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conducted pursuant to NMFS ESA Permit No. 19508.  This statement must 
accompany the images and recordings in all subsequent uses or sales.   

4. The Chief, Permits Division may grant written approval for personnel performing 
activities not essential to achieving the research objectives (e.g., a documentary 
film crew) to be present, provided  

a. The Permit Holder submits a request to the Permits Division specifying 
the purpose and nature of the activity, location, approximate dates, and 
number and roles of individuals for which permission is sought. 

b. Non-essential personnel/activities will not influence the conduct of 
permitted activities or result in takes of protected species.   

c. Persons authorized to accompany the Researchers for the purpose of such 
non-essential activities will not be allowed to participate in the permitted 
activities. 

 d. The Permit Holder and Researchers do not require compensation from the 
individuals in return for allowing them to accompany Researchers. 

5. Researchers must comply with the following conditions related to the manner of 
taking: 

 Capture/Survey Methods  

1. Entanglement Netting 

a. Nets must be of large enough mesh size to diminish bycatch of other 
species. 

b. Highly visible buoys must be attached to the float line of each net and 
spaced at intervals of every 10 yards or less.   

c.  Nets must be checked at intervals of less than 30 minutes, and more 
frequently whenever turtles or other organisms are observed in the net.  If 
water temperatures are ≤ 10oC or ≥ 30oC, nets must be checked at less 
than 20-minute intervals.  "Net checking" is defined as a thorough check 
of the net either by snorkeling the net in clear water or by pulling up on 
the top line such that the full depth of the net is viewed along the entire 
length.   

d. The float line of all nets must be observed at all times for movements that 
indicate an animal has encountered the net.  When this occurs the net must 
be immediately checked.  

e. Researchers must plan for unexpected circumstances or demands of the 
research activities and have the ability and resources to meet net checking 
requirements at all times (e.g. if one animal is very entangled and requires 
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extra time and effort to remove from the net, researchers must have 
sufficient staff and resources to continue checking the rest of the net at the 
same time). 

f. Marine Mammals:  Nets must not be put in the water when marine 
mammals are observed within the vicinity of the research; marine 
mammals must be allowed to either leave or pass through the area safely 
before net setting is initiated.   

i. Should any marine mammals enter the research area after the nets have 
been set, the lead line must be raised and dropped in an attempt to 
make marine mammals in the vicinity aware of the net.   

ii. If marine mammals remain within the vicinity of the research area, 
nets must be removed.   

iii. If a marine mammal is entangled, researchers must: 

A. Stop netting activities and immediately free the animal,   

B. Notify the appropriate NMFS Regional Stranding Coordinator as 
soon as possible  
(http://www.nmfs.noaa.gov/pr/health/coordinators.htm) 

C. Report the incident as specified in Condition E.2, 

D. Suspend permitted activities until the Permits Division has granted 
approval to continue research per Condition E.2. 

g. Fibropapillomatosis (FP) Nets:   Nets used at sites where FP is known to 
occur must be thoroughly disinfected prior to use in areas where FP is 
either not known to be present, is considered uncommon, or where there is 
limited or no information on FP prevalence.  Drying nets in sunlight may 
be used as an additional measure to inactivate FP-associated herpes virus. 

General Handling, Resuscitation, and Release 

Researchers must: 

a. Handle turtles according to procedures specified in 50 CFR 223.206(d)(1)(i).  
Use care when handling live animals to minimize any possible injury.  

b. Use appropriate resuscitation techniques on any comatose turtle prior to 
returning it to the water.  

c. When possible, transfer injured, compromised, or comatose animals to 
rehabilitation facilities and allow them an appropriate period of recovery 
before return to the wild.   

d. Have an experienced veterinarian, veterinary technician, or rehabilitation 
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facility (i.e., medical personnel) on call for emergencies.   

1. If an animal becomes highly stressed, injured, or comatose during capture or 
handling or is found to be compromised upon capture, Researchers must forego or 
cease activities that will further significantly stress the animal (erring on the side 
of caution) and contact the on call medical personnel as soon as possible.  
Compromised turtles include animals that are obviously weak, lethargic, 
positively buoyant, emaciated, or that have severe injuries or other abnormalities 
resulting in debilitation.  One of the following options must be implemented (in 
order of preference): 

a. Based on the instructions of the veterinarian, if necessary, immediately 
transfer the animal to the veterinarian or to a rehabilitation facility to receive 
veterinary care.  

b. If medical personnel cannot be reached at sea, the Permit Holder should err on 
the side of caution and bring the animal to shore for medical evaluation and 
rehabilitation as soon as possible.   

c. If the animal cannot be taken to a rehabilitation center due to logistical or 
safety constraints, allow it to recuperate as conditions dictate, and return the 
animal to the sea.   

2. In addition to Condition A.2, the Permit Holder is responsible for following the 
status of any sea turtle transported to rehab as a result of permitted activities and 
reporting the final disposition (death, permanent injury, recovery and return to 
wild, etc.) of the animal to the Chief, Permits Division. 

3. While holding sea turtles, Researchers must 

a. Protect sea turtles from temperature extremes (ideal air temperature range 
is between 70°F and 80°F). 

b. Provide adequate air flow  

c. Keep sea turtles moist when the temperature is ≥ 75°F. 

d. Keep the area surrounding the turtle free of materials that could be 
accidentally ingested.  

4. During release, turtles must be lowered as close to the water’s surface as possible 
to prevent injury. 

5. Researchers must carefully monitor newly released turtles’ apparent ability to 
swim and dive in a normal manner.  If a turtle is not behaving normally within 
one hour of release, the turtle must be recaptured and taken to a rehabilitation 
facility. 
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Handling, Measuring, Weighing, PIT and Flipper Tagging  

1. Refer to “requirements for handling and sampling sea turtles” below for more 
information on the requirements for handling and sampling sea turtles. 

2. Researchers must 

a. Clean and disinfect all equipment (tagging equipment, tape measures, etc.) 
and surfaces that comes in contact with sea turtles between the processing of 
each turtle. 

b.    Maintain a designated set of instruments and other items should be used on 
turtles with fibropapillomatosis.  Items that come into contact with sea turtles 
with FP should not be used on turtles without tumors.  All measures possible 
should be exercised to minimize exposure and cross-contamination between 
affected turtles and those without apparent disease, including use of 
disposable gloves and thorough disinfection of equipment and surfaces.  
Appropriate disinfectants include 10% bleach and other viricidal solutions 
with proven efficacy against herpes viruses.   

c. Examine turtles for existing flipper and PIT tags before attaching or inserting 
new ones.  If existing tags are found, the tag identification numbers must be 
recorded.  Researchers must have PIT tag readers capable of reading 125, 
128, 134.2, and 400 kHz tags. 

d. Clean and disinfect 

i.    flipper tags (e.g., to remove oil residue) before use; 

ii.   tag applicators, including the tag injector handle, between sea turtles; 
and   

iii.  the application site before the tag pierces the animal’s skin. 

e. PIT Tagging 

i. Use new, sterile tag applicators (needles) each time.   

ii. The application site must be cleaned and then scrubbed with two 
replicates of a medical disinfectant solution (e.g., Betadine, 
Chlorhexidine) followed by 70% isopropyl alcohol before the 
applicator pierces the animal’s skin.  If it has been exposed to fluids 
from another animal, the injector handle must be disinfected between 
animals. 

iii. Turtles < 15 cm SCL  

PIT tag implantation in turtles under 15 cm SCL must be performed by 
Dr. Mansfield or a veterinarian and may only be conducted in 
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accordance with an approved veterinary protocol that considers the 
need for anesthesia, surgical implantation, and pain management. 

iv. Turtles < 30 cm SCL   

1. Researchers must have specialized experience to tag turtles < 30 cm 
SCL. 

2. PIT tags must be inserted into the thickest part of the triceps 
superficialis muscle*.  The tag must occupy no more than an estimated 
20% of the muscle’s total volume and length.  To determine eligibility, 
pinch the muscle forward and assess the tag size relative to the muscle 
size.  Alternative sites may be used provided:  1) there is sufficient 
mass to accommodate the tag (< 20%) and 2) there is minimal risk of 
injury to vital structures or other anatomical features. 

3. Local anesthetic (e.g., lidocaine) must be used. 

*The preferable site for Kemp’s ridleys is the left triceps superficialis 
muscle to maximize the chances of tag detection, as the nesting project in 
Rancho Nuevo scans the left front flipper. 

