L x 18 mm D) and 15 g (90 mm L x 18 mm D) as well as miniaturized transmitters that weigh as little as 1.5 g. All transmitters will be in the 25 - 40 kHz range. Transmitters will be attached to the carapace by using a method of attachment that involves utilizing a two-part epoxy (< 20 g)

We have receivers deployed in areas within DRTO where sea turtle sightings are concentrated.  Differential GPS locations for each VR2W are recorded.

The VR2W acoustic receivers record the tag identity, date, and time to the nearest second for any turtle (and any other species) fitted with acoustic transmitters that swim within range of the receiver. These data are stored in non-volatile flash memory. Data are downloaded to a laptop computer via a computer interface for older models of receivers, or wireless Bluetooth technology. All receivers will be serviced every three to six months to check or replace batteries, clean sensor heads, and download data. 

Acoustic tags are programmed at the factory with a unique code for each turtle. Each tag transmits at 69 kHz and will have a predetermined minimum and maximum time between transmissions. A randomized interval between transmissions prevents any two tags from continuously interfering with the other tag. If possible we will use 5H Lithium tags so as to get the highest decibel rating Vemco offers with an average 60 seconds between transmissions. This pause time will extend battery life.  Active tracking efforts will serve as a critical verification of movements recorded by the automated hydrophones and provide detailed movement and home range information. We anticipate using a Vemco VR100 manual receiver equipped with a directional hydrophone and omni-directional hydrophone to track turtle movements.  We intend to track turtles intensively for one-week time periods throughout summer and winter to define foraging habitat. During acoustic tracking, one of our objectives is to verify habitat use of tagged turtles therefore once the location of an acoustic tagged turtle is identified we will confirm the turtle’s presence and describe the habitat it is using by visual identification.  The carapace of all acoustic tagged turtles will be marked with non-toxic white polyester resin/paint. This will allow us to observe turtles from a distance (~20-40m). Once visual confirmation has been made and the habitat described, we will cease observations. We expect to observe turtles for < 15 minutes. 



Method of attachment for acoustic tags:
We will affix the transmitter on the posterior section of the carapace, on the dorsal side, near the tail, to avoid rubbing the tag on objects which will reduce drag and allow the tag to remain submerged even when the turtle surfaces to breathe. Only turtles in good condition (i.e., not emaciated or sluggish or with large fibropapillomas) or those that do not need any rehabilitation will be tagged. The entire tagging procedure will take less than 1.5 hours. All tagged turtles will go through the standard workup procedure for data collection prior to tag application. 

Epibionts (barnacles, algae, etc.) will be carefully removed from the carapace at the site of transmitter attachment using a paint scraper and light sanding. Small holes will be drilled through the outer edges of the marginal scutes and the instrument will then be wired and glued in place using stainless steel wire and crimps and a small amount of West Marine putty/epoxy. The wire itself serves as a corrosive link, as it degrades aafter approximately 3 years. A new drill bit will be used for each turtle that is tagged. The West Marine putty/epoxy is a low/no odor, high strength epoxy that produces minimal thermic reactions and has a proven track record among several of Hart’s sea turtle projects for securing acoustic tags. This wiring on of acoustic tags is currently permitted in Hart’s USVI in-water and land-based turtle project (NMFS Permit #16146). Attachment media will be tapered to prevent it from catching on rocks or woody debris. Drying time will vary between 20 – 30 minutes.

No compromised or sick turtles will be acoustic-tagged. 

Because tagged turtles may be resident in DRTO or within the boundaries of the new permit, we may have the possibility of retrieving tags previously deployed if we recapture tagged turtles. We would like permisstion to go to locations of last transmissions/foraging areas for turtles originally tagged in DRTO (e.g., Sugarloaf Key, off Key West, in the Marquesas) to try to recapture previously tagged turtles that may still be resident at those foraging sites We will make every effort to remove tags that are beyond their battery life  (i.e., no longer transmitting daily locations) if we recapture tagged individuals. 


Acoustic data processing:  We will obtain data from each acoustically-tagged turtle for up to 7 years (the duration of expected battery life) or as long as tag attachment media allows (which is expected to be 3 years) from in (and around) the RNA and in other locations where acoustic receivers are deployed. We will filter turtle detection data for plausibility; only data that pass the filter (i.e., swim speeds) and are considered to have excellent spatial resolution will be used in analyses. Raw data collected by the hydrophone stations include the transmitter number, and time and date of detection. Detection data will be sorted and summarized during statistical analysis. Activity centers will be calculated from presence-absence data recorded from independent data-logging receivers. A conversion to a position estimate will be made based on weighted means of the number of signal receptions at each receiver during a specified time period (Simpfendorfer et al. 2002). Secondly, data will be processed through program RATTRAP (Remote Acoustic Telemetry and Animation Program), a customized Fortran program that processes downloaded data, displays it visually on a map of the study area, and creates summary output files for GIS. Processed data will be examined to determine number of receivers visited per day by individual turtles and the proportion of time turtles spend at each receiver daily and monthly. The RATTRAP program also integrates data on time of day, tide, water temperature, moon phase, salinity, and other physical parameters. The short term centers of activity calculated by RATTRAP will be analyzed using the Animal Movement ™ extension for ARCVIEW 3.2 to give home ranges using kernel-based frequency distributions of locations. Home ranges will be compared to spatially explicit environmental data (e.g., distribution of sponge habitat) based on available and created (through NOAA) GIS layers. The proposed numbers of acoustic tags reflect our confidence in our ability to determine habitat-use patterns over time, so we for various life stages. Our maximum tag retention is almost 3 years on a single loggerhead, but green turtles seem to retain their tags for shorter periods; however, we have not been permitted to use the drill attachment before, and our hope is that tags remain on turtles for longer periods during this next 5-year project time period. 
We would like to tag a minimum of 30 turtles of each species in order to facilitate statistical comparisons of habitat use over time in areas with acoustic receivers (Florida Keys, DRTO, ENP). 


4) Satellite tag deployment. 
We propose to place satellite tags (from both Wildlife Computers and Sirtrack) on a subset of hard-shelled turtles captured in our study site. These tags are also capable of logging environmental data (i.e., water temperature, depth). Wildlife Computers SPOT5 satellite tag dimensions are approximately 185g weight, 81 mm long x 18.1 mm deep/high (23.4 mm deep/high at base of antenna). Sirtrack Kiwisat 101 tags are approximately 150x80x42 mm and weigh 500 g. Because some tagged turtles may be resident in DRTO and because we are asking for an expanded study site in this permit, we may have the possibility of retrieving tags previously deployed if we recapture tagged turtles. We will make every effort to remove tags that are beyond their battery life if we recapture tagged individuals. 

Satellite transmitters provide a spatially accurate (i.e., quantifiable, with an error estimate), geo-referenced daily location for each tagged animal. A time-based location is useful for: 
· determination of areas through which sea turtles transit or (in contrast) areas used repeatedly by tagged individuals, 
· determination of areas of longer-term occupancy or residency for tagged animals, 
· identifying overlaying environmental features of the landscape (i.e., depth, water characteristics such as oil, SST) at that point in time. 
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A MK10-AF satellite tag being deployed on a juvenile Kemps ridley in St. Joseph Bay with the antenna facing the posterior of the animal.

No compromised or sick turtles will be satellite-tagged. 


Method of attachment for satellite tags:

Holding the turtle in a prone position – a rectangular “tub” will be used to safely hold the turtle in a natural prone position while attaching the transmitter. The tub size will be approximately 2 feet wide x 3 feet long x 1 foot deep/wide. We will place a foam pad on the bottom of the tub to cushion the turtle from the deck of the boat. The tub will serve to comfortably restrict movement of the turtle to a minimum during the attachment procedure and can be used aboard a boat or on land. A wet cloth draped over the turtle’s eyes to completely block vision often reduces the turtle’s desire to move around. Turtles will be sheltered from direct sunlight, wind, or rain with a tarp during the attachment.

Preparing the carapace – Epibionts (barnacles, algae, etc.) will be removed from the carapace at the site of transmitter mounting and bonding. In general, where the first and second vertebral scutes meet is the ideal location to place the transmitter as this section of the carapace rises to a maximum point above the sea surface each time the turtle breathes and the base antenna on the transmitter will break the plane of the water’s surface. However, we will attach the tags just behind the highest point on the carapace to reduce drag. Attachment media, will also encompass sections of the first and third vertebral scutes as well as the first and second costal scutes. These areas will be thoroughly scrubbed and rinsed with fresh water, dried, and then lightly sanded with sandpaper. When smooth, the entire area will be lightly wiped with an alcohol pad or or 91% isopropyl alcohol.











 Position of satellite transmitter attachment on turtle’s carapace


















Briefly, transmitters will not exceed 5 % of the turtle’s body weight, and attachment materials will be stream-lined so that neither buoyancy nor drag will affect the turtle’s swimming ability. Based on tag configurations and battery life, we anticipate that tags will remain attached to turtles for approximately one year’s time. 

Mounting the transmitter on the carapace –Transmitters will be programmed and activated in the lab prior to entering the field. During attachment, salt water switches will be covered with electrical or masking tape to prevent fouling during the attachment procedure; tape will be removed prior to turtle release. We will use SPOT5 satellite transmitters because they are small enough to deploy on turtles approximately 5kg or greater and we have had good experiences with tracking times using these tags. This transmitter weighs 185 g (SPOT= Smart POsition and Temperature) and is available from Wildlife Computers, Inc. Tags will be attached to the carapace using a two-part epoxy. The tag and attachment materials should not exceed 5 % of the turtle’s body weight. Therefore, transmitters will be placed only on turtles ≥ 5 kg. Tags will be deployed with the antenna facing the posterior end of the turtle. 

A two-part cool setting epoxy (Superbond) will be used to secure the transmitter on to the carapace. Superbond epoxy is a low/no odor, high strength epoxy which produces minimal thermic reactions (i.e. becomes warmto the touch during activation but not super-heated and is never too hot to hold in your hand) and has a proven track record in two of Hart’s permitted sea turtle tagging projects (NMFS Permit 13307 (DRTO) and NMFS Permit 16146 (USVI)), as well as in her AL, DRTO, and USVI work on nesting sea turtles. The epoxy components (A and B) are mixed in equal amounts in a separate cup for three minutes. Then we quickly spread the mixture on the bottom of the tag and on a cleaned section of the carapace and press the two epoxied areas together. Additional epoxy that gets squeezed out when the tag is secured to the carapace is molded around the outside of the tag, making a more hydrodynamic shape. Attachment media will be tapered to prevent it from catching on rocks or woody debris. Drying time is usually 45 minutes, but varies slightly depending on ambient temperatures and humidity and can vary between 20 - 60 minutes. The entire volume of epoxy is equivalent to about the size of a golf ball and a half. 

Once completely dry, the turtle will then be released at or near the exact point of capture. Ideally turtles will be tagged on the boat and held no longer than 1.5 hours, however there may be weather or logistical events that may lead us to bring turtles back to the research ship or Ft. Jefferson (when in the Dry Tortugas) to avoid injury to people and turtles. In that event turtles will be released when tagging is complete, as near to the site of capture as possible. 

Satellite tag data processing:  We will characterize the habitat features that are utilized by these turtles by relating tracks derived from acoustic and satellite telemetry data to both static (i.e., bathymetry) and dynamic (i.e., temperature, salinity, food resource location) features within the region. We will analyze location data to examine whether locations received were indicative of directed or non-directed (sedentary) movements and behaviors (i.e., by analyzing perceived swim speed, direction of travel, etc.). We will use the Satellite Tracking and Analysis tool (STAT) (Coyne and Godley 2005) available on www.seaturtle.org/tracking to manage satellite telemetry data and maximize the potential of these relatively expensive data. An extremely valuable aspect of STAT is its ability to automatically retrieve, parse, and store telemetry data from the Argos Satellite network. A suite of summary maps, tables, and graphs are updated each day, allowing investigators to easily check each of the tagged animals. STAT also provides an array of mapping, filtering, and export functions to facilitate data analysis, as well as access to bathymetry, sea surface temperature, chlorophyll, sea surface height, and ocean surface currents, thus allowing researchers to see turtle movement in the context of the local environment. Points will be grouped into location classes (LCs) according to decreasing accuracy (i.e. highest to lowest accuracy: LCs 3, 2, 1, 0, A, B, and Z). For purposes of delineating core-use areas and subsequent ATRIS mapping, we will use points in LCs 3 through B that remain after filtering with the following removal process: (1) LC Z locations (for which no error estimate is available), (2) locations that required straight-line swimming speeds >5 km h–1, and (3) locations that exceeded elevations of 0.5 m. These analyses will follow work we conducted collaboratively with nesting females and published in Biological Conservation (Hart et al. 2012) and Aquatic Biology (Hart et al. 2010). We will also continue to combine tracking data with results of benthic sampling and characterization.

To determine core-use areas, we will generate mean daily locations for each turtle from the filtered locations to minimize autocorrelation, following methods of Seney & Landry (2008). The resulting coordinates provide raw data for kernel density estimation (KDE) analysis across all individuals. Kernel density is a non-parametric method used to identify 1 or more areas of disproportionately heavy use (i.e. core areas) within a home-range boundary (Worton 1987, 1989, White & Garrott 1990), with appropriate weighting of outlying observations. We will use the Home-Range Tools for ArcGIS extension (Rodgers et al. 2005) and fixed-kernel least-squares cross-validation smoothing factor (hcv) for each KDE (Worton 1995, Seaman & Powell 1996). Seaman & Powell (1996) suggested this approach as the most accurate home-range assessment technique, and since then it has been used to delineate home and core ranges for several species of sea turtles (Seminoff et al. 2002, Seney & Landry 2008, Hart & Fujisaki 2010, Hart et al. 2010). We will use ArcGIS9.3 (ESRI 2007) to calculate the in-water area (km2) within each kernel density contour (50 and 95%) and to plot the data. We will use a 95% KDE to estimate overall home range of a turtle during its time at the foraging ground and a 50% KDE to represent the core area of activity during its time at the foraging area (Hooge et al. 2001; see also Hart et al. 2012, Hart & Fujisaki 2010, Hart et al. 2010).

We will also test location data for and quantify site fidelity and track straightness using Animal Movement Analysis Extension for ArcView 3.2. We will use Monte Carlo Random Walk simulations to test for site fidelity (100 replicates), testing tracks for spatial randomness against randomly generated walks (Hooge et al. 2001, Mansfield et al. 2009, Hart & Fujisaki 2010, Hart et al. 2010, Hart et al. 2012). Tracks exhibiting site fidelity indicate that the turtles’ movements were more spatially constrained rather than randomly distributed (Hooge et al. 2001). Following these analyses, we will examine spatial locations of turtles within the core-use areas that might indicate turtle use of specific features (i.e. ledges, channels). Corresponding depths for turtle locations will be extracted from ATRIS imagery. We will calculate swim speed for each turtle using a linear distance between points in km/h, which will be the average linear distance moved over time of 2 consecutive filtered locations. We will conduct all statistical tests in SAS 9.1 (SAS Institute 1996) and use an α-level of 0.05 for all analyses.

We will characterize habitat utilized by tagged turtles by relating tracks derived from satellite telemetry data to both static (i.e., bathymetry) and dynamic (i.e., temperature, food resource location) features. We will analyze location data to examine whether inferred movements are indicative of directed or nondirected (sedentary) behaviors (e.g., by analyzing perceived swim speed, direction of travel). 
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A satellite-tagged green turtle being released at water’s surface after tag deployment.




5) Accelerometers (ADL): 

Method of attachment for accelerometers:
Tagging turtles with ADLs will follow the same protocol used for affixing satellite tags. We will remove epibionts from the tag site (highest vertebral section of anterior carapace), and clean it with isopropyl alcohol. We will lightly sand the site and clean it again with isopropyl alcohol and allow it to dry. We will then use epoxy to affix the tags, minimizing the overall epoxy footprint. After a 45 min drying period, we will release turtles at the site of capture.

We will use either a Cefas G6a (Cefas Technology Ltd., Lowestoft, UK) acceleration data logger (ADL) or a new Wildlife Computers ADL (TDR10X) set to record triaxial acceleration at 30 Hz, depth at 1 Hz (once per second), and temperature up to every 30 seconds. Because we need to retrieve ADLs from turtles as data is stored on-board each device, we are seeking permission to affix up to three tags (acoustic/accelerometer/satellite to larger turtles (i.e., subadults and adults >65 cm SCL). The acoustic tag will always be placed on the right rear marginal scutes and secured with stainless steel wire and crimps and a small amount of West Marine epoxy that will be molded around the tag. The satellite tag will be placed just anterior to the ADL for larger turtles, at the high vertebral section of the anterior carapace as described in the satellite tag attachment section. The ADL would be placed just posterior to the satellite tag on the carapace of the turtle, along the mid line of the turtle. Drying time for Superbond epoxy is ~45 minutes. Together, the transmitter(s) and attachment materials will not exceed 5 % of the turtle’s body weight, and attachment materials (i.e., cool-setting epoxy) will be stream-lined so that neither buoyancy nor drag will affect the turtle’s swimming ability. The entire tagging procedure should take ~1.5 hrs. 

No compromised turtles will be tagged with accelerometers. 


Accelerometer data processing
Accelerometers (Cefas Technology, UK and Wildlife Computers, USA) will provide turtle behavior at depths and in each of the 3-dimensions yielding pitch, yaw, and roll data. The ADLs used in this study will record nearly 9 million data points per day (triaxial acceleration sampled at 30Hz, depth and temperature sampled at 1 Hz) and thus present unique challenges in data management and analysis (Whitney et al. 2010a, 2010b). Depth, temperature, and acceleration data from ADLs will be downloaded and analyzed using Igor Pro (Wavemetrics Inc, Portland OR, USA) wave analysis software. Raw tri-axial acceleration data will be filtered to separate the static component (due to the earth’s gravity) from the dynamic component (due to animal movement) of acceleration in order to quantify different behavioral parameters. The static component will be converted from units of gravity (g) into degrees and used to determine the angle of the animal’s body relative to the earth. This will reveal whether the animal is swimming upright, pitching or rolling during swimming (e.g., Whitney et al. 2010a). The dynamic component (due to animal movement) will be analyzed using the Ethographer (Japanese Institute of Biologging, Tokyo, Japan) extension of Igor Pro to run wavelet and k-means cluster analyses (Sakamoto et al. 2009, Whitney et al, 2010a, 2010b). These analyses automatically classify swimming movements into unique behavioral spectra based on their frequency and amplitude, and then calculate the percent time spent on each behavior. These behaviors will be interpreted within the context of animal location data collected from manual acoustic tracking. Overall dynamic body acceleration (ODBA, a proxy for metabolic rate) will be calculated by adding the absolute values of the dynamic waves from all three axes, and these will be used to quantify differences in energy expenditure within the context of the multi-day ethograms (see Wilson et al. 2006, Fossette et al. 2010). ODBA values have been shown to correlate strongly with oxygen consumption rates in a broad range of vertebrate taxa (including sea turtles; Halsey et al. 2011), and therefore represent a valuable new tool for quantifying activity-specific energy expenditure in marine animals (Wilson et al. 2006, Halsey et al. 2009, Gleiss et al. 2010).


6) Skin biopsy: For genetic and feeding ecology sampling, sterile, disposable 6 mm AcuPunch or Sklar biopsy tools will be used to sample skin following standard procedures (Dutton 1996), removing a small biopsy about 6mm in diameter from the trailing edge of one rear flipper. Samples will be stored in ethanol or in a 20% DMSO buffer saturated in salt (Amos and Hoelzel 1991). Please see Analyses for immunology and genetics below blood sampling (#8) for details on use and analyses of skin biopsies.


7) Carapace biopsy: 
For long-term stable isotope sampling, we will take 2 biopsy punches of carapace scutes using sterile, disposable 6 mm AcuPunch or Sklar tools. We take two samples to ensure enough sample for processing.  We will follow procedures in Vander Zanden et al. (2010); her protocol is listed here. Dr. Hart received training in this protocol in Vander Zanden’s lab in the fall of 2011 and she is currently permitted to take carapace biopsies on her Dry Tortugas work and MTP 176.   

We will collect two samples from the third lateral scute: the right side is preferable, but if there are abnormalities or epibionts, the left side can be used (see photos below). The area will be cleaned with alcohol swabs prior to sample collection. One sterile 6-mm biopsy punch (designed for collecting epidermis samples from humans) will be placed at the sampling location on the posterior medial (PM) region of the third right lateral scute (Fig. 9) applying little pressure. The first application of pressure will make an outline in the scute, followed by applying more pressure with a  twist, which allows the punch to remain at that sample site without moving.  We will press the punch in to about ¼ of its depth to get all the layers of the scute. A small cracking sound indicates the biopsy punch has reached the bottom of the scute. At that point, we will rock the punch from right to left to sever the sample completely. We will use clean forceps to remove the sample from the biopsy punch or from the carapace if it remains on the turtle.  The sample will be placed into a 2 ml cryovial. A new biopsy punch will be used to take a second scute sample adjacent to the first, following the previous steps.  We will place the samples in the same cryovial. We will label each vial with the date, tag numbers, sampling location on the turtle (e.g. right PM), and the location code where the turtle was caught (e.g. 12 Jun 2012, RRC779 / RRC780, Right PM scute, Dry Tortugas). We will thoroughly clean forceps between turtles with alcohol swabs and we will place the cryovials in air conditioned room for at least 48 hours with the lid loose, but not completely off, to allow the sample to dry. After 48 hours, we will tighten the lid and store.
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It is preferable to take the sample from the right third lateral scute, but the left side can be used in the case of epibionts or other abnormalities.