2.  Marking the Carapace 

a.  Researchers must use non-toxic paints or markers that do not generate 
heat or contain xylene or toluene.   

b.  Markings should be easily legible using the least amount of paint or 
media necessary to re-identify the animal.  

b. Sampling 

1. Blood sampling   

a. Blood samples must be directly taken by or supervised by experienced 
personnel. 

b. New disposable needles must be used on each animal.   

c. Collection sites must be thoroughly cleaned prior to sampling using 
Chlorhexidine-alcohol solution or betadine followed by 70% alcohol. 
Two (2) applications of alcohol may be used if disinfectant solutions 
may affect intended analyses. 

d. Samples must not be taken if an animal cannot be adequately 
immobilized for blood sampling or conditions on the boat preclude the 
safety and health of the turtle.   

e. Attempts (needle insertions) to extract blood from the neck must be 
limited to a total of four, two on either side.  Best practices must be 
followed, including retraction of the needle to the level of the subcutis 
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prior to redirection to avoid lacerating vessels and causing other 
unnecessary soft tissue injury. 

f. Blood Volume Limits  

i. Sample volume.  The volume of blood withdrawn must be 
the minimal volume necessary to complete permitted 
activities.  A single sample must not exceed 3 ml per 1 kg 
of animal. 

ii. Sampling period.  Cumulative blood volume taken from a 
single turtle must not exceed the maximum safe limit 
described above within a 45-day period.  If more than 50% 
of the maximum safe limit is taken, in a single event or 
cumulatively from repeat sampling events, from a single 
turtle within a 45-day period that turtle must not be re-
sampled for 3 months from the last blood sampling event. 

iii. Research coordination.  Researchers must, to the maximum 
extent practicable, attempt to determine if any of the turtles 
they blood sample may have been sampled within the past 
3 months or will be sampled within the next 3 months by 
other researchers.  The Permit Holder must make efforts to 
contact other researchers working in the area that could 
capture the same turtles to ensure that none of the above 
limits are exceeded. 

ii.   Turtles weighing 1 kg or less.  A single sample must not 
exceed 6% of total blood volume.  Total blood volume is 
estimated as 7% of total body weight.  If additional samples 
are to be taken in less than two months on the same turtle, 
sample size must not exceed 3 ml/kg of turtle. 

2. Biopsy Sampling  

a.  A new biopsy punch must be used on each turtle.  

b.  Turtles brought on-board the vessel for sampling:  

i. For small samples (e.g., biopsy punches):  Aseptic 
techniques must be used at all times.  Samples must be 
collected from the trailing edge of a flipper if possible and 
practical (preference should be given to a rear flipper if 
practical).  At a minimum, the tissue surface must be 
thoroughly swabbed with a medical disinfectant solution 
(e.g., Betadine, Chlorhexidine) followed by alcohol before 
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sampling.  The procedure area and Researchers’ hands 
must be clean.   

c.  Turtles not boarded for sampling  

a. Turtles must be sampled [using a pole-biopsy or for 
leatherbacks:  via shallow carapacial scrapes] in the 
location most safely and easily accessed by the researcher. 

b. Samples may be collected from anywhere on the limbs 
or neck, avoiding the head.   

ii.  If it can be easily determined (through markings, tag 
number, etc.) that a sea turtle has been recaptured  and has 
been already sampled under this permit, no additional 
biopsy samples may be collected from the animal during 
the same permit year. 

3.  Gastric Lavage 

i.   The washing must not exceed three minutes.   

ii.  Once the samples have been collected, water must be turned off and 
water and food allowed to drain until all flow has stopped.  The 
posterior of the turtles must be elevated slightly to assist in drainage. 

iii. Researchers must thoroughly clean equipment prior to disinfection 
(viruses can remain protected in organic matter, the disinfectant can't 
get to them if they're protected in this matter).   

iv. A separate set of equipment must be used for infected and non-infected 
animals.   

4. Fecal Sampling.  Turtles must be larger than 50 cm SCL for digital extraction of feces. 

Instrument Attachments 

1. A maximum of 2 tags may be placed on an animal at one time. 

2. Acoustic or satellite tags:  

a. Total combined weight of all transmitter attachments and media must 
not exceed 5% of the animal’s body mass.   

b. Each attachment must be made so that there is minimal risk of 
entanglement.  The transmitter attachment must contain a weak link 
(where appropriate) or have no gap between the transmitter and the 
turtle that could result in entanglement.  The lanyard length (if used) 
must be less than half of the turtle’s carapace length.  It must include a 
corrosive, breakaway link that will release the unit after its battery life. 
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c. Transmitters must not be placed at the peak height of the carapace 
whenever possible. 

d. Researchers must make attachments as hydrodynamic as possible.   

e. Adequate ventilation around the head of the turtle must be provided 
during the attachment of transmitters if attachment materials produce 
fumes.  Turtles must not be held in water during application to prevent 
skin or eye contact with harmful chemicals. 

Non-Target Species 

2. Submerged Aquatic Vegetation (SAV; e.g., seagrass) Coral Communities, 
Hard and Live Bottom Habitat 

a. Researchers must take all practicable steps including the use of 
charts, GIS, sonar, fish finders, or other electronic devices to 
determine characteristics and suitability of bottom habitat prior to 
using gear to identify SAV, coral communities, and live/hard 
bottom habitats and avoid setting gear in such areas.   

b.   No gear may be set, anchored on, or pulled across SAV, coral or 
hard/live bottom habitats. 

c.  If research gear is lost, diligent efforts would be made to recover 
the lost gear to avoid further damage to benthic habitat and impacts 
related to “ghost fishing.” 

d. Johnson’s sea grass and critical habitat.  No research activities 
will be conducted over, on, or immediately adjacent to Johnson’s 
sea grass or in Johnson’s sea grass critical habitat.   

  e. Other sea grass species.  Researchers must avoid conducting 
research over, on, or immediately adjacent to any non-listed sea 
grass species.  If these non-listed species cannot be avoided, then 
the following avoidance/minimization measures must be 
implemented: 

i. To reduce the potential for sea grass damage, anchors must be set 
by hand when water visibility is acceptable.  Anchors must be 
placed in unvegetated areas within seagrass meadows or areas 
having relatively sparse vegetation coverage. Anchor removal 
must be conducted in a manner that would avoid the dragging 
of anchors and anchor chains. 

ii. Researchers must take great care to avoid damaging any sea 
grass species and if the potential for anchor or net drag is 
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evident researchers must suspend research activities 
immediately.   

iii. Researchers must be careful not to tread or trample on seagrass 
and coral reef habitat.   

6. Transfer of Sea Turtle Biological Samples 

a. Samples may be sent to the Authorized Recipients listed in Table 2 
provided that 

i. The analysis or curation is related to the research objectives of this 
permit.   

ii. A copy of this permit accompanies the samples during transport 
and remains on site during analysis or curation.   

b. Samples remain in the legal custody of the Permit Holder while in the 
possession of Authorized Recipients. 

c. The transfer of biological samples to anyone other than the Authorized 
Recipients in Table 2 requires written approval from the Chief, Permits 
Division.   

d. Samples cannot be bought or sold. 

C. Qualifications, Responsibilities, and Designation of Personnel 

1. At the discretion of the Permit Holder, the following Researchers may participate 
in the conduct of the permitted activities in accordance with their qualifications 
and the limitations specified herein:  

a. Principal Investigator – Katherine Mansfield  

b. Co-Investigator(s) – See Table 2 for list of names and corresponding 
activities. 

c. Research Assistants – personnel identified by the Permit Holder or 
Principal Investigator and qualified to act pursuant to Conditions C.2, C.3, 
and C.4 of this permit. 

2. Individuals conducting permitted activities must possess qualifications 
commensurate with their roles and responsibilities.  The roles and responsibilities 
of personnel operating under this permit are as follows: 

a. The Permit Holder is ultimately responsible for activities of individuals 
operating under the authority of this permit.  Where the Permit Holder is 
an institution/facility, the Responsible Party is the person at the 
institution/facility who is responsible for the supervision of the Principal 
Investigator. 



Biological Opinion on Permit No. 19508 PCTS: FPR-2017-9184 

20 

b. The Principal Investigator (PI) is the individual primarily responsible for 
the taking, import, export and related activities conducted under the 
permit.  The PI must be on site during activities conducted under this 
permit unless a Co-Investigator named in Condition C.1 is present to act in 
place of the PI. 

c. Co-Investigators (CIs) are individuals who are qualified to conduct 
activities authorized by the permit, for the objectives described in the 
application, without the on-site supervision of the PI.  CIs assume the role 
and responsibility of the PI in the PI’s absence. 

d. Research Assistants (RAs) are individuals who work under the direct and 
on-site supervision of the PI or a CI.  RAs cannot conduct permitted 
activities in the absence of the PI or a CI. 

3.  Personnel involved in permitted activities must be reasonable in number and 
essential to conduct of the permitted activities.  Essential personnel are limited to 

a. individuals who perform a function directly supportive of and necessary to 
the permitted activity (including operation of vessels or aircraft essential 
to conduct of the activity),  

b. individuals included as backup for those personnel essential to the conduct 
of the permitted activity, and  

c. individuals included for training purposes. 

4. Persons who require state or Federal licenses or authorizations (e.g., 
veterinarians) to conduct activities under the permit must be duly 
licensed/authorized and follow all applicable requirements when undertaking such 
activities. 

5. Permitted activities may be conducted aboard vessels or aircraft, or in cooperation 
with individuals or organizations, engaged in commercial activities, provided the 
commercial activities are not conducted simultaneously with the permitted 
activities. 

6. The Permit Holder cannot require or receive direct or indirect compensation from 
a person approved to act as PI, CI, or RA under this permit in return for 
requesting such approval from the Permits Division. 