 Posterior medial





























Sampling location for posterior sampling.  The head of the turtle would be on the right in this picture.  The posterior medial site is in the corner near the central and fourth lateral scute.  This picture comes from a juvenile green turtle, but the relative location is the same on a loggerhead.


8) Blood sampling: Blood will be sampled for: 1) immunological gene profiling to investigate overall health of turtles; 2) stable carbon and nitrogen isotopic analysis for feeding ecology studies; and 3) genetic analysis to assess connectivity. The samples collected may also be tested for additional health-related factors, including ecotoxicology sampling, depending upon future funding opportunities. Blood samples will be obtained from the dorso-cervical sinus and about 15-20 ml of blood will be taken. Blood sampling will involve standard sampling practices that include measures to prevent cross-contamination of samples (Owens and Rutz, 1980). Bleeding will only be conducted on turtles over 5kg in weight as described in Owens and Ruiz (1980). Blood samples consisting of a maximum of 20 ml total volume will be collected from adult turtles and will not exceed the total recommended volume (10% of total blood volume) based upon total weight as described by Jacobson (1998) who estimated that total blood volume in reptiles was 5-8% of total body weight. Sterile techniques will be used at all times. Areas of blood and biopsy collection will be treated with 91% isopropyl alcohol before the sample is collected. We anticipate that blood samples (~15-20 ml) will be collected from large sub-adults  and adults with a 21 gauge 1-1.5 inch needle and syringe (Owens and Ruiz 1980) in additive-free (for whole blood) and heparin-containing (for the separation of plasma and red blood cell components) Vacutainer tubes (Beckman Inc, Fullerton, CA). Samples from smaller turtles will be obtained using a smaller (~25 gauge ½-inch) needle. To facilitate bleeding of the cervical sinus, turtles will be positioned so that their head is lower than the body. We will also use FTA cards (Whatman, Inc.) to store blood samples for later analysis. Blood samples in tubes will be kept on ice and in a small cooler for up to 4 hours before being transferred to a lysis buffer (genetic samples) or being centrifuged. Blood will be centrifuged (5000 rpm for approximately 3-5 min.), and blood components (sera, clotted cells) separately frozen (-20C, and/or -60C back at the lab.  

We seek to add several investigators to our permit as recipients of samples for analysis of immunological gene profiling and health:
· Lisa Komoroske (USGS/UC Davis) [immune function]
· Mike Hooper (USGS Columbia Environmental Research Center) [immune function\health]
· Alex Chow (Clemson University) [health]
· Anna Toline (NPS, Clemson) [health]



By using previously developed molecular markers and analyzing mitochondrial DNA from each turtle to obtain genotypes, we can assess the likelihood that these turtles are all from the same or several different nesting beaches. This analysis will reveal genetic linkages to other sea turtle populations sampled elsewhere. USGS-Hart has a partnership with Dr. Eugenia Naro-Maciel at the American Museum of Natural History (AMNH) in NY and Brian Shamblin at the University of Georgia. Samples will be analyzed (mitochondrial DNA control region sequences and nuclear microsatellite genotypes) and we will compare data from DRTO RNA turtles to sequences posted on GENBANK. The program ARLEQUIN version 3.01 (Excoffier et al. 2005) will be used to characterize genetic diversity, and to assess genetic structure through exact tests of population differentiation (Raymond and Rousset 1995). Bayesian clustering analyses implemented by STRUCTURE version 2.1 will be used to estimate connectivity revealed by microsatellite markers without assuming prior population definitions (Pritchard et al. 2000). In addition, the Mixed Stock Analysis (Pella and Masuda 2001) method will be used to trace natal origins of these sea turtles. USGS-Hart will work with Naro-Maciel and Shamblin to synthesize results of genetic analysis for reports, presentations, and publications. 


Analysis: Immunology.  Blood samples will be used for immunological analyses and assessment of sea turtle health parameters. After collection, blood samples will be sent to several other investigators (see list above).  RNA extraction will be followed by cDNA synthesis and quantification of targeted genes via quantitative real-time polymerase chain reaction (qRT-PCR) and the comparative cycle threshold (CT) method (Giulietti et al. 2001). Targeted genes include regions of the major histocompatibility complex (particularly class II), aryl hydrocarbon receptor (AHR; up-regulated in response to PAH exposure, cyclooxygenase-2, thyroid hormone beta receptor, tumor susceptibility gene, several interleukins and heat shock protein 70a (Denison and Nagy 2003). We will also quantify expression of the same genes in clinically healthy captive animals to validate baselines (Monterey Bay Aquarium, Long Beach Aquarium, & Florida Gulf World). Health evaluation will follow Ragland et al. 2011 


Analysis: Stable Isotopes. Blood, tissue, and carapace samples will be used for stable isotope analyses. Samples will be dried at the USGS and UF  laboratories at 60°C for 24h and then powdered with a mortar and pestle using liquid nitrogen. Carbon isotopic values of lipids may differ significantly from those of other tissues (DeNiro and Epstein 1978; McConnaughey and McRoy 1979; Vogel 1978), therefore, lipids will be removed from blood and prey specimens using a modified methanol/chloroform extraction technique (Bligh and Dyer 1959). Samples will then be dried at 60C for at least 24 h. 
	
Carbon and nitrogen stable isotope ratios in blood, skin and carapace samples will be used to make a quantitative assessment of feeding ecology based on stable isotopic ratios. The ratios will be based on the breakdown between source material and metabolic factors: 

δtissue= δdiet + Δdt

where Δdt represents the isotopic fractionation or trophic enrichment factor between dietary and consumer tissue (DeNiro and Epstein 1978; DeNiro and Epstein 1981). Samples will be prepared for mass spectroscopy via an automated Dumas procedure (Knowles and Blackburn 1993) and analyzed with a Europa 20-20 isotope ratio mass spectrometer (PDZ-Europa, Cheshire, UK) in continuous flow mode. The resultant CO2 and N2 gases are separated chromatographically and introduced sequentially to the source of the mass spectrometer for isotopic analysis. Analytical precision of the system is 0.1 ppm for δ13C and δ15N. In continuous flow mode, the samples are bracketed by National Institute of Standards and Technology (NIST) primary or secondary isotopic standards that were calibrated against the NIST material. 

Using estimates of green sea turtle fractionation derived from captive feeding experiments (Seminoff et al. 2006), we assume fractionation values of 2‰ for carbon and 1‰ for nitrogen. 

Vander Zanden et al. (2010) have successfully used carapace biopsies from loggerheads to obtain diet information for up to 12 years. With this tool they were able determine individual diet-niches within the population, discovering that some individuals were generalists whereas other were specialists. This consistency for individuals has important ramifications for conservation, as well as for understanding ecological roles and evolutionary consequences. We will provide carapace biopsies to Vander Zanden at UF for all loggerheads and green turtles. 

We would like for Dr. Vander Zanden and Dr. Amanda Demopoulos (USGS) to be listed as legal recipients of isotope samples for our project. 

Analysis: conservation genetics. Blood and skin samples will be used for conservation genetic analysis. Laboratory work and analyses will likely be carried out by Dr. Eugenia Naro-Maciel at the Institute for Comparative Genomics and the Center for Conservation Genetics, American Museum of Natural History and the College of Staten Island, City University of New York and Dr. Brian Shamblin, University of Georgia. A data set of mitochondrial control region sequences and microsatellite genotypes will be obtained to address the concern that patterns and processes revealed by any single locus may not fully reflect organismal characteristics. In population-level analyses, previously employed and comprehensive genetic protocols will be used, as detailed in Naro-Maciel (2006) and Naro-Maciel et al. (2007). For example, exact tests of population differentiation (Raymond and Rousset 1995) and F-statistics (Weir and Cockerham 1984) will be used to assess differentiation among the study areas using the program ARLEQUIN version 3.01 (Excoffier et al. 2005). Rookeries that need to be included as sources in the assignment analyses are being characterized genetically in other laboratories, especially for green sea turtles. Thus, when >60 samples become available, it will be possible to investigate the unknown origins for the species in which rookeries are adequately described, using mixed stock analysis (Pella and Masuda 2001) and possibly other methods (Pritchard et al. 2000; Piry et al. 2004). Bayesian clustering analyses implemented by STRUCTURE version 2.1 will be used to estimate connectivity revealed by microsatellite markers without assuming prior population definitions (Pritchard et al. 2000). This research will build upon previous similar work in the Atlantic by Dr. Eugenia Naro-Maciel and colleagues (Naro-Maciel 2006; Naro-Maciel et al. 2007).

9) Gastric Lavage (based on Forbes 1999). Sample food components for the dietary component of our study will be collected using gastric lavage. This technique has been  used extensively in green sea turtles (techniques following Forbes 1999) and Dr. Hart has been trained and successfully used this methodology in her Everglades, Dry Tortugas, and USVI sea turtle project on both hawksbills and green turtles. Using gastric lavage (Van Nierop & den Hartog 1984, Forbes 1999, McCauley & Bjorndal 1999, Witherington 2002), we will collect, identify, and characterize prey items and sediment that are consumed by turtles. Stomach contents will be identified, sub-sampled and analyzed for food item-specific isotopic signatures. Food items collected using this technique are important because they will serve as complementary independent measurements to substantiate or further constrain interpretations of the isotopic evidence. We will identify each specimen to the species-level in the USGS lab.

For each oral lavage attempt, the turtle will be placed on their carapace so that their head is positioned lower than the dome of the carapace. This placement facilitates optimal drainage of the food contents. Small turtles will be hand-held in the lap of the researcher. A thin stainless steel pry bar, cleaned prior to insertion with ethanol, will be used to separate the maxilla and mandible. Pry bars will be rounded and smooth in shape in order to avoid damaging the mouth cavity. The pry bar will then be pressed downward towards the palate in an attempt to provide an irritating pressure, which will cause the turtle to voluntarily open its mouth. A standard veterinary mouth gag is then inserted at the anterior end of the mouth. Care will be taken not to over-expand the gag so as to avoid damaging the soft dermal tissues of the mouth. We will use a one-tube lavage method. One flexible clear plastic tube (one with a 2.0 mm wall thickness) will be inserted into the esophagus, on one side of the gag. The ends of each tube will be rounded to reduce damage to the esophagus. The tube will serve as the water injection and has a wall thickness of 1.0-1.5 mm and is 3 m in length. Smaller water injection tubes (3.5-4.0 mm) will be used for turtles <30 cm CCL. (We will clean all tubes and lavage equipment between animals and use a separate set of tubes for FP turtles.)

Before insertion, tubes will be thoroughly cleaned with ethanol and water. Next, markings will be made on both tubes at 10 cm intervals; this is done so that researchers can monitor the length of tubing that has been inserted into the esophagus. For example, the distance from the mouth to the junction of the humeral and pectoral scutes typically represents the length of tube necessary to reach the internal location of a food bolus, and will assist researchers in knowing how much tube to insert. After the tip of the retrieval tube has been lubricated with vegetable oil, it is gently inserted into the esophagus. Obstruction of entry to the esophagus by the glottis can be overcome by using the pry bar to gently depress the glottis. At this point in the insertion process, extreme care will be made as the tube is further inserted in order to avoid damaging the delicate dermal tissues of the esophagus. External manipulation of the trachea may facilitate passage of the tube.