7. The Permit Holder may add CIs by submitting a request to the Chief, Permits 
Division that includes a description of the individual’s qualifications to conduct 
and oversee the activities authorized under this permit.  If a CI will only be 
responsible for a subset of permitted activities, the request must also specify the 
activities for which they would provide oversight.   
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8. Submit requests to add CIs or change the PI by one of the following: 

a. the online system at https://apps.nmfs.noaa.gov; 

b. an email attachment to the permit analyst for this permit; or 

c. a hard copy mailed or faxed to the Chief, Permits Division, Office of 
Protected Resources, NMFS, 1315 East-West Highway, Room 13705, 
Silver Spring, MD 20910; phone (301)427-8401; fax (301)713-0376. 

D. Possession of Permit  

1. This permit cannot be transferred or assigned to any other person.  

 2. The Permit Holder and persons operating under the authority of this permit must 
possess a copy of this permit when   

a. Engaged in a permitted activity.  

b. A protected species is in transit incidental to a permitted activity.  

c. A protected species taken or imported under the permit is in the possession 
of such persons.  

 3. A duplicate copy of this permit must accompany or be attached to the container, 
package, enclosure, or other means of containment in which a protected species or 
protected species part is placed for purposes of storage, transit, supervision or 
care. 

E.  Reports 

1. The Permit Holder must submit annual, final, and incident reports containing the 
information and in the format specified by the Permits Division.   

a. Reports must be submitted to the Permits Division by one of the 
following: 

i. the online system at https://apps.nmfs.noaa.gov; 

ii. an email attachment to the permit analyst for this permit; or 

iii. a hard copy mailed or faxed to the Chief, Permits Division. 

b. You must contact your permit analyst for a reporting form if you do not 
submit reports through the online system. 

2. Incident reports:  must be submitted within two weeks of serious injury and 
mortality events or exceeding authorized takes, as specified in Conditions A.2 and 
B.1.   

a. The incident report must include a complete description of the events and 
identification of steps that will be taken to reduce the potential for 
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additional serious injury and research-related mortality or exceeding 
authorized take.   

b. In addition to the written report, the Permit Holder must contact the 
Permits Division by phone (301-427-8401) as soon as possible, but no 
later than within two business days of the incident.   

c. The Permits Division may grant authorization to resume permitted 
activities based on review of the incident report and in consideration of the 
Terms and Conditions of this permit. 

3. Annual reports describing activities conducted during the previous permit year 
(from month/day to month/day) must  

a. be submitted by [insert date here and at top of first page] each year for 
which the permit is valid, and   

b. include a tabular accounting of takes and a narrative description of 
activities and effects.   

4. A final report summarizing activities over the life of the permit must be submitted 
by (insert date 180 days post expiration), or, if the research concludes prior to 
permit expiration, within 180 days of completion of the research.   

5. Research results must be published or otherwise made available to the scientific 
community in a reasonable period of time.  Copies of technical reports, 
conference abstracts, papers, or publications resulting from permitted research 
must be submitted the Permits Division. 

F. Notification and Coordination  

1. The Permit Holder must provide written notification of planned field work to the 
applicable NMFS Region at least two weeks prior to initiation of each field 
trip/season.  If there will be multiple field trips/seasons in a permit year, a single 
summary notification may be submitted per year. 

a. Notification must include the 

i. locations of the intended field study and/or survey routes;   

ii. estimated dates of activities; and  

iii. number and roles of participants (for example:  PI, CI, 
veterinarian, boat driver, safety diver, animal restrainer, Research 
Assistant “in training”). 

b. Notification must be sent to the following Assistant Regional 
Administrator for Protected Resources: 
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Section E of this permit and information provided to NOAA personnel 
pursuant to Section G of this permit) includes false information; and 

 e. if NMFS determines that the authorized activities will operate to the 
disadvantage of threatened or endangered species or are otherwise no 
longer consistent with the purposes and policy in Section 2 of the ESA. 

3. Issuance of this permit does not guarantee or imply that NMFS will issue or 
approve subsequent permits or modifications for the same or similar activities 
requested by the Permit Holder, including those of a continuing nature. 

I. Penalties and Permit Sanctions  

1. A person who violates a provision of this permit, ESA, or the regulations at 50 
CFR 222-226 is subject to civil and criminal penalties, permit sanctions, and 
forfeiture as authorized under the ESA, and 15 CFR part 904. 

2. The NMFS Office of Protected Resources shall be the sole arbiter of whether a 
given activity is within the scope and bounds of the authorization granted in this 
permit.   

a. The Permit Holder must contact the Permits Division for verification 
before conducting the activity if they are unsure whether an activity is 
within the scope of the permit.   

b. Failure to verify, where the NMFS Office of Protected Resources 
subsequently determines that an activity was outside the scope of the 
permit, may be used as evidence of a violation of the permit, the ESA, and 
applicable regulations in any enforcement actions.  

Table 2. Approved personnel as co-investigators for Permit No. 19508. 
Name of Co-Investigator Activities 

Dean Bagley All activities, except PIT tagging <15 cm SCL turtles and all 
satellite tagging 

Llewellyn Ehrhart Inshore/coastal capture, measure, weigh, flipper tagging 

William Edward Redfoot Inshore/coastal capture, measure, weigh, flipper tagging, 
lavage, and satellite tagging >30 cm SCL 

Erin Sney All activities, except PIT tagging <15 cm SCL turtles 

Brian Shamblin Sample holding and analysis 

Michael Walsh All activities, except capture (inshore and offshore) and 
satellite tagging 
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3) We describe the environmental baseline in the action area including: past and present impacts 
of Federal, state, or private actions and other human activities in the action area; anticipated 
impacts of proposed Federal projects that have already undergone formal or early section 7  
consultation, impacts of state or private actions that are contemporaneous with the 
consultation in process. 

4) We identify the number, age (or life stage), and gender of ESA-listed individuals that are 
likely to be exposed to the stressors and the populations or subpopulations to which those 
individuals belong. We also consider whether the action “may affect” designated critical 
habitat. This is our exposure analysis. 

5) We evaluate the available evidence to determine how individuals of those ESA-listed species 
are likely to respond given their probable exposure. We also consider how the action may 
affect designated critical habitat. This is our response analyses. 

6) We assess the consequences of these responses of individuals that are likely to be exposed to 
the populations those individuals represent, and the species those populations comprise. This 
is our risk analysis.  

7) The adverse modification analysis considers the impacts of the proposed action on the 
essential habitat features and conservation value of designated critical habitat.  

8) We describe any cumulative effects of the proposed action in the action area.  

Cumulative effects, as defined in our implementing regulations (50 CFR §402.02), are the 
effects of future state or private activities, not involving Federal activities, that are reasonably 
certain to occur within the action area. Future Federal actions that are unrelated to the 
proposed action are not considered because they require separate section 7 consultation. 

9) We integrate and synthesize the above factors by considering the effects of the action to the 
environmental baseline and the cumulative effects to determine whether the action could 
reasonably be expected to: 

a) Reduce appreciably the likelihood of both survival and recovery of the ESA-listed 
species in the wild by reducing its numbers, reproduction, or distribution; or  

b) Reduce the conservation value of designated or proposed critical habitat. These 
assessments are made in full consideration of the status of the species and critical habitat.  

10) We state our conclusions regarding jeopardy and the destruction or adverse modification of 
designated critical habitat. 

If, in completing the last step in the analysis, we determine that the action under consultation is 
likely to jeopardize the continued existence of ESA-listed species or destroy or adversely modify 
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designated critical habitat, we must identify a reasonable and prudent alternative to the action. 
The reasonable and prudent alternative must not be likely to jeopardize the continued existence 
of ESA-listed species nor adversely modify their designated critical habitat and it must meet 
other regulatory requirements. 

To comply with our obligation to use the best scientific and commercial data available, we used 
several sources to identify information relevant to the species, the potential stressors associated 
with the proposed action, and the potential responses of sea turtles to those stressors. We 
conducted electronic searches, using google scholar and the online database web of science, and 
considered all lines of evidence available through published and unpublished sources that 
represent evidence of adverse consequences or the absence of such consequences. We relied on 
information submitted by the Permits Division (applications and annual reports), government 
reports (including previously issued NMFS biological opinions, NMFS Science Center reports, 
and stock assessment reports), NOAA technical memos, peer-reviewed scientific literature, and 
other information. We organized the results of electronic searches using commercial 
bibliographic software. We also consulted with subject matter experts, within the NMFS as well 
as the academic and scientific community. When the information presented contradictory results, 
we described all results, evaluated the merits or limitations of each study, and explained how 
each was similar or dissimilar to the proposed action to come to our own conclusion based on 
our expert opinion. 

4 STATUS OF ENDANGERED SPECIES ACT PROTECTED RESOURCES 
This section identifies the ESA-listed species that potentially occur within the action area that 
may be affected by Permit No. 19508 (Figure 1). It then summarizes the biology and ecology of 
those species and what is known about their life histories in the action areas. The status is 
determined by the level of risk that the ESA-listed species and designated critical habitat face, 
based on parameters considered in documents such as recovery plans, status reviews, and listing 
decisions. This section also breaks down the species and designated critical habitats that may be 
affected by the proposed action, describing whether or not those species and designated critical 
habitats are likely to be adversely affected by the proposed action. The species and designated 
critical habitats deemed likely to be adversely affected by the proposed action are carried 
forward through the remainder of this opinion.  