After successful insertion of the tube, it passes the esophageal muscle groups. The tube will then be slowly advanced down the esophagus until resistance is felt from either the food bolus or the junction of the esophagus and stomach We will then begin to pump water into the turtle using a hand operated bilge pump.. Care is taken not to deliver water at pressures or volumes greater than what is easily expelled by the turtle. Return flow should begin within seconds of water entering the turtle. If no water is retrieved, the tube will be withdrawn slightly to allow free entry of water into the tube to be unobstructed. If water continues to not exit for more than 15-20 seconds, the gastric lavage will be halted and the tube will be removed, and reinserted. 

Gastric lavage is deemed successful once food particles are seen traveling into the collection bucket. The lavage will not exceed 3 minutes in order to reduce the chance of the turtle inhaling during the process. After food samples are collected, the use of the bilge pump will be ceased and water and food are then allowed to drain until all flow has stopped. To assist with drainage, the anterior end of the turtle will be placed lower than the rest of the body. Complete drainage is important to prevent aspiration from water used during lavage. The injection tube will be removed carefully. The gag should be removed rapidly after removing the tubes; the head should be elevated to allow for drainage of any remaining water towards the esophagus. Turtles will be held in this position until regular breathing resumes. Food samples from gastric lavage will be stored in 10% formalin solution and will be sorted and stored frozen pending identification and chemical and isotopic analysis.
No compromised or sick turtles will be lavaged. 


10) Fecal collection. Scat samples will be collected from the turtle using digital extraction from the cloaca, opportunistically from the water when observed floating, or after turtles have defecated during biological sampling. Those turtles that do not defecate during the sampling period will be temporarily overturned onto the carapace and restrained. While wearing lubricated latex gloves, a finger will be inserted into the cloaca of the turtle to feel for the presence of a fecal mass. If one is detected, it will be removed and placed into either a polyethylene bag or a conical centrifuge tube and placed on ice. A sub-sample will be stored frozen or in 10% formalin until analysis. For dietary analysis, scat samples will be analyzed and used as complementary independent measurements to substantiate or further constrain interpretations of the isotopic evidence. Scats collected from recaptured individuals on different days will be considered separate samples. Prior to examination the scats will be emulsified for 12- 24 h in a mixture of 10 parts ethyl alcohol (95%), 3 parts water, and 1 part general detergent and then sorted manually. Prey items in each scat then are identified using a dissecting microscope. Data is recorded for each scat as presence/absence of individual food categories. 

11) Carapace marking. 
Marking the carapace is a non-invasive activity that allows individual turtles to be identified.  Carapace marking allows individuals to be identified from a boat without being captured. Carapace marking has been used extensively to identify individual turtles (Balazs 1989, Balazs 1999, Pike et al. 2005, Bresette et al. 2010). It is a non-invasive, temporary way of identifying individuals and eliminates the need for recapture, or alternatively, can alert researchers to specific turtles that need to be recaptured (i.e., those that carry ADLs that require recapture for removal and data downloading). 

Prior to marking, the carapace of the turtle will be dried with a standard bath towel. Once dry, we will use commercially-available paint pens from West Marine to mark an area of the carapace that is approximately 6 inches x 6 inches. The paint will be applied in the shape of a number to help individually identify each turtle.  The first turtle will be painted with a 01, the second with a 02, etc.  The resin dries within 10 minutes, therefore turtles will not need to be held more than 10 minutes.  During this time, the turtle will be held by hand to allow the paint to dry and to prevent the turtle from getting paint on its flippers.  During the short paint-applying process, the turtle will be held in the shade to prevent over-heating. As soon as the paint is dry to the touch and is non-tacky, the turtle will be released at the location it was captured.  All activities related to this request will occur on the boat at the site of capture.  No turtles will be captured if there are any risks (bad weather, night-fall, etc) that the full work-up cannot be conducted.   Following similar studies, we expect the paint to remain on the carapace for a maximum of one-month which will provide sufficient time for observation of foraging behaviors, habitat use and movement patterns.

We will also conduct benthic grab-sampling at a distribution of locations representative of areas where turtles are captured. Grab samples would not likely affect corals or seagrass because we will not grab samples where we know seagrass or coral cover exists; we often can see in the very clear water of our study area, especially in shallow water environments. We will reference benthic maps of each area to avoid seagrass and coral. 


Disposition of samples. Biological samples will be transported from DRTO to USGS in the buffers they were stored in at collection time. Samples sent to Dr. Naro-Maciel for genetics analyses will be accessioned in a centralized biological cryogenic repository, the Ambrose Monell Cryo Collection (AMCC AMNH), where they will be identified by a unique bar-code, linked to a computerized, searchable, open-access, online data-base, and kept in liquid nitrogen tanks as appropriate for long-term storage. The purpose of this cutting-edge global repository is to maintain biological collections for the documentation of biodiversity at the molecular level (www.research.amnh.org/amcc). In this way the materials collected will be uniquely accessible as vouchers and for genomic research. 

All other samples will be destroyed in analysis. 

[bookmark: _Toc146696923]3. Additional Information for Removing Animals from the Wild into Captivity and Research or Enhancement on Captive or Rehabilitating Animals
In addition to the above-requested information, when proposing to remove an animal from the wild (for permanent or temporary captivity) and/or to conduct research or enhancement activities on captive animals (including marine mammals in rehabilitation), as applicable:

a. Explain why removal from the wild is necessary and why suitable animals cannot be obtained from captive or rehabilitated stock.

N/A, as we do not intend to remove any sea turtles from the wild.

b. Provide a description of the enclosure or cage to be used for temporary holding and transport, mode of transportation, name of transportation company, special care during transport, and the length of time required for the transfer from the capture site to the initial holding facility, and then to the permanent holding facility. Provide a list of personnel who will be involved in and/or accompanying the animals during transport and whether a veterinarian will be present, and their qualifications.

N/A




[bookmark: _Toc146696924]4. Lethal Take 
a.	If intentional lethal take is involved, provide an explanation of why a non-lethal method is not feasible; and, for depleted, endangered, or threatened species, describe how the research results will directly benefit the species or stock or fulfill a critically important research need. Provide detailed methods of lethal take, number of animals to be taken, and protocols for tissue collection and carcass disposal.

No intentional lethal take is expected or anticipated. 

b.	If unintentional mortality or serious injury[footnoteRef:1]  is possible as a result of the proposed activities, indicate the maximum number of animals from each species that could die or be seriously injured incidental to the research per year. Please note that this refers not only to animals that die during the conduct of research, but also to those that may succumb, at some later time, due to effects of research such as capture myopathy, adverse reaction to drugs, infection at the site of intrusive procedures, or abandonment of dependent young. Describe the potential ways that animals may die incidental to the proposed activities and include protocols for tissue collection and carcass disposal. [1:  Serious injury is defined by regulation as any injury that will likely result in mortality. ] 


No unintentional mortality or serious injury should result from any of our capture or sampling efforts or procedures.  



[bookmark: _Toc147909658][bookmark: _Toc146696925]D.	Research Effects and Mitigation Measures 

The information you provide on the effects of your activities on the subject animals is critical for completing the analyses required under the applicable statutes (MMPA, AWA, ESA, and NEPA). Please provide complete information to facilitate timely processing of your application. Include references where available. References may include both published and unpublished sources of information. If no information is available for the proposed species, inferences may be made from other species.

1. Effects
a.	Clearly indicate the known or anticipated effects (i.e., stress, pain, suffering, injury; effects on behaviors such as resting, foraging, migration, mating, nursing, etc.) of each activity proposed (e.g., effects of capture, blood sample, tag; effects of aerial and vessel survey/close approach, etc.) on the target species in the application, based on published or unpublished data or information on other species.

Considerations of risk assessment are of particular importance for completing this section. For example, describe what it is about an activity that puts an animal at risk and explain how different activities both individually and combined may pose a risk to the animal. Explain the anticipated effects on the individual animals as well on the population or stock as a whole, and what this determination is based on. Include citations for any relevant references and be prepared to provide copies if requested.

b.	Also describe any potential effects of incidental harassment or take of conspecifics or other non-target species (e.g., other marine mammals, fish, or invertebrates; any threatened or endangered animals including fish, birds, reptiles, and mammals) in the study area.

Refer to Appendix III for specific information to include in the description of the effects of your activities. 

2. Measures to minimize effects
For each activity, describe all measures to be taken to minimize adverse effects and to ensure that the activity will be conducted in a humane manner, with minimal disturbance and/or harm. For example:  describe measures that would be taken to minimize the potential for stress, pain, injury, infection, and mortality during capture, restraint, and intrusive procedures. If using sedatives or immobilizing agents, discuss measures that would be taken if an animal had an adverse reaction to the drug. For active acoustic work (e.g., controlled exposure experiments), describe measures that would be taken to minimize the potential for disturbance, injury, and mortality from exposure to the sound. Indicate measures that would be taken to minimize any incidental disturbance of non-target animals and any potential adverse reactions, including the potential for injury or death (e.g., from a stampede).

3. Monitoring effects of activities
Indicate any post-handling or post-disturbance monitoring procedures that would be conducted to evaluate the effects of the proposed activities and/or to ensure animals have recovered.


4. Alternatives
a.		If the proposed activities will or may cause stress, discomfort, pain, suffering, injury, or mortality, you must explain why there are no feasible alternative methods (e.g., less intrusive procedures) for obtaining the data or information being sought. 

For research on marine mammals and where your institution requires the following:  Indicate the status of your Institutional Animal Care and Use Committee (IACUC) review and approval. If the protocols have been approved, submit the signed approval for the activities proposed in this application and include any comments from the IACUC. If the protocols have not been approved, indicate why.

Applicants are strongly encouraged to submit a copy of the protocols that have been submitted to and approved by their IACUC, as additional support for choice of species, numbers of animals, and methodologies. 
	
NOTE:  The PI, CIs, or other individuals listed in this application cannot vote during the IACUC review of the application. 

Animal Welfare Act requirements for IACUC’s apply to all research facilities, which include institutions, organizations, or people that use or intend to use live animals in research, tests, or experiments; and, that receive funds under a grant, award, loan, or contract from a department, agency, or instrumentality of the U.S. for the purpose of carrying out research, tests, or experiments. 

A field study that “involves an invasive procedure, harms, or materially alters the behavior of an animal under study” is subject to IACUC review and approval. 


Effects of the Research and Measures to Minimize Stress, Discomfort, Pain, Suffering, Injury, Mortality, and/or Harassment

Boat activities:  
Sea turtles may or may not respond to the boats used for habitat and turtle surveys. We estimate that some of the sea turtles surveyed will react to the survey craft, based on boat survey observations (K. Hart, personal observation). A sea turtle’s reaction to boat survey might include diving as the boat is approaching the turtle (presumably reacting to the noise of the approaching motor) or diving as the boat passes directly overhead (presumably reacting to the shadow of the boat and not the noise of the motor). Repeated circling of the boat will likely result in additional diving/avoidance behavior by any turtles. While the turtle's normal behavior may be temporarily affected, we do not feel that this reaction in any way harms the turtle and that boat surveys have minimal, short-term behavioral impact on sea turtles. We travel at low or idle speed almost 100% of the time, and we will not engage the motor when near sea turtles. 