This section helps to inform the description of the species’ current “reproduction, numbers, or 
distribution” as described in 50 CFR 402.02. More detailed information on the status and trends 
of these ESA-listed resources and their biology and ecology, can be found in the listing 
regulations and critical habitat designations published in the Federal Register, status reviews, 
recovery plans, and on the NMFS web site (www.nmfs.noaa.gov/pr/species/). 

The species potentially occurring within the action area that may be affected by the proposed 
action are listed in Table 6, along with their regulatory status. 
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Table 6. ESA-listed species and designated critical habitat that may be affected 
by the Permit Division’s proposed Permit No. 19508. 

Species ESA Status Critical Habitat Recovery Plan 

Green sea turtle  
(Chelonia mydas): 
North Atlantic DPS 

Threatened 
81 FR 20057 
04/06/2016 

Designated; Not in 
the Action Area 

63 FR 28359 Notice 
North Atlantic 
10/29/1991 

Hawksbill sea turtle 
(Eretmochelys imbricata) 

Endangered 
35 FR 8491 
06/02/1970 

Designated; Not in 
the Action Area 

57 FR 38818 Notice 
U.S. Caribbean, Atlantic, 

and Gulf of Mexico 
08/27/1992 

Kemp’s ridley sea turtle 
(Lepidochelys kempii) 

Endangered 
35 FR 18319 
12/02/1970 

-- 

75 FR 12496 Notice 
U.S. Caribbean, Atlantic, 
and Gulf of Mexico (draft) 

03/16/2010 

Leatherback sea turtle 
(Dermochelys coriacea) 

Endangered 
35 FR 8491 
06/02/1970 

Designated; Not in 
the Action Area 

63 FR 28359 Notice 
U.S. Caribbean, Atlantic, 

and Gulf of Mexico 
10/29/1991 

Loggerhead sea turtle (Caretta 
caretta):  
Northwest Atlantic DPS 

Threatened 
76 FR 58868 
09/22/2011 

79 FR 39856 
07/10/2014 

74 FR 2995 Notice 
Northwest Atlantic 

01/16/2009 

4.1 Species and Critical Habitat Not Likely to be Adversely Affected 

NMFS uses two criteria to identify the ESA-listed or designated critical habitat that are not likely 
to be adversely affected by the proposed action, as well as the effects of activities that are 
interrelated to or interdependent with the Federal agency’s proposed action. The first criterion is 
exposure, or some reasonable expectation of a co-occurrence, between one or more potential 
stressors associated with the proposed activities and ESA-listed species or designated critical 
habitat. If we conclude that an ESA-listed species or designated critical habitat is not likely to be 
exposed to the proposed activities, we must also conclude that the species or designated critical 
habitat is not likely to be adversely affected by those activities.  

The second criterion is the probability of a response given exposure. ESA-listed species or 
designated critical habitats that are exposed to potential stressors but are likely to be unaffected 
by the exposure are also not likely to be adversely affected by the proposed action.  

https://www.federalregister.gov/articles/2016/04/06/2016-07587/endangered-and-threatened-wildlife-and-plants-final-rule-to-list-eleven-distinct-population-segments
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_green_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-8491.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_hawksbill_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_hawksbill_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-18319.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr75-12496.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr75-12496.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_kempsridley_draft2.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_kempsridley_draft2.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-8491.pdf
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_leatherback_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_leatherback_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr76-58868.pdf
https://www.federalregister.gov/documents/2014/07/10/2014-15748/endangered-and-threatened-species-critical-habitat-for-the-northwest-atlantic-ocean-loggerhead-sea
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr74-2995.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_loggerhead_atlantic.pdf
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An action warrants a "may affect, not likely to be adversely affected" finding when its effects are 
wholly beneficial, insignificant or discountable. Beneficial effects have an immediate positive 
effect without any adverse effects to the species or habitat. Beneficial effects are usually 
discussed when the project has a clear link to the ESA-listed species or its specific habitat needs 
and consultation is required because the species may be affected.  

Insignificant effects relate to the size or severity of the impact and include those effects that are 
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated. 
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but 
will not rise to the level of constituting an adverse effect. That means the ESA-listed species may 
be expected to be affected, but not harmed or harassed. 

Discountable effects are those that are extremely unlikely to occur. For an effect to be 
discountable, there must be a plausible adverse effect (i.e., a credible effect that could result from 
the action and that would be an adverse effect if it did impact a listed species), but it is very 
unlikely to occur. 

The action areas co-occur with designated critical habitat of Northwestern Atlantic DPS 
loggerhead sea turtles, specifically nearshore reproductive, breeding, Sargassum, and migratory 
habitat. The primary constituent elements of reproductive habitat include: (1) nearshore waters 
directly off the highest density nesting beaches and their adjacent beaches as identified in 50 
CFR 17.95(c) to 1.6 km offshore; (2) waters sufficiently free of obstructions or artificial lighting 
to allow transit through the surf zone and outward toward open water; and (3) waters with 
minimal manmade structures that could promote predators (i.e., nearshore predator concentration 
caused by submerged and emergent offshore structures), disrupt wave patterns necessary for 
orientation, and/or create excessive longshore currents. The primary constituent elements of 
breeding habitat include: (1) high densities of reproductive male and female loggerheads; (2) 
proximity to primary Florida migratory corridor; and (3) proximity to Florida nesting grounds. 
The primary constituent elements of Sargassum habitat include: (1) convergence zones, surface-
water downwelling areas, the margins of major boundary currents (Gulf Stream), and other 
locations where there are concentrated components of the Sargassum community in water 
temperatures suitable for the optimal growth of Sargassum and inhabitance of loggerheads; 
(2) Sargassum in concentrations that support adequate prey abundance and cover; (3) available 
prey and other material associated with Sargassum habitat including, but not limited to, plants 
and cyanobacteria and animals native to the Sargassum community such as hydroids and 
copepods; and (4) sufficient water depth and proximity to available currents to ensure offshore 
transport (out of the surf zone), and foraging and cover requirements by Sargassum for post-
hatchling loggerheads, i.e., greater than 10 m depth. The primary constituent elements of 
migratory habitat include: (1) constricted continental shelf area relative to nearby continental 
shelf waters that concentrate migratory pathways and (2) passage conditions to allow for 
migration to and from nesting, breeding, and/or foraging areas. We do not expect any stressors 
associated with the proposed actions to alter habitat features of the action area such as those 

https://www.federalregister.gov/select-citation/2014/07/10/50-CFR-17.95
https://www.federalregister.gov/select-citation/2014/07/10/50-CFR-17.95
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identified above, or alter passage conditions. Therefore, we do not expect the proposed actions to 
affect winter or migratory loggerhead critical habitat. 

Although threatened Johnson’s sea grass (Halophila johnsonii) and its designated critical habitat 
(65 FR 17786) can be found in or near the lagoon areas of the study area, the researchers would 
not be authorized to conduct research activities on or around this species or its critical habitat as 
a condition of the permit.  

Gulf sturgeon (Acipenser oxyrinchus desotoi) and its critical habitat are found along the northern 
coast of the Gulf of Mexico. Although researchers plan to depart from ports in these areas while 
conducting Project 3, they expect to travel offshore and away from gulf sturgeon habitat to find 
the age class of turtles they are investigating. Because target sea turtles would be captured by dip 
net, there is no chance a sturgeon could be incidentally captured if the species were to overlap in 
area. 

During this consultation, we determined that no ESA-listed species or designated critical habitat 
will be affected by these research activities other than the targeted sea turtle species. Permit No. 
19508 researchers will be targeting green, hawksbill, Kemp’s ridley, leatherback, and loggerhead 
turtles only. Therefore, issuance of Permit No. 19508 is not likely to destroy or adversely modify 
designated critical habitat. 

4.2 Species and Critical Habitat Likely to be Adversely Affected 

During this consultation, we examined the status of each species that would be affected by the 
proposed action. The status is determined by the level of risk that the ESA-listed species face, 
based on parameters considered in documents such as recovery plans, status reviews, and listing 
decisions. The species status section helps to inform the description of the species’ current 
“reproduction, numbers, or distribution” as described in 50 CFR §402.02. More detailed 
information on the status and trends of these ESA-listed species, and their biology and ecology 
can be found in the listing regulations and designated critical habitat designations published in 
the Federal Register, status reviews, recovery plans, and on these NMFS Web sites: 
[http://www.nmfs.noaa.gov/pr/species/index.htm, others]. 

4.2.1 Green Sea Turtle, North Atlantic Distinct Population Segment 

Green sea turtles were listed under the ESA on July 28, 1978 (43 FR 32800). The species was 
separated into two listing designations: endangered for breeding populations in Florida and the 
Pacific coast of Mexico and threatened in all other areas throughout its range. On April 6, 2016, 
NMFS listed eleven DPSs of green sea turtles as threatened or endangered under the ESA (81 FR 
20057) (Table 7). 



https://www.federalregister.gov/articles/2016/04/06/2016-07587/endangered-and-threatened-wildlife-and-plants-final-rule-to-list-eleven-distinct-population-segments
https://www.gpo.gov/fdsys/pkg/FR-1998-09-02/pdf/98-23533.pdf
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_green_atlantic.pdf
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Population Growth Rate 

For the North Atlantic DPS, the available data indicate an increasing trend in nesting. There are 
no reliable estimates of population growth rate for the DPS as a whole, but estimates have been 
developed at a localized level. Modeling by Chaloupka et al. (2008) using data sets of 25 years 
or more show the Florida nesting stock at the Archie Carr National Wildlife Refuge growing at 
an annual rate of 13.9 percent, and the Tortuguero, Costa Rica, population growing at 4.9 
percent. 

Genetic Diversity 

The North Atlantic DPS has a globally unique haplotype, which was a factor in defining the 
discreteness of the population for the DPS. Evidence from mitochondrial DNA studies indicates 
that there are at least 4 independent nesting subpopulations in Florida, Cuba, Mexico and Costa 
Rica (Seminoff et al. 2015). More recent genetic analysis indicates that designating a new 
western Gulf of Mexico management unit might be appropriate (Shamblin et al. 2016).  

Distribution 

Green turtles from the North Atlantic DPS range from the boundary of South and Central 
America (7.5°N, 77°W) in the south, throughout the Caribbean, the Gulf of Mexico, and the U.S. 
Atlantic coast to New Brunswick, Canada (48°N, 77°W) in the north. The range of the DPS then 
extends due east along latitudes 48°N and 19°N to the western coasts of Europe and Africa. 

4.2.1.4 Status 

Once abundant in tropical and subtropical waters, green sea turtles worldwide exist at a fraction 
of their historical abundance, as a result of over-exploitation. Globally, egg harvest, the harvest 
of females on nesting beaches and directed hunting of turtles in foraging areas remain the three 
greatest threats to their recovery. In addition, bycatch in drift-net, long-line, set-net, pound-net 
and trawl fisheries kill thousands of green sea turtles annually. Increasing coastal development 
(including beach erosion and re-nourishment, construction and artificial lighting) threatens 
nesting success and hatchling survival. On a regional scale, the different DPSs experience these 
threats as well, to varying degrees. Differing levels of abundance combined with different 
intensities of threats and effectiveness of regional regulatory mechanisms make each DPS 
uniquely susceptible to future perturbations. 

Historically, green turtles in the North Atlantic DPS were hunted for food, which was the 
principle cause of the population’s decline. Apparent increases in nester abundance for the North 
Atlantic DPS in recent years are encouraging but must be viewed cautiously, as the datasets 
represent a fraction of a green sea turtle generation, up to 50 years. While the threats of pollution, 
habitat loss through coastal development, beachfront lighting, and fisheries bycatch continue, the 
North Atlantic DPS appears to be somewhat resilient to future perturbations. 



Biological Opinion on Permit No. 19508 PCTS: FPR-2017-9184 

36 

4.2.1.5 Status Within the Action Area 

Four regions support nesting concentrations of particular interest in the North Atlantic DPS: 
Costa Rica (Tortuguero), Mexico (Campeche, Yucatan, and Quintana Roo); U.S. (Florida), and 
Cuba. Seminoff et al. (2015) identified 73 nesting sites within the North Atlantic DPS, although 
some represent numerous individual beaches. Tortuguero, Costa Rica is the most important 
nesting concentration for green turtles in the North Atlantic DPS. In 2010, the estimated number 
of nesters was 30,052-64,396 (Seminoff et al. 2015). In the U.S., green turtles nest primarily 
along the central and southeast coast of Florida where an estimated 8,426 females nest annually. 

4.2.1.6 Critical Habitat 

On September 2, 1998, NMFS designated critical habitat for green sea turtles (63 FR 46694), 
which include coastal waters surrounding Culebra Island, Puerto Rico. Seagrass beds 
surrounding Culebra provide important foraging resources for juvenile, subadult and adult green 
sea turtles. Additionally, coral reefs surrounding the island provide resting shelter and protection 
from predators. This area provides important developmental habitat for the species. Activities 
that may affect the critical habitat include beach renourishment, dredge and fill activities, coastal 
construction, and freshwater discharge. Due to its location, this critical habitat would be 
accessible by individuals of the North Atlantic DPS. 

4.2.1.7 Recovery Goals 

See the 1991 Recovery Plan for the Atlantic green sea turtle for complete down-listing criteria 
for the following recovery goals: 

1) The level of nesting in Florida has increased to an average of 5,000 nests per year for 
at least 6 years. Nesting data must be based on standardized surveys. 

2) At least 25 percent (105 km) of all available nesting beaches (420 km) is in public 
ownership and encompass at least 50 percent of nesting activity. 

3) A reduction in stage class mortality is reflected in higher counts of individuals on 
foraging grounds. 

4) All priority one tasks have been successfully implemented. 

4.2.2 Hawksbill Sea Turtle 

Hawksbill sea turtles received protection on June 2, 1970 (35 FR 8491) under the Endangered 
Species Conservation Act and, since 1973, have been listed as endangered under the ESA (Table 
8). 



http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-8491.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr63-46693.pdf
http://www.nmfs.noaa.gov/pr/pdfs/criticalhabitat/hawksbillturtle.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_hawksbill_atlantic.pdf
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4.2.2.3 Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
is broken down into: abundance, population growth rate, genetic diversity, and distribution as it 
relates to the hawksbill sea turtle. 

Abundance 

Surveys at 88 nesting sites worldwide indicate that 22,004 to 29,035 females nest annually 
(NMFS and USFWS 2013). In general, hawksbills are doing better in the Atlantic and Indian 
Ocean than in the Pacific Ocean, where despite greater overall abundance, a greater proportion of 
the nesting sites are declining.   

Population Growth Rate 

From 1980 to 2003, the number of nests at three primary nesting beaches (Rancho Nuevo, 
Tepehuajes, and Playa Dos) increased 15 percent annually (Heppell et al. 2005); however, due to 
recent declines in nest counts, decreased survival at other life stages, and updated population 
modeling, this rate is not expected to continue (NMFS and USFWS 2015). 

Genetic Diversity 

Populations are distinguished generally by ocean basin and more specifically by nesting location.  
Our understanding of population structure is relatively poor.  Genetic analysis of hawksbill sea 
turtles foraging off the Cape Verde Islands identified three closely-related haplotypes in a large 
majority of individuals sampled that did not match those of any known nesting population in the 
western Atlantic, where the vast majority of nesting has been documented (McClellan et al. 
2010; Monzón-Argüello et al. 2010). Hawksbills in the Caribbean seem to have dispersed into 
separate populations (rookeries) after a bottleneck roughly 100,000 to 300,000 years ago (Leroux 
et al. 2012).  

Distribution 

The hawksbill has a circumglobal distribution throughout tropical and, to a lesser extent, 
subtropical waters of the Atlantic, Indian, and Pacific Oceans. In their oceanic phase, juvenile 
hawksbills can be found in Sargassum mats; post-oceanic hawksbills may occupy a range of 
habitats that include coral reefs or other hard-bottom habitats, sea grass, algal beds, mangrove 
bays and creeks (Musick and Limpus 1997; Bjorndal and Bolten 2010).  

4.2.2.4 Status 

Long-term data on the hawksbill sea turtle indicate that 63 sites have declined over the past 20 to 
100 years (historic trends are unknown for the remaining 25 sites). Recently, 28 sites (68 
percent) have experienced nesting declines, 10 have experienced increases, three have remained 
stable, and 47 have unknown trends. The greatest threats to hawksbill sea turtles are 
overharvesting of turtles and eggs, degradation of nesting habitat, and fisheries interactions. 
Adult hawksbills are harvested for their meat and carapace, which is sold as tortoiseshell. Eggs 
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are taken at high levels, especially in Southeast Asia where collection approaches 100 percent in 
some areas. In addition, lights on or adjacent to nesting beaches are often fatal to emerging 
hatchlings and alters the behavior of nesting adults. The species’ resilience to additional 
perturbation is low. 

4.2.2.5 Status Within the Action Area 

Within the U.S., hawksbills are most common in Puerto Rico and its associated islands and in the 
U.S. Virgin Islands. In the continental U.S., hawksbills are found primarily in Florida and Texas, 
though they have been recorded in all the Gulf States and along the east coast as far north as 
Massachusetts. In Florida, hawksbills are observed on the reefs off Palm Beach, Broward, 
Miami-Dade, and Monroe Counties. Most sightings involve post-hatchlings and juveniles. These 
small turtles are believed to originate from nesting beaches in Mexico. The most significant 
nesting within the U.S. occurs in Puerto Rico and the U.S. Virgin Islands, specifically on Mona 
Island and Buck Island, respectively. 

4.2.2.6 Critical Habitat 

On September 2, 1998, NMFS established critical habitat for hawksbill sea turtles around Mona 
and Monito Islands, Puerto Rico (63 FR 46693). Aspects of these areas that are important for 
hawksbill sea turtle survival and recovery include important natal development habitat, refuge 
from predation, shelter between foraging periods, and food for hawksbill sea turtle prey. The 
critical habitat for hawksbill does not occur in the action area for the proposed permit. 

4.2.2.7 Recovery Goals 

See the 1998 Recovery Plan for U.S. Pacific populations of hawksbill sea turtles for complete 
down-listing criteria for the following recover criteria: 

1) All regional stocks that use U.S. waters have been identified to source beaches based 
on reasonable geographic parameters. 

2) Each stock must average 1,000 females estimated to nest annually (or a biologically 
reasonable estimate based on the goal of maintaining a stable population in perpetuity) 
over six years. 