Capture Methods:
Dip net – Capture by dipnetting is a simple and non-invasive capture method. We do not expect that individual turtles will experience more than short-term stresses during this type of capture, and no injury or mortality is expected from dipnetting. Capture by dip-netting is an active capture method that K. Hart has experience with in her sea turtle capture work in both Everglades (Hart and Fujisaki 2010) and Dry Tortugas National Parks in south Florida. K. Hart has so far successfully and safely captured >75 sea turtles (many juveniles) using this technique (a 15’long handle and a ~1m x 1m net). We do not expect that individual turtles will experience more than short-term stresses during this type of capture, and no injury or mortality is expected from dip-netting activities. We do not expect any differences or difficulties in dipnetting during the day versus at night (with the aid of high-powered spotlights). 

Rodeo - Capture by rodeo (Limpus and Reed 1985) is an active capture method that K. Hart has experience with in her Dry Tortugas sea turtle sampling project. In that project K. Hart and colleagues have successfully captured over 30 subadult and adult loggerhead and green (Chelonia mydas) turtles using this technique, and some of the same members of Hart’s same crew will be conducting the proposed in-water work.  We do not expect that individual turtles will experience more than short-term stresses during this type of capture, and no injury or mortality is expected from rodeo-capture. We will only conduct rodeo captures during the day. Immediately after capture and surfacing, turtles and divers will safely be brought on board the capture boat (Ehrhart and Ogren 1999). 

Hand capture Diver-assisted captures would involve slow ascent to ensure no rapid change in depth for either the turtle or the researcher. Turtles will be grabbed at the nuchal and at the posterior tip of the carapace. 

Tangle (set) nets – Nets used to catch turtles will be of large enough mesh size to diminish bycatch of other species, and highly visible buoys will be attached to the float line of each net and spaced at intervals of every 10 yards or less. The net will be deployed from our boat and closely monitored throughout the soak time and physically checked a minimum of every 20 minutes. When a turtle is caught in the mesh it would quickly be pulled in the boat and freed of the net. While on board the boat, turtles will be kept shaded.
Tangle nets are a type of passive, stationary fishing gear that incidentally capture turtles. Sea turtles readily enter this net and usually are able to come to the surface to breathe. Thus, they are minimally stressed within the confines of the net. However, turtles may attempt to swim vigorously, attempting to elude capture. Turtles will become entangled in the webbing of the net itself, which results in constriction marks around their head and flippers and may lead to their death due to forced submergence. Forced submergence from entanglement in or impingement on net gear is likely comparable to forced submergence in other kinds of fishing gear, given that both instances involve sea turtles unable to reach the surface in a relatively stressful situation. Sea turtles forcibly submerged in any type of restrictive gear eventually suffer fatal consequences from prolonged anoxia and/or seawater infiltration of the lung (Lutcavage et al. 1997). However, we intend to place our tangle nets in clear, relatively shallow (i.e., < 10’ deep) water habitat, with low current strength. Therefore, we do not anticipate that turtles would be impinged on the net. If in the rare chance that this happened, we will be working in clear, shallow enough water to quickly remove the turtles immediately. In addition, because it takes approximately 15-20 minutes to check the entire net, by the time we reach the end of the net it is time to check the beginning. Therefore we continually check the net. Any animal captured in our net is typically removed within 15 minutes of capture.
Respiratory and metabolic stress due to forced submergence is also correlated with additional factors such as size and activity of the turtle, water temperatures, and biological and behavioral differences between species. For instance, the National Research Council (1990) suggested that physical and biological factors that increase energy consumption, such as high water temperatures and increased metabolic rates characteristic of small turtles, would be expected to exacerbate the harmful effects of forced submergence from trawl capture. All live turtles encountered in tangle nets will be immediately removed by holding the anterior and posterior sections of the carapace and gently setting the turtle into the bottom of the boat. The turtle will be restrained within a section of the boat as it is being tagged and morphometric and tissue samples are being collected. A previous study that compared the effects of capture in trawls and pound nets on the venous blood gases and lactates of Loggerheads revealed that capture in a pound net can have a negative effect on blood gas, acid-base, and lactate status as well as the respiratory physiology of loggerheads (Harms et al. 2003). However, the effects of the confinement and forced submergence on live turtles are expected to dissipate within a day (Stabenau and Vietti 2003).. Although a number of fish and potentially other species (i.e., nurse sharks) may also be captured in tangle nets, most animals will still be allowed swim and breathe, so we expect little (< 5%) or no mortality associated with this gear. In addition, this method of capture will not adversely affect the physical or biological environment. As well, a larger mesh size (i.e., 6” or 8” mesh) will ensure that most fish will pass through the net without entanglement. 
We will take every precaution to minimize all of these potential effects. The net will be deployed by boat and carefully monitored from the boat continuously, at all times. In addition, we will place fixed bullet-shaped styrofoam floats (which will bob whenever a large animal is entangled in the net) on the portions of the net that are out of the water, and these will alert us to the presence of a turtle, so that we can quickly retrieve it. We do not expect any mortality using this type of gear. In addition, turtles will be closely monitored as they are being released. To clarify, we will be setting the net each day of the study, and we will remove the net at the end of each day—no net will be in the water when we are not tending to it. We plan to tend the net 100% of the time. Only one net will ever be set at a time and again, no net will be in the water at night.  

Before deployment of the net, a careful visual inspection of the area will be made to ensure there are no marine mammals present near the net setting site. In the case where marine mammals are sighted near the netting sight, nets either will not be deployed or will be pulled in and netting activity will cease until the area is clear of marine mammals. This method of capture will not adversely affect the physical or biological environment. We do not anticipate capturing or interacting with marine mammals, but we may incidentally capture smaller fish that we can quickly and easily take out of the net and release without considerable harm. 

Forced submergence would be unlikely, and if it occurs it would be for only several minutes or less while the animal is being removed, which is well below the NMFS 30 minute standard net check interval for sea turtle research netting.

Additionally, we will monitor the tangle net 100% of the time, and we will know immediately if an animal is caught in the tangle net. With a 100-250 m tangle net, it is possible to see all parts of the net when it is in clear water, and most of the net when it is in partially turbid water. When the net is deployed, we would stay with it 100% of the time and check the length of the net for entangled animals constantly. With large floats placed on the tangle net several meters apart, we should know as soon as anything becomes entangled in the net because the floats most often wiggle noticeably when anything hits the net.  

Bycatch Species Susceptible to Incidental Capture in Tangle Nets

	Common Name
	Scientific Name
	
	# Expected


Nurse shark 	 		Ginglymostoma cirratum 		~50/5 years
Southern Stingray		Dasyatis Americana			~50/5 years
Smalltooth Sawfish		Pristis pectinata			~5/5 years

We do not expect any greater numbers or increased mortality of any of the above species. 

We cannot estimate the exact potential mortality of bycatch organisms, but we will make every effort to release alive all bycatch organisms. We believe that the fact that we would continuously observe the net would essentially restrict the number of bycatch organisms taken. We also believe that our quick response to any capture would considerably reduce potential mortality.

We will abide by permit regulations that mandate checking the area considered for net deployment for marine mammals, and we will not deploy the net if marine mammals are observed. 

Finally, tangle netting will have no effect on the habitat, aside from the slight impact that the weights on the bottom of the net will have on the bottom substrate. Because the net will not be deployed for long soaks, no one bottom area should be set on more than twice during a sampling trip. Since sampling trips are approximately several months apart and 7-10 days in duration, we do not foresee habitat damage occurring while fishing the net. In addition, we typically set the net along the edge of sea grass beds but not directly over top of sea grass habitat which prevents damage to the vegetation.  We make sure that anchors are sitting in sand. We will also make every effort to keep the prop of our motor boat elevated so as not to scar the bottom or uproot algae and sea grass.

Lastly, nets used to catch turtles will be of large enough mesh size to diminish bycatch of other species, and highly visible buoys will be attached to the float line of each net and spaced at intervals of every 10 yards or less. We plan to use the tangle net capture method as used by Ehrhart and his team in the Indian River Lagoon.  Sea turtles would be captured by large mesh tangle net fished between two anchored buoys. This net would be 100-250 m in length, 4-5 m deep and composed of 20 cm stretch-mesh multi-filament nylon. The net would have large bullet floats attached every 3-4 meters at the surface and weighted lines along the bottom. We may decrease the size of the mesh based on conversations with L. Ehrhart and D. Bagley.  The net would be deployed from our boat and closely monitored throughout the soak time and physically checked a minimum of every 30 minutes. When a turtle is caught in the mesh it would quickly be pulled in the boat and freed of the net. While on board, turtles would be covered with a wet towel and kept shaded. Once a turtle is captured, we will collect all data using approved, permitted methods.  

Strike netting-  This method uses a tangle net similar to that used in entanglement netting. This method has been previously used in at least 6 studies in Florida (Eaton et al. 2008) when turtles are seen at the water’s surface. We expect no to minimal impacts from this capture method. Turtles may become stressed when encircled and may change their behaviors to attempt to escape the net. Because personnel are in the water immediately upon net deployment, turtles are typically entangled for < 30 seconds.  Turtles also don’t have time to become severely entangled, therefore removal from the net is quick and forced submergence is not likely. Because a small amount of net is deployed, both the turtle and the net can be pulled onboard the boat immediately if personnel have difficulty un-tangling the turtle. 

Cast-netting– Capture by cast netting (see photo below) is another simple and non-invasive capture method, and one approved for use in K. Hart’s work in the Dry Tortugas National Park.. We do not expect that individual turtles will experience more than short-term stresses during this type of opportunistic capture, and no injury or mortality is expected from cast netting. We do not expect any differences or difficulties in cast netting during the day versus at night (with the aid of high-powered spotlights). 
[image: castnet]
Photo from www.endofthelinecharters.com/castnet.htm
After capture, the animal would be taken out of the net, quickly examined, and briefly secured, if necessary, in a tub  on deck so that its limbs are held close to its body to prevent injuries to the turtle and personnel, but breathing will be unrestricted. The harassment of turtles during capture can result in raised levels of stressor hormones and can cause some discomfort. Based on past observations of similar research, these effects are expected to dissipate within a day (Stabenau and Vietti 2003). We do not anticipate any mortality or long-term adverse effect to the turtle due to the capture and activities to bring a captured turtle aboard the research vessel. Although animals may attempt to evade researchers as we approach them with nets, stress should be minimal and animals should quickly resume normal behavior once released. These capture techniques are already permitted and used by other researchers and represent a negligible risk of injury or mortality. Individuals will be constantly monitored once captured and all work will stop if an animal appears to be in danger. As cast netting is a direct capture method, there will be no incidental capture of non-target species. We do not expect any mortality using this type of gear. Additionally, these methods will not affect the physical or biological environment.