3) All females estimated to nest annually at "source beaches" are either stable or 
increasing for 25 years. 

4) Existing foraging areas are maintained as healthy environments.  

5) Foraging populations are exhibiting statistically significant increases at several key 
foraging grounds within each stock region. 

6) All Priority 1 tasks have been implemented. 

7) A management plan designed to maintain sustained populations of turtles is in place. 

8) Ensure formal cooperative relationship with regional sea turtle management program. 



http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-18319.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr75-12496.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_kempsridley_draft2.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_kempsridley_draft2.pdf
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habitats from April through November, but move towards more suitable overwintering habitat in 
deeper offshore waters (or more southern waters along the Atlantic coast) as water temperature 
drops. Adult habitat largely consists of sandy and muddy areas in shallow, nearshore waters less 
than 120 ft (37 m) deep, although they can also be found in deeper offshore waters. As adults, 
they forage on swimming crabs, fish, jellyfish, mollusks, and tunicates (NMFS and USFWS 
2011). 

4.2.3.3 Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
is broken down into: abundance, population growth rate, genetic diversity, and distribution as it 
relates to the Kemp’s ridley sea turtle. 

Abundance 

Of the sea turtles species in the world, the Kemp's ridley has declined to the lowest population 
level. Nesting aggregations at a single location (Rancho Nuevo, Mexico) were estimated at 
40,000 females in 1947. By the mid-1980s, the population had declined to an estimated 300 
nesting females. In 2014, there were an estimated 10,987 nests and 519,000 hatchlings released 
from three primary nesting beaches in Mexico (NMFS and USFWS 2015). The number of nests 
in Padre Island, Texas has increased over the past two decades, with one nest observed in 1985, 
four in 1995, 50 in 2005, 197 in 2009, and 119 in 2014 (NMFS and USFWS 2015). 

Population Growth Rate 

From 1980 to 2003, the number of nests at three primary nesting beaches (Rancho Nuevo, 
Tepehuajes, and Playa Dos) increased 15 percent annually (Heppell et al. 2005); however, due to 
recent declines in nest counts, decreased survival at other life stages, and updated population 
modeling, this rate is not expected to continue (NMFS and USFWS 2015). 

Genetic Diversity 

Genetic variability in Kemp’s ridley turtles is considered to be high, as measured by 
heterozygosis at microsatellite loci (NMFS and USFWS 2011). Additional analysis of the 
mitochondrial DNA taken from samples of Kemp’s ridley turtles at Padre Island, Texas, showed 
six distinct haplotypes, with one found at both Padre Island and Rancho Nuevo (Dutton et al. 
2006). 

Distribution 

The Kemp's ridley occurs from the Gulf of Mexico and along the Atlantic coast of the U.S. 
(TEWG 2000). Kemp’s ridley sea turtles have occasionally been found in the Mediterranean Sea, 
which may be due to migration expansion or increased hatchling production (Tomas and Raga 
2008). The vast majority of individuals stem from breeding beaches at Rancho Nuevo on the 
Gulf of Mexico coast of Mexico. During spring and summer, juvenile Kemp’s ridleys occur in 
the shallow coastal waters of the northern Gulf of Mexico from south Texas to north Florida. In 
the fall, most Kemp’s ridleys migrate to deeper or more southern, warmer waters and remain 
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there through the winter (Schmid 1998). As adults, many turtles remain in the Gulf of Mexico, 
with only occasional occurrence in the Atlantic Ocean (NMFS and USFWS 2011). 

4.2.3.4 Status 

The Kemp’s ridley was listed as endangered in response to a severe population decline, primarily 
the result of egg collection. In 1973, legal ordinances prohibited the harvest of sea turtles from 
May to August, and in 1990, the harvest of all sea turtles was prohibited by presidential decree. 
In 2002, Rancho Nuevo was declared a Sanctuary. A successful head-start program has resulted 
in the reestablishment of nesting at Texan beaches. While fisheries bycatch remains a threat, the 
use of turtle excluder devices mitigates take. Fishery interactions and strandings, possibly due to 
forced submergence, appear to be the main threats to the species. It is clear that the species is 
steadily increasing; however, the species’ limited range and low global abundance make it 
vulnerable to new sources of mortality as well as demographic and environmental randomness, 
all of which are often difficult to predict with any certainty. Therefore, its resilience to future 
perturbation is low.    

4.2.3.5 Status Within the Action Area 

During the mid-20th century, the Kemp's ridley was abundant in the Gulf of Mexico. Historic 
information indicates that tens of thousands of Kemp’s ridleys nested near Rancho Nuevo, 
Mexico, during the late 1940s (Hildebrand 1963). From 1978 through the 1980s, arribadas were 
200 turtles or less, and by 1985, the total number of nests at Rancho Nuevo had dropped to 
approximately 740 for the entire nesting season, which was a projection of roughly 234 turtles 
(USFWS and NMFS 1992; TEWG 2000). Beginning in the 1990s, an increasing number of 
beaches in Mexico were being monitored for nesting, and the total number of nests on all 
beaches in Tamaulipas and Veracruz in 2002 was over 6,000; the rate of increase from 1985 
ranged from 14-16 percent (TEWG 2000; USFWS 2002; Heppell et al. 2005). In 2006, 
approximately 7,866 nests were laid at Rancho Nuevo with the total number of nests for all the 
beaches in Mexico estimated at about 12,000 nests, which amounted to about 4,000 nesting 
females based on three nests per female per season (Rostal et al. 1997; USFWS 2006; Rostal 
2007). Considering remigration rates, the population included approximately 7,000 to 8,000 
adult female turtles at that time (Márquez et al. 1989; TEWG 2000; Rostal 2007). The 2007 
nesting season included an arribada of over 4,000 turtles over a three-day period at Rancho 
Nuevo (NMFS and USFWS 2007b). The increased recruitment of new adults is illustrated in the 
proportion of first time nesters, which has increased from 6 percent in 1981 to 41 percent in 
1994. NMFS (2015) identified noticeable drops in the number of nests in Texas and Mexico in 
2010, 2013, and 2014. 



http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-8491.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr44-17710.pdf
https://www.gpo.gov/fdsys/pkg/FR-1998-05-22/pdf/98-13763.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_leatherback_atlantic.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_leatherback_atlantic.pdf
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Abundance 

Leatherbacks are globally distributed, with nesting beaches in the Pacific, Atlantic, and Indian 
oceans. Detailed population structure is unknown, but is likely dependent upon nesting beach 
location. Based on estimates calculated from nest count data, there are between 34,000 and 
94,000 adult leatherbacks in the North Atlantic (TEWG 2007). In contrast, leatherback 
populations in the Pacific are much lower. Overall, Pacific populations have declined from an 
estimated 81,000 individuals to less than 3,000 total adults and subadults (Spotila et al. 2000). 
Population abundance in the Indian Ocean is difficult to assess due to lack of data and 
inconsistent reporting. Available data from southern Mozambique show that approximately 10 
females nest per year from 1994-2004, and about 296 nests per year counted in South Africa 
(NMFS 2013c). 

Population Growth Rate 

Population growth rates for leatherback sea turtles vary by ocean basin. Counts of leatherbacks at 
nesting beaches in the western Pacific indicate that the subpopulation has been declining at a rate 
of almost 6 percent per year since 1984 (Tapilatu et al. 2013). Leatherback subpopulations in the 
Atlantic Ocean however are showing signs of improvement. Nesting females in South Africa are 
increasing at an annual rate of 4 to 5.6 percent, and from 9 to 13 percent in Florida and the U.S. 
Virgin Islands (TEWG 2007), believed to be a result of conservation efforts. 

Genetic Diversity  

Analyses of mitochondrial DNA from leatherback sea turtles indicates a low level of genetic 
diversity, pointing to possible difficulties in the future if current population declines continue 
(Dutton et al. 1999). Further analysis of samples taken from individuals from rookeries in the 
Atlantic and Indian oceans suggest that each of the rookeries represent demographically 
independent populations (NMFS 2013c). 

Distribution 

Leatherback sea turtles are distributed in oceans throughout the world. Leatherbacks occur 
throughout marine waters, from nearshore habitats to oceanic environments (Shoop and Kenney 
1992). Movements are largely dependent upon reproductive and feeding cycles and the 
oceanographic features that concentrate prey, such as frontal systems, eddy features, current 
boundaries, and coastal retention areas (Benson et al. 2011).  

4.2.4.4 Status  

The leatherback sea turtle is an endangered species whose once large nesting populations have 
experienced steep declines in recent decades. The primary threats to leatherback sea turtles 
include: fisheries bycatch, harvest of nesting females, and egg harvesting. As a result of these 
threats, once large rookeries are now functionally extinct, and there have been range-wide 
reductions in population abundance. Other threats include loss of nesting habitat due to 
development, tourism, and sand extraction. Lights on or adjacent to nesting beaches alter nesting 
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adult behavior and are often fatal to emerging hatchlings as they are drawn to light sources and 
away from the sea. Plastic ingestion is common in leatherbacks and can block gastrointestinal 
tracts leading to death. Climate change may alter sex ratios (as temperature determines hatchling 
sex), range (through expansion of foraging habitat), and habitat (through the loss of nesting 
beaches, as a result of sea-level rise. The species’ resilience to additional perturbation is low. 