Alternatives to handling endangered species
There are no alternatives for direct capture of sea turtles to collect biological data, thus we must handle the animals to take blood, affix satellite tags, take diet samples, etc. We expect that being permitted to capture turtles with several methods (i.e., dip net, cast net, hand capture, and tangle nets) will allow us to meet our sample size goals for this important study on sea turtles in the Dry Tortugas. We have experience with tangle netting in previous projects and from training in the field with the University of Central Florida sea turtle group led by L. Ehrhart and D. Bagley, dates: and March 30, 2007, as well as our own sea turtle sampling efforts with tangle nets in the Everglades. We have successfully caught many turtles in tangle nets with no injuries or mortalities. 


Handling/Restraint: 
Turtles will be handled in such a way as to avoid injury to the turtles themselves and to the researchers. During extremely warm weather, the turtle’s carapace and head will be covered with a wet towel to avoid desiccation. During cooler weather, the towel will not be wet to avoid hypothermia. Hard-shelled turtles will be kept in large, plastic containers (approximately 2 feet wide x 3 feet long x 1 foot deep/high) before sampling and prior to release. All turtles will be placed on foam pads for added comfort and to minimize potential for flipper injuries during restraint. If a turtle becomes stressed during the sampling process, we will cover the eyes with a wet or dry towel; this often has a calming effect on the turtle. We do not plan to administer any drugs to the turtles. If we observe an injured or severely compromised turtle, we will contact our licensed veterinarian.  




Sample collection: 
The sampling activities that would be authorized by this permit can result in raised levels of stressor hormones in sea turtles and would be in addition to any stresses or effects already experienced during capture.

Skin biopsy – We do not expect that individual turtles will experience more than short-term stresses during tissue sampling (for genetic and stable isotope analyses). Researchers who examined turtles caught two to three weeks after sample collection noted the sample collection site was almost completely healed (J. Braun-McNeill, pers. comm.). We do not expect that the collection of a tissue sample will cause any additional significant stress or discomfort to the turtle beyond what was experienced during the other research activities. This procedure will be conducted using a new, sterile biopsy punch (which takes out one 6mm plug of skin for each turtle) along with thoroughly disinfecting the sampling area prior to and after the procedure with 91% isopropyl alcohol or betadine. Utilizing these sterile techniques will minimize the possibility of infection at the biopsy site. During the more than 5 years since implementing this manner of collecting DNA samples, the Hart-USGS team has not encountered any infections or mortality resulting from this procedure. Any bleeding will be stopped with Clotisol© drops or by applying pressure at the site of the biopsy while holding a new sterile alcohol wipe in place. Samples will be transported back to the lab or ship in a cooler and stored in a regular freezer until taken to the USGS lab and sent off for analysis. 

Carapace biopsy – We do not expect that individual turtles will experience more than short-term stresses during carapace sampling for isotope analysis. This procedure will be conducted using a new, sterile biopsy punch (which takes out one 6mm plug of the top section of the carapace for each turtle) along with thoroughly disinfecting the sampling area prior to and after the procedure with 91% isopropyl alcohol. Using these sterile techniques will minimize the possibility of infection at the biopsy site. Samples will be transported back to land in a cooler and stored in a regular freezer in the USGS lab until time of analysis. 


Blood sampling – We do not expect that individual turtles will experience more than short-term stresses during blood sampling (for genetic and stable isotope analyses). Taking a ~5ml blood sample from the sinuses in the dorsal side of the neck is now a routine procedure (Owens 1999). According to Owens (1999), with practice, it is possible to obtain a blood sample 95% of the time and the sample collection time should be about 30 seconds in duration. Blood samples will be taken by NMFS approved personnel only (Dr. Hart has been trained by other NMFS researchers in techniques of blood sampling and has used these techniques successfully in several of her sea turtle projects (NMFS #1541, 13307, 16146). Other researchers learning the technique shall be very closely supervised by Dr. Hart until they are proficient with the technique of how to take a blood sample. Next, they will be allowed to take a blood sample a minimum of 3 times under close supervision before they are allowed to proceed independently. If Dr. Hart feels they are not properly trained to take a blood sample, she will continue supervising their blood sampling until she feels that they are trained. If a blood sample is not collected after 4 attempts (two on either side of the neck), the procedure will be stopped to avoid stressing the animal. After carefully restraining the animal, we will pull the head gently forward and downward until it is fully outstretched to facilitate the filling of the bilateral cervical sinus. After rinsing and cleaning the neck region with water and 10% povidone-iodine or other antiseptic (i.e., betadine or 91% isopropyl alcohol) prior to sampling, we will use a syringe and needle or a vacuum tube, needle, and holder system to collect the sample. We will use a 23-gauge 0.5” needle to collect a sample from turtles less than 0.5 kg; a 21-gauge 1” for turtles 0.5-5kg; and a 21-gauge 1.5” needle for turtles larger than 5 kg. We will make a maximum of 2 attempts on each side of the neck. If the turtle begins to move during the procedure, we will immediately remove the needle. We will insert the needle ~ 90 degrees to the plane of the neck and will not move the needle laterally to locate the sinus to avoid causing tissue damage. Once the needle is inserted, we will apply suction and move the needle slowly up and down until the sinus is located. Samples will be transported back to the USGS lab or shipped in a cooler and stored in a refrigerator or freezer depending on protocols. 

Fecal sampling –This procedure might result in some minor discomfort to the turtle with no lasting effects—all 11 of the turtles sampled by the NMFS, Beaufort Laboratory exhibited normal behavior as they were released (J. Braun-McNeill, pers. comm.). 

Gastric (Oral) Lavage – The feeding habits of wild turtles can be determined by a variety of methods, but the preferred technique is gastric lavage or stomach flushing. This comparatively simple and reliable technique has been used to successfully sample the gut contents of various vertebrate animal groups without harm to the animal (Forbes 1999). This technique has been successfully used on Green, Hawksbill, Olive ridley and Loggerhead turtles ranging in size from 25 to 115 curved carapace length (CCL). Forbes (1999) stated that many individual turtles have been lavaged more than three times without any known detrimental effect. Individuals that have been recaptured from the day after the procedure up to three years later appear to be healthy and to feed normally. As well, laparoscopic examination of the intestines following the procedure has not detected any swelling or damage to the intestines. Whereas individual turtles are likely to experience discomfort during this procedure, we do not expect individual turtles to experience more than short-term distress; injuries are not anticipated. 

The ends of tubing will be rounded by melting them with a flame and allowing them to cool—this ensures that the tubing will not damage the walls of the esophagus during insertion. The tubes will be aligned exterior to the turtle to pre-measure the distance to the caudal margin of the pectoral scute of the plastron, roughly corresponding to the level of the stomach, and mark the distance on the tube for that particular turtle with either tape or erasable marker. The tubes will be passed no further than this mark, or no further than they will pass without resistance. Although the lengths of tubing will obstruct the glottis during the lavage process, we will take care not to accidentally introduce the ends of the tubing into the glottis opening. 

Scientific instruments:  
The use of scientific instruments that would be authorized by this permit can result in raised levels of stressor hormones in sea turtles and would be in addition to any stresses or effects already experienced during capture and/or sampling.

Hardshell Epoxy – Attachment of satellite tags with epoxy is a commonly used and permitted technique. Numerous researchers have used the technique with no apparent effect on survival or movement. Care must be given to avoid high temperatures of some fast setting epoxies but this can be controlled by proper selection of epoxy and mixing reagents in the proper proportions. We will use a two-part cool-setting epoxy (Superbond) to secure the transmitter on to the carapace. Superbond epoxy is a low/no odor, high strength epoxy which produces minimal thermic reactions and has a proven track record in Hart’s sea turtle research in the Dry Tortugas, US Virgin Islands, and Alabama. Satellite tags are attached directly to the carapace to keep any potential drag to a minimum. In addition, the total weight of transmitter attachments for any one turtle will not exceed 5% of the body mass of the animal. Each attachment must be made so that there is no risk of entanglement. The transmitter attachment will have no gap between the transmitter and the turtle that could result in entanglement. 

Marking: 
Turtles can experience some discomfort during the tagging procedures and these procedures will produce some level of pain. The discomfort is usually short and highly variable between individuals (Balazs 1999). Most barely seem to notice, while a few others exhibit a marked response. However, we expect the stresses to be minimal and short-term and that the small wound-site resulting from a tag applied to the flipper should heal completely in a short period of time. Similarly, turtles that must be re-tagged should also experience minimal short-term stress and heal completely in a short period of time. Re-tagging is not expected to appreciably affect these turtles. The proposed tagging methods have been regularly employed in sea turtle research with little lasting impact on the individuals tagged and handled (Balazs 1999, J. Braun-McNeill (pers. comm.)).

Inconel tags – Sea turtles will be tagged with external, Inconel tags. Prior to using the Inconel tags, we will wash them with hot, soapy water and disinfect them with commercially available 91% isopropyl alcohol or povidone iodine (Betadine®, 7.5% surgical scrub, Purdue Frederick, Stanford, CT, USA) to minimize the possibility of infection. We will also disinfect the area to be tagged with 91% isopropyl alcohol. Turtles will be tagged just proximal to the large scale on the trailing edge of the rear flipper. Some discomfort has been observed in turtles that are being Inconel tagged, however, during the decades in which we have been tagging nesting turtles with Inconel tags, any discomfort is usually temporary and is normally followed by normal behavior shortly after being tagged. In the 6 years of in-water work conducted by Hart, all turtles appear to swim normally once they have been released. Of the tag recaptures we have observed, none have shown any adverse effects after having been tagged in this manner. 

PIT tags – Sea turtles will also be injected with an internal Passive Integrated Transponder (PIT) tag. We will only use sterilized PIT tags. We will also disinfect the area to be tagged with 91% isopropyl alcohol or alcohol wipes, or betadine. Turtles will be injected with a PIT tag in the triceps superficialis muscle on the right side of the turtle. If any bleeding occurs after the tag has been injected, we will hold an alcohol swab on the injection site and apply pressure until the bleeding has stopped. Turtles can experience some discomfort during the tagging procedures and these procedures will produce some level of pain. The discomfort is usually short and highly variable between individuals (Balazs 1999). Most barely seem to notice, while a few others exhibit a marked response. However, we expect the stresses to be minimal and short-term and that the small wound-site resulting from a tag applied to the front flipper should heal completely in a short period of time.  Similarly, turtles that must be re-tagged should also experience minimal short-term stress and heal completely in a short period of time. Re-tagging is not expected to appreciably affect these turtles. The proposed tagging methods have been regularly employed in sea turtle research with little lasting impact on the individuals tagged and handled (Balazs 1999). Some discomfort has been observed in turtles that are being PIT tagged, however, in the previous 5 years of the DRTO work, we have only observed temporary discomfort  as the turtles exhibit normal behavior shortly after being tagged and swim normally once they have been released. 
 