4.2.4.5 Status Within the Action Area 

North Atlantic leatherbacks likely number 34,000-94,000 individuals, with females numbering 
18,800 and the eastern Atlantic segment numbering 4,700 (TEWG 2007). Trends and numbers 
include only nesting females and are not a complete demographic or geographic cross-section. In 
1996, the entire western Atlantic population was characterized as stable at best (Spotila et al. 
1996), with roughly 18,800 nesting females. A subsequent analysis indicated that by 2000, the 
western Atlantic nesting population had decreased to about 15,000 nesting females (NMFS 
2005). Spotila et al. (1996) estimated that the entire Atlantic basin, including all nesting beaches 
in the Americas, the Caribbean, and West Africa, totaled approximately 27,600 nesting females, 
with an estimated range of 20,082-35,133. This is consistent with other estimates of 34,000-
95,000 total adults (20,000-56,000 adult females; 10,000-21,000 nesting females) (TEWG 2007).  

In the Caribbean, Atlantic and Gulf of Mexico, leatherback populations are generally increasing. 
In the United States, the Atlantic coast of Florida is one of the main nesting areas in the 
continental United States. Data from this area reveals a general upward trend of, though with 
some fluctuation. Florida index nesting beach data from 1989-2014, indicate that number of 
nests at core index nesting beach ranged from 27 to 641 in 2014. In the U.S. Caribbean, nesting 
in Puerto Rico, St. Croix, and the U.S. Virgin Islands continues to increase as well, with some 
shift in the nesting between these two islands.  

4.2.4.6 Critical Habitat 

On March 23, 1979, leatherback critical habitat was identified adjacent to Sandy Point, St. Croix, 
Virgin Islands from the 183 m isobath to mean high tide level between 17° 42’12” N and 
65°50’00” W (44 FR 17710). This habitat is essential for nesting, which has been increasingly 
threatened since 1979, when tourism increased significantly, bringing nesting habitat and people 
into close and frequent proximity; however, studies do not support significant critical habitat 
deterioration.  

On January 20, 2012, NMFS issued a final rule to designate additional critical habitat for the 
leatherback sea turtle (50 CFR 226). This designation includes approximately 43,798 km2 
stretching along the California coast from Point Arena to Point Arguello east of the 3000 m 
depth contour; and 64,760 km2 stretching from Cape Flattery, Washington to Cape Blanco, 
Oregon east of the 2,000 m depth contour. The designated areas comprise approximately 108558 
km2 of marine habitat and include waters from the ocean surface down to a maximum depth of 
80 m. They were designated specifically because of the occurrence of prey species, primarily 
scyphomedusae of the order Semaeostomeae (i.e., jellyfish), of sufficient condition, distribution, 



http://www.nmfs.noaa.gov/pr/pdfs/fr/fr76-58868.pdf
https://www.federalregister.gov/documents/2014/07/10/2014-15748/endangered-and-threatened-species-critical-habitat-for-the-northwest-atlantic-ocean-loggerhead-sea
http://www.nmfs.noaa.gov/pr/pdfs/criticalhabitat/loggerhead_criticalhabitat_biological.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr74-2995.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/turtle_loggerhead_atlantic.pdf
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Population Growth Rate 

The population growth rate for each of the four of the recovery units for the Northwest Atlantic 
DPS (Peninsular Florida, Northern, Northern Gulf of Mexico, and Greater Caribbean) all exhibit 
negative growth rates (Conant et al. 2009)  Nest counts taken at index beaches in Peninsular 
Florida show a significant decline in loggerhead nesting from 1989-2006, most likely attributed 
to mortality of oceanic-stage loggerheads caused by fisheries bycatch (Witherington et al. 2009). 
Loggerhead nesting on the Archie Carr National Wildlife Refuge (representing individuals of the 
Peninsular Florida subpopulation) has fluctuated over the past few decades. There was an 
average of 9,300 nests throughout the 1980s, with the number of nests increasing into the 1990s 
until it reached an all-time high in 1998, with 17,629 nests. From that point, the number of 
loggerhead nests at the Refuge have declined steeply to a low of 6,405 in 2007, increasing again 
to 15,539, still a lower number of nests than in 1998 (Bagley et al. 2013).  

For the Northern recovery unit, nest counts at loggerhead nesting beaches in North Carolina, 
South Carolina and Georgia declined at 1.9 percent annually from 1983 to 2005 (NMFS and 
USFWS 2007c). The nesting subpopulation in the Florida panhandle has exhibited a significant 
declining trend from 1995-2005 (NMFS and USFWS 2007c; Conant et al. 2009). Recent model 
estimates predict an overall population decline of 17 percent for the St. Joseph Peninsula, Florida 
subpopulation of the Northern Gulf of Mexico recovery unit (Lamont et al. 2014). 

Genetic Diversity 

There are nine loggerhead DPSs, which are geographically separated and genetically isolated, as 
indicated by genetic, tagging, and telemetry data. Our understanding of the genetic diversity and 
population structure of the different loggerhead DPSs is being refined as more studies examine 
samples from a broader range of specimens using longer mitochondrial DNA sequences. 

Based on genetic analysis of nesting subpopulations, the Northwest Atlantic Ocean DPS is 
further divided into five recovery units:  Northern, Peninsular Florida, Dry Tortugas, Northern 
Gulf of Mexico, and Greater Caribbean (Conant et al. 2009). A more recent analysis using 
expanded mitochondrial DNA sequences revealed that rookeries from the Gulf and Atlantic 
coasts of Florida are genetically distinct, and that rookeries from Mexico’s Caribbean coast 
express high haplotype diversity (Shamblin et al. 2014). Furthermore, the results suggest that the 
Northwest Atlantic Ocean DPS should be considered as ten management units: (1) South 
Carolina and Georgia, (2) central eastern Florida, (3) southeastern Florida, (4) Cay Sal, Bahamas, 
(5) Dry Tortugas, Florida, (6) southwestern Cuba, (7) Quintana Roo, Mexico, (8) southwestern 
Florida, (9) central western Florida, and (10) northwestern Florida (Shamblin et al. 2012).  

Distribution 

Loggerheads are circumglobal, occurring throughout the temperate and tropical regions of the 
Atlantic, Pacific, and Indian oceans, returning to their natal region for mating and nesting. Adults 
and sub-adults occupy nearshore habitat. While in their oceanic phase, loggerheads undergo long 
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migrations using ocean currents. Individuals from multiple nesting colonies can be found on a 
single feeding ground. 

Loggerhead hatchlings from the western Atlantic disperse widely, most likely using the Gulf 
Stream to drift throughout the Atlantic Ocean. Mitochondrial DNA evidence demonstrates that 
juvenile loggerheads from southern Florida nesting beaches comprise the vast majority (71 to 88 
percent) of individuals found in foraging grounds throughout the western and eastern Atlantic: 
Nicaragua, Panama, Azores and Madiera, Canary Islands and Adalusia, Gulf of Mexico and 
Brazil (Masuda 2010). 

4.2.5.4 Status 

Due to declines in nest counts at index beaches in the United States and Mexico, and continued 
mortality of juveniles and adults from fishery bycatch, the Northwest Atlantic Ocean DPS is at 
risk and likely to decline in the foreseeable future (Conant et al. 2009).   

4.2.5.5 Status Within the Action Area 

The greatest concentration of loggerheads occurs in the Atlantic Ocean and the adjacent 
Caribbean Sea, primarily on the Atlantic coast of Florida, with other major nesting areas located 
on the Yucatán Peninsula of Mexico, Columbia, Cuba, and South Africa (Márquez 1990; LGL 
Ltd. 2007). Among the five subpopulations (also termed recovery units) in the Northwest 
Atlantic Ocean DPS, loggerhead females lay 53,000-92,000 nests per year in the southeastern US 
and the Gulf of Mexico, and the total number of nesting females are 32,000-56,000 (TEWG 
1998; NMFS 2001). 

Loggerheads associated with the South Florida recovery unit occur in higher frequencies in the 
Gulf of Mexico (where they represent about 10 percent of the loggerhead captures). The 
peninsular Florida recovery unit is the largest loggerhead nesting assemblage in the Northwest 
Atlantic Ocean DPS. A near-complete state-wide nest census (all beaches including index 
nesting beaches) undertaken from 1989 to 2007 showed a mean of 64,513 loggerhead nests per 
year, representing approximately 15,735 nesting females annually (NMFS and USFWS 2008). 
The statewide estimated total for 2010 was 73,702 (FFWCC 2016). The 2010 index nesting 
number is the largest since 2000. With the addition of data through 2010, the nesting trend for 
the Northwest Atlantic Ocean DPS is slightly negative and not statistically different from zero 
(no trend) (NMFS and USFWS 2010).  