Carapace marking – We will paint the carapace of the turtles with non-toxic white paint. We expect minimal stress from carapace marking. Turtles are held for no more than 30 minutes and should show no effects from having the paint  applied to their carapace. This marking is temporary and we have not observed  any negative effects to the turtles. 

Acoustics:  Based on past experience with these types of techniques by other turtle researchers, we expect that the turtles will experience some small additional stress from attaching acoustic (sonic) transmitters, but not significant increases in stress or discomfort to the turtle beyond what was experienced during other research activities. We do not expect the transmitters or the tracking to interfere with the turtles normal activities after they are released. 

Sea turtles have low-frequency hearing sensitivity and are potentially affected by sound energy in the band below 1,000 Hz (Lenhardt 2003). Bartol et al. (1999) found the effective bandpass of the Loggerhead sea turtle to be between at least 250 and 1000 Hz. Ridgway et al. (1969) found the maximum sensitivity of the Green sea turtle hearing range to fall within 300-500 Hz with a sharp decline at 750 Hz. Since the acoustic tags that would be authorized for sea turtle tracking research will be in the 25 - 40 kHz range, they are well above this hearing threshold and thus, would not be heard by the turtles. We would not expect the transmitters or the tracking via hydrophones to interfere with turtles’ normal activities after they are released. 
  
Another important consideration is whether the sounds emitted by the acoustic transmitters would attract potential predators, primarily sharks. Unfortunately, hearing data on sharks is limited. Casper et al. (2004) examined the hearing abilities of the nurse shark (Ginglymostoma cirratum) and results show that this species detected low frequency sounds from 100-1000 Hz with best sensitivity from 100-400 Hz. Hueter et al. (2004) explained that few audiograms have been published in elasmobranchs to date. However, available laboratory studies suggest that shark hearing is less sensitive than some other fishes and all sharks tested show mainly low-frequency sensitivity. While we don't have hearing information for all the sharks that could potentially prey on sea turtles, estimates for hearing sensitivity in available studies provided ranges of 25 Hz  to 1,000 Hz. In general, these studies found that shark hearing is not as sensitive as in other tested fishes and that sharks are most sensitive to low frequency sounds (Kritzler and Wood 1961; Casper et al. 2003). Thus it appears that the acoustic transmitters would not attract potential shark predators to the turtles, given the frequency of the acoustic tags is well above the 1,000 Hz threshold.

Acoustic tags have been used successfully with a variety of species, including Manta rays, sharks and fish, without any obvious harm (Parsons et al. 2003, Dewar et al. 2008, Chapman et al. 2009). Acoustic tagging has also been used frequently with juvenile turtles.  Makowski et al. (2006) used acoustic telemetry to define home range and foraging habitat for juvenile green turtles using shallow reef habitats off Palm Beach County, Florida, and Scales et al. (2011) used acoustic telemetry to gather insights into habitat utilization of hawksbill turtles off Belize. All of these studies indicate acoustic telemetry is a safe and effective way to investigate foraging habitat, fine-scale movements, and to define home range. Hart et al. currently have a paper in press in Marine Ecology Progress Series in which hawksbill fine-scale movements were determined for turtles tagged in the Dry Tortugas. 

When manually tracking, we also propose to visually confirm the turtle’s presence in order to define habitat use. Although the carapace of the turtle will be marked to allow easier individual identification, we believe that when water is murky or choppy, visual confirmation and habitat identification will require us to approach the turtle within 50 m. One of our objectives with acoustic tracking is to define habitat use, therefore we want the turtle to continue with its natural behavior. We do not want our behavior to change the turtle’s behavior to avoid collecting inaccurate information. Therefore, when we know we are approaching a turtle (within 100 yards), we will shut off the boat engine and float or manually paddle toward the turtle. In our experience, turtles typically do not respond to the boat when the motor is off. We often approach turtles within < 20m without any obvious reaction as long as the boat motor is off. In addition, visual confirmation will be made through snorkeling which in our experience also evokes no obvious reaction from the turtle. When we snorkel, we will approach the turtle’s location to within ~ 100m, shut off and anchor the boat and then enter the water from the boat site. The carapace marking will allow us to visually identify the turtle once the boat has been anchored.


[bookmark: _GoBack]Incidental Harassment: 

Dip net – As this is a direct capture method, there will be no incidental capture of non-target species. Additionally, this method will not affect the physical or biological environment.

Strike net - As this is a direct capture method, there will be no incidental capture of non-target species. Additionally, this method will not affect the physical or biological environment.

Cast net - As this is a direct capture method, there will be no incidental capture of non-target species. Additionally, this method will not affect the physical or biological environment.

Tangle net - Since tangle nets are a stationary gear that entrap animals while still allowing them to swim and breathe, although they may be restricted, we expect no mortality associated with this type of gear, especially since we intend to constantly tend the nets while they are in the water.   

Rodeo and Hand capture - As this is a direct capture method, there will be no incidental capture of non-target species. Additionally, this method will not affect the physical or biological environment



Satellite, Acoustic and ADL Attachment 
A wet cloth draped over the turtle’s eyes to completely block vision often reduces the turtle’s desire to move around. Turtles will be sheltered from direct sunlight, wind, or rain with a tarp during the attachment.

The tag(s) and attachment materials should not exceed 5 % of the turtle’s body weight. 
Therefore, satellite transmitters (the heaviest of the three tracking tags) will be placed only on turtles that are ≥ 5 kg.  

Ideally turtles will be tagged on the boat and held no longer than 1.5 hours, however there may be weather or logistical events that may lead us to bring turtles back to research boat or to land to acclimate to a controlled environment. In that event turtles will be released as weather permits or within one day after capture if held on board the research vessel.

Locating the acoustic transmitter on the posterior section of the carapace will reduce drag and that area will remain submerged even when the turtle surfaces to breathe. Epibionts (barnacles, algae, etc.) will be carefully removed from the carapace at the site of transmitter attachment using a paint scraper. Acoustic (sonic) transmitters are available in various sizes enabling us to tag both small and large sea turtles. The transmitter and attachment materials will not exceed 5 % of the turtle’s body weight. Therefore, transmitters will be placed only on turtles > 20 cm SCL.  



[bookmark: _Toc146696926][bookmark: _Toc147909659]E.	Resources Needed to Accomplish Objectives 
Attach copies of any relevant formal research proposals, contracts, or letters of agreement that would demonstrate the financial or logistical resources available to the applicant to conduct and complete the proposed activities. Include the name and address of sponsors, cooperating institutions/researchers, or contractors. Explain any coordination that will occur with these or other individuals or organizations to minimize duplication in effort.

We have secured USGS funding (~$65,000/year from the Priority Ecosystems Studies Program) for the next 5 years. K. Hart and N. Whitney (Mote Marine Lab) also secured ~$24,210 from the FL sea turtle license plate fund to specifically fund the use of ADLs on DRTO turtles. We are seeking additional funding to cover costs funding for additional satellite time. 
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F.	Publication of Results 
Indicate where and, if possible, when, the research results would be published or otherwise made available to the public and the scientific community.

Marine Ecology Progress Series 2012/In press
Marine Biology 2013
Endangered Species Research 2013
Frontiers in Ecology 2012
Biological Conservation 2012
Online through STAT, www.seaturtle.org
Annual reports
Progress reports
USGS web site
Florida sea turtle meetings 2013-1018
Sea Turtle Symposium presentations (posters and talks) 2013-2018
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A. 		Previous Permits
If the applicant, PI, or CIs have been issued previous permits for the taking, import, or export of species under NMFS jurisdiction, indicate permit numbers and ensure that all reports required to date have been submitted. Applications for new permits or permit amendments/modifications cannot be processed until all reporting requirements for previous permits have been satisfied.

Permit #1541, issued to Dr. Kristen M. Hart, USGS; all reports required to date have been submitted.
Permit #13307, issued to Dr. Kristen M. Hart, USGS; all reports required to date have been submitted. 
Permit #16146, issued to Dr. Kristen M. Hart, USGS; all reports required to date have been submitted. 

B. 		Other Permits
State Parks or Reserves, National Marine Sanctuaries, National Parks, etc., may also require you to obtain a permit for activities within their jurisdiction. It is your responsibility to obtain these additional permits. These permits may place restrictions or requirements on your activities in addition to any NMFS may impose under the ESA or MMPA.

Indicate what other Federal, State, or local permits (e.g., USFWS, National Marine Sanctuaries, the Army Corps of Engineers, National Park Service, etc.) are necessary and have been sought and/or issued in connection with the requested research or enhancement activities.

SEA TURTLE PERMITS ISSUED TO HART:

· NMFS 16146 (current), Buck Island Reef National Monument (covers in-water sampling of greens, loggerheads, hawksbills and includes captures by hand, rodeo, dip-netting, tangle-netting)
· NMFS 13307 (current), Dry Tortugas sea turtles (covers in-water sampling of loggerheads, greens, and hawksbills and includes captures by rodeo, dip-netting, tangle-netting, hand capture, cast-netting) 
· NMFS 1541 (expired), Everglades juvenile green turtles (covered in-water sampling of green turtles and included captures by dip-netting, pound-net, and tangle-netting)
· USFWS/State of Florida Marine Turtle Permit 176 (3 projects, Everglades juvenile greens, Everglades loggerhead nesters, Dry Tortugas sea turtles)
· Everglades National Park (juvenile green turtle project) EVER-2006-SCI-0003
· Dry Tortugas National Park (sea turtle sampling project) DRTO-2010-SCI-0009, DRTO-2012-SCI-0008
· Everglades National Park (loggerhead nesting project) EVER-2010-SCI-0041, EVER-2012-SCI-0025
· Buck Island Reef National Monument (hawksbill, green, and loggerhead nesting project) BUIS-2012-SCI-0002
· MTP 176
[bookmark: _Toc146696932][bookmark: _Toc147909663]VII. References
This is the bibliography for the entire application. You must include complete citations for any referenced material cited. Citations must include: the names of all authors, article title, book or journal title, volume number, page numbers, year of publication, name and location of publisher. For technical memorandum, thesis, or other similar publications, sufficient information should be provided to allow for document retrieval. 

Referenced materials must be made available to the Permits Division upon request, as needed for evaluation of the application, or preparation of any necessary ESA and/or NEPA analyses. 
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U.S. Geological Survey, Southeast Ecological Science Center
3205 College Avenue, Davie, FL  33314
Email: kristen_hart@usgs.gov
Office: 954-236-1067
Cell: 954-650-0336

Kristen Hart completed her Ph.D. in Ecology at Duke University in 2005. She had previously earned a Master’s of Environmental Management (MEM) at Duke in 1999. Kristen has been a Research Ecologist with the US Geological Survey (USGS) since 1998, working in the Everglades on the population biology of Diamondback terrapins and more recently on the ecology and movements of threatened and endangered sea turtles. As part of this turtle research, Kristen conducts in-water sampling and tagging of sea turtles in both the Everglades and Dry Tortugas National Parks as well as in St, Croix (Buck Island Reef National Monument). In June 2008 she joined the Davie Field Office of the USGS Southeast Ecological Science Center, taking on lead roles in alligator, crocodile, terrapin, sea turtle, Burmese python, amphibian, and small mammal projects. Kristen has utilized several tools in her research, including genetics, matrix modeling with elasticity analysis, field experiments, capture-recapture, and satellite, radio, and acoustic telemetry.  She has substantial experience with both rare and endangered species and their conservation.
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M.E.M. (Master’s of Environmental Management), Duke University, 1999
B.S. in Biology, Boston College Honor’s Program, 1997
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Hart KM, Mooreside P, Crowder LB (2006) Interpreting the spatio-temporal patterns of sea turtle strandings: Going with the flow. Biological Conservation 129(2):283-290.


SEA TURTLE PERMITS ISSUED TO HART:

· NMFS 16146 (current), Buck Island Reef National Monument (covers in-water sampling of greens, loggerheads, hawksbills and includes captures by hand, rodeo, dip-netting, tangle-netting)

· NMFS 13307 (current), Dry Tortugas sea turtles (covers in-water sampling of loggerheads, greens, and hawksbills and includes captures by rodeo, dip-netting, tangle-netting, hand capture, cast-netting) 

· NMFS 1541 (expired), Everglades juvenile green turtles (covered in-water sampling of green turtles and included captures by dip-netting, pound-net, and tangle-netting)

· USFWS/State of Florida Marine Turtle Permit 176 (3 projects, Everglades juvenile greens, Everglades loggerhead nesters, Dry Tortugas sea turtles)

· Everglades National Park (juvenile green turtle project) EVER-2006-SCI-0003

· Dry Tortugas National Park (sea turtle sampling project) DRTO-2010-SCI-0009, DRTO-2012-SCI-0008

· Everglades National Park (loggerhead nesting project) EVER-2010-SCI-0041, EVER-2012-SCI-0025

· Buck Island Reef National Monument (sea turtle sampling project) BUIS-2012-SCI-0002




RESEARCH EXPERIENCE 

	Dates	
	Position
	Principal Research Topics

	2008-present
	Research Ecologist, USGS
	Lead investigator on several sea turtle sampling and tracking projects in various U.S. National Parks, Wildlife Refuges, and territories in the Gulf of Mexico and Caribbean; lead investigator on American alligator and crocodile sampling, tracking, and monitoring projects in south Florida, lead investigator on Burmese python projects in south Florida’s Everglades National Park.
.  

	2005-2008
	Term Research Ecologist, USGS.
	Mangrove fauna sampling (fish and crustaceans) with seines in various locations in and around Tampa Bay, FL; Diamondback terrapin capture-recapture work in Big Sable Creek, Everglades National Park; Green sea turtle sampling in mangrove-lined creeks and open water areas of Everglades National Park; seagrass sampling in western Everglades using Braun-Blanquet quadrat technique; acoustic and satellite tracking of Green sea turtles in the Research Natural Area of the Dry Tortugas National Park, Florida. 


	2000-2005
	Research Assistant, Duke University Marine Lab (advised by L. B. Crowder) and Student Career Experience Program (SCEP) participant, USGS, Biological Resources Division (supervised by C. C. McIvor)	
	Dissertation research involved the integration of genetic data (derived from microsatellite analysis) with ecological data (derived from mark-recapture efforts and experimental crab pot fishing studies) to define population extent, decipher management units, and conserve distinct populations of Diamondback terrapins (Malaclemys terrapin). Research included collection and processing of all ecological and genetic data and familiarization with computer programs used to analyze mark-recapture data (Program MARK) and genetic data (i.e., GenePop, Fstat, etc.). Main field sites were in the remote, mangrove-dominted Big Sable Creek Complex of the Everglades National Park and in more easily-accessible salt marsh habitat in coastal North Carolina. Experimental fishing studies were conducted with local commercial fishermen on their boats for 5 seasons. 


	August 2003

	Research Assistant, R/V Longhorn, Duke University Marine Lab (supervised by J. K. Craig)
	Gulf of Mexico Trawling Research Cruise to define the location and extent of the hypoxic “Dead Zone” off the coast of Louisiana. Duties included trawling, taking fish morphometrics, fish ID, removing fish otoliths, and processing shrimp. 	


	August 2003
	Research Assistant, R/V Caretta, Duke University Marine Lab (supervised by J. K. Craig)	
	Gulf of Mexico Longlining Research Cruise to conduct hook comparison study and examine distribution of sharks along edge of the “Dead Zone”. Duties included baiting hooks, identifying shark species, taking morphometric measurements, and recording 
data. 


	April 2003
	Contracted Researcher
	Main scientist on grant to conduct experimental fishing studies with local crabber Robert Cahoon to mitigate Diamondback terrapin bycatch in gear designed to catch blue crabs (Callinectes sapidus). Duties included designing experiment, conducting fieldwork, entering and analyzing data, and writing interim and final reports. 


	1999
	Research Assistant, Duke University Marine Lab (advised by L. B. Crowder)
	Master’s thesis research involved analysis of a 16-year mark-recapture data set on terrapins from MA. Used Jolly-Seber analysis to estimate survival probability for adults and matrix modeling and elasticity analysis to project population persistence and examine population-level effects of threats to survival. 


	1998-2005
	Sea Turtle Volunteer, National Marine Fisheries Service, Beaufort, NC, (supervised by J. B. Braun-McNeil and (L. Avens)
	Accompany NMFS researchers and local pound-net fishermen to rescue sea turtles from their nets. Duties include fishing nets, handling turtles, affixing flipper tags, inserting PIT tags, and taking blood samples, measurements, and skin biopsies.  


	1995-1997
	Terrapin Turtle Field Biology Intern, Boston College Biology Department, Sandy Neck Beach Field Station, Cape Cod, MA (supervised by E. Strauss and P. Auger)		
	Conducted daily beach monitoring for evidence of nesting, assisted with mark-recapture and trawling efforts in the marsh creeks. Investigated orientation and navigation systems of individuals in the population, focused on turtle reproductive ecology. 



Michael S. Cherkiss, Wildlife Biologist
U.S. Geological Survey, Southeast Ecological Science Center
3205 College Avenue, Davie, FL  33314
Email: Mcherkiss@usgs.gov
Office: 954-577-6405
Cell: 786-258-1409

Michael Cherkiss completed his M.S. in Wildlife Ecology and Conservation at the University of Florida in 1999. He had previously earned a B.S. at the University of Florida in 1996. Michael is a USGS Wildlife Biologist working on projects related to the ecology and movements of sea turtles. As a part of this research has performed in-water captures (by rodeo, dip netting, tangle netting and hand capture) and beach sampling and tagging of sea turtles in Everglades and Dry Tortugas National Parks, as well as Buck Island National Reef Monument in the US Virgin Islands and in Alabama on the Bon Secour National Wildlife Refuge. He has also researched crocodilians and other reptiles throughout South Florida, the Caribbean and Central America for over 15 years. Much of his work has focused on crocodile human interactions, along with the role of crocodiles and alligators as indicators of the health of Everglades environments and, in the long term, contribute to an understanding of how the ecosystem is responding to restoration efforts. Michael has also collaborated with government and nongovernment organizations, assisted in the development of crocodile monitoring plans, and conducted training workshops internationally on crocodilian survey and capture techniques within the Caribbean and Central and South America. 

EDUCATION
M.S. in Wildlife Ecology and Conservation, University of Florida, 1999
B.S. in Wildlife Ecology and Conservation, University of Florida, 1996

SELECT PUBLICATIONS
Cherkiss MS, Romanach SR, Mazzotti FJ. 2011 The American Crocodile in Biscyane Bay, Florida.Estuaries and Coasts. DOI 10.1007/s12237-011-9378-6.
Mazzotti, F.J., M.S. Cherkiss, K.M. Hart, R.W. Snow, M.R. Rochford, M.E. Dorcas, and 	R.N. Reed. 2010. Cold-induced Mortality of Invasive Burmese Pythons in South Florida. Biological Invasions. DOI 10.1007/s10530-010-0707-5.
Mazzotti, F.J., G.R. Best, L.A. Brandt, M.S. Cherkiss, B.M. Jeffery, and K.G. Rice. 2009. Alligators and Crocodiles as Indicators for Restoration of Everglades Ecosystems. Ecological Indicators. 9s, 137-149. 
Brien, M.L., M.S. Cherkiss, and F.J. Mazzotti. 2008. American Crocodile, Crocodylus acutus, Mortalities in Southern Florida. Florida Field Naturalist 36(3):55-82.
	
	Mazzotti, F.J., L.A. Brandt, P. Moler, and M.S. Cherkiss. 2007.  The American Crocodile (Crocodylus acutus) in Florida: Recommendations for Endangered Species Recovery and Ecosystem Restoration. Journal of Herpetology. 41(1):122-132.

Mazzotti, F.J., M.S. Cherkiss, M.W. Parry, and K.G. Rice. 2007. Recent Nesting of the American Crocodile (Crocodylus acutus) in Everglades National Park, Florida, USA. Herpetological Review 38(3): 285-289.

	Brien, M.L., M.S. Cherkiss, V.M. Johnson, F.J. Mazzotti, and R.W. Snow. 2007. Python Molurus Bivittatus (Burmese Python). Clutch size. Herpetological Review. 38 (3).

	Cherkiss, M. S., Mazzotti, F. J. & Rice, K. 2006. Effects of Shoreline Vegetation on Visibility of Crocodiles During Spotlight Surveys. Herpetological Review.  37 (1):37-40.
Snow, R. W., Brien, M. L., Cherkiss, M. S., Wilkins, L. & Mazzotti, F. J. 2007.  Dietary Habits of Burmese Python, Python Molurus bivittatus, from Everglades National Park, Florida. British Herpetological Bulletin. 101, 5-7.
Snow, R. W., Johnson, V. M., Brien, M. L., Cherkiss, M. S. & Mazzotti, F. J. 2006. Python molurus bivittatus Nesting. Herpetological Review. 38(1), 93.


RESEARCH EXPERIENCE 

	Dates	
	Position
	Principal Research Topics

	2011-present
	Wildlife Biologist, USGS
	Wildlife Biologist working sea turtle sampling and tracking projects in various U.S. National Parks, Wildlife Refuges, and territories in the Gulf of Mexico and Caribbean; working on Diamondback terrapin capture-recapture work in Big Sable Creek, Everglades National Park, investigator on American alligator and crocodile sampling, satellite tracking, and monitoring projects in south Florida, and Biologist working on Burmese python projects in south Florida’s Everglades National Park.

	2000-2010
	Wildlife Biologist/Programs Coordinator, Department of Wildlife Ecology, University of Florida 
	Wildlife Biologist working on sea turtle sampling and tracking projects in South Florida’s Everglades and Dry Tortugas National Parks, investigator on American alligator and crocodile sampling and monitoring projects in south Florida, the Caribbean and Central America and investigator on Burmese python projects in south Florida’s Everglades National Park.
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