An analysis of Florida index nesting beach data shows a 26 percent nesting decline between 
1989 and 2008, and a mean annual rate of decline of 1.6 percent despite a large increase in 
nesting for 2008, to 38,643 nests (NMFS and USFWS 2008; Witherington et al. 2009; 
www.myfwc.com 2016). In 2009, nesting levels, while still higher than the lows of 2004, 2006, 
and 2007, dropped below 2008 levels to approximately 32,717 nests, but in 2010, a large 
increase was seen, with 47,880 nests on the index nesting beaches (FFWCC 2016). Although not 
directly comparable to these index nesting numbers, nesting counts from 2011-2015 have shown 
a generally stable trend (www.seaturtle.org 2016).  
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estimated that nearly 189,000 female Kemp’s ridley sea turtles over the age of two years were 
alive in 2012. Extrapolating based on sex bias, the authors estimated that nearly a quarter million 
age-two or older Kemp’s ridleys alive now with counts show that the population trend is 
increasing towards recovery. North Atlantic leatherbacks likely number 34,000 to 94,000 
individuals, with females numbering 18,800 and the eastern Atlantic segment numbering 4,700 
(TEWG 2007) and populations in the Caribbean and Atlantic Ocean are generally stable or 
increasing. Although no historical records of abundance are known, hawksbill sea turtles are 
considered to be severely depleted due to the fragmentation and low use of current nesting 
beaches (NMFS and USFWS 2007a). Worldwide, an estimated 21,212 to 28,138 hawksbills nest 
each year among 83 sites. Among the sites with historic trends, all show a decline during the past 
20 to 100 years. Based on these current population estimates, the proposed exposure to research 
activities represents a small portion of the population for each species of sea turtle.  

6.4 Response Analysis 

Given the exposure estimated above, in this section we describe the range of responses among 
ESA-listed sea turtles that may result from the stressors associated with the research activities 
that would be authorized under Permit No. 19508. These include stressors associated the 
following activities: capture; handling and restraint following capture; measuring, photographing 
and weighing; scute, tissue, stomach, fecal and blood sampling; and application of flipper tags, 
PIT tags, and satellite transponders. For the purposes of consultation, our assessment tries to 
detect potential lethal, sub-lethal (or physiological), or behavioral responses that might reduce 
the fitness of individuals. Our response analysis considers and weighs evidence of adverse 
consequences, as well as evidence suggesting the absence of such consequences. 

There is mounting evidence that wild animals respond to human disturbance in the same way 
that they respond to predators (Harrington and Veitch 1992; Lima 1998; Gill et al. 2001; Frid 
2003; Beale and Monaghan 2004; Romero 2004). These responses manifest themselves as stress 
responses (in which an animal perceives human activity as a potential threat and undergoes 
physiological changes to prepare for a flight or fight response), interruptions of essential 
behavioral or physiological events, alteration of an animal’s time budget, or some combinations 
of these responses (Sapolsky et al. 2000; Frid and Dill 2002; Romero 2004; Walker et al. 2005). 
These responses have been associated with abandonment of sites (Sutherland and Crockford 
1993), reduced reproductive success (Giese 1996; Müllner et al. 2004), and the death of 
individual animals (Feare 1976; Daan 1996; Bearzi 2000).  

Stress is an adaptive response and does not normally place an animal at risk. However, distress 
involves a stress response resulting in a biological consequence to the individual. The stress 
response of fish and reptiles involves the hypothalamic-pituitary-adrenal axis being stimulated 
by a stressor, causing a cascade of physiological responses, such as the release of the stress 
hormones cortisol, adrenaline (epinephrine), glucocorticosteroids, and others (Barton 2002; 
Bayunova et al. 2002; Wagner et al. 2002; Lankford et al. 2005; Busch and Hayward 2009; 
McConnachie et al. 2012; Atkinson et al. 2015). These hormones subsequently can cause short-
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term weight loss, the release of glucose into the blood stream, impairment of the immune and 
nervous systems, elevated heart rate, body temperature, blood pressure, fatigue, cardiovascular 
damage, and alertness, and other responses (Aguilera and Rabadan-Diehl 2000; Guyton and Hall 
2000; Dierauf and Gulland 2001; Wagner et al. 2002; Romero 2004; NMFS 2006b; Busch and 
Hayward 2009; Omsjoe et al. 2009; Queisser and Schupp 2012), particularly over long periods of 
continued stress (Sapolsky et al. 2000; Desantis et al. 2013).  

In some species, stress can also increase an individual’s susceptibility to gastrointestinal 
parasitism (Greer 2008). In highly-stressful circumstances, or in species prone to strong “fight-
or-flight” responses, more extreme consequences can result, including muscle damage and death 
(Curry and Edwards 1998; Cowan and Curry 2002; Herraez et al. 2007; Cowan and Curry 2008). 
The most widely-recognized indicator of vertebrate stress, cortisol, normally takes hours to days 
to return to baseline levels following a significantly stressful event, but other hormones of the 
hypothalamic-pituitary-adrenal axis may persist for weeks. 

Several studies have suggested that stress can adversely impact female reproduction through 
alterations in the estrus cycle (Herrenkohl and Politch 1979; Moberg 1991; Rivier and Rivest 
1991; Mourlon et al. 2011). This is likely due to changes in sex steroids and growth hormone 
levels associated with the stress response (Sapolsky et al. 2000). Komesaroff et al. (1998) found 
that estrus may inhibit the stress response to some extent, although several studies suggest estrus 
and the follicular stage may be susceptible to stress-induced disruption (see Rivier (1991) and 
Moberg (1991) for reviews). Most of these studies were conducted with single or multiple 
invasive methodologies or chronic stress; we do not expect stressors associated with the 
proposed research to be nearly as stressful. Overall, we do not expect reproduction to be 
impaired primarily because of the lack extreme stressors used by studies to induce adverse 
reproductive impacts and the acute nature of the stressors involved.  

In sum, the common underling stressor of a human disturbance as could be caused by the 
research activities that would be authorized under Permit No. 19508 may lead to a variety of 
different stress related responses. However, given the short duration of the activities and listed 
procedures, we do not anticipate these responses to result in negative fitness consequences. In 
addition to possibly causing a stress related response, each research activity is likely to produce 
unique responses as detailed further below. 

6.4.1 Capture 

Capture can cause stress responses in sea turtles (Gregory 1994; Hoopes et al. 1998; Gregory and 
Schmid 2001; Jessop et al. 2003, 2004; Thomson and Heithaus 2014). We also expect behavioral 
responses (attempts to break away via rapid swimming and biting) as well as physiological 
responses such as the release of stress hormones (Stabenau et al. 1991; Gregory et al. 1996; 
Hoopes et al. 2000; Gregory and Schmid 2001; Harms et al. 2003).  

Capture techniques under Permit No. 19508 include use of large-mesh tangle nets and large-hoop 
dip nets. The turtles would be held in a manner to minimize the stress to them. If done correctly, 
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the effects are of tangle nets or dip nets would be expected to be minimal. NMFS expects that 
individual turtles would experience no more than short-term stresses during these types of 
capture activities and that these stresses would dissipate within a short period of time. NMFS 
expects no mortalities or serious injuries from these capture activities.  

6.4.2 Handling and Restraint 

Handling and restraint activities may markedly affect metabolic rate (St. Aubin and Geraci 
1988), reproduction (Mahmoud and Licht 1997), and hormone levels (Gregory et al. 1996). 
Handling has been shown to result in progressive changes in blood chemistry indicative of a 
continued stress response (Hoopes et al. 2000; Gregory and Schmid 2001). The additional on-
board holding time imposes an additional stressor on these already acidotic turtles (Hoopes et al. 
2000). It has been suggested that the muscles used by sea turtles for swimming might also be 
used during lung ventilation (Butler et al. 1984). Thus, an increase in breathing effort in 
negatively buoyant animals may have heightened lactate production. Understanding the 
physiological effects of capture and handling methodology is essential to conducting research on 
endangered sea turtles, since safe return to their natural habitat is required. However, literature 
pertaining to the physiological effects of capture and handling on sea turtles is scarce. No 
additional mortalities or injuries are expected as a result of this research. 

6.4.3 Measuring, Photographing, and Weighing 

Once sea turtles have been captured, individuals will be handled and exposed to various 
activities of greater or lesser degrees of invasiveness. Each sea turtle will be exposed to 
morphometric measurement, including carapace size and individual weight. Although these 
activities are not considered invasive, we expect individual sea turtles to experience a continued 
stress response due to the handling and restraint necessary to conduct these activities. 

Measuring, photographing and weighing can result in raised levels of stressor hormones in sea 
turtles. However, the measuring, photographing and weighing procedures are simple, non-
invasive, with a relatively short time period and NMFS does not expect that individual turtles 
would normally experience more than short-term stresses as a result of these activities. No injury 
is expected from these activities, and turtles will be worked up as quickly as possible to 
minimize stresses resulting from their capture. 

6.4.4 Tissue, Stomach, Fecal, and Blood Sampling 

Sea turtles will also be biopsied during the course of the research. We expect that this will 
involve stress associated with pain stimuli (Balazs 1999). Although the skin will be breached and 
tissue exposed, we expect disinfection protocols to make the risk of infection minimal from the 
small hole that will be produced by the biopsy punch. Disinfection of biopsy punches and 
surgical equipment will also reduce the risk of pathogen spread between individuals. 

Sea turtles are also expected to experience a short-term stress response in association with the 
handling, restraint, and pain associated with blood sampling. Taking a blood sample from the 
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sinuses in the dorsal side of the neck is a routine procedure (Owens 1999), although it requires 
knowledgeable and experienced staff to do correctly and requires the animal to be restrained 
(Wallace and George 2007; DiBello et al. 2010). According to Owens (1999), with practice, it is 
possible to obtain a blood sample 95 percent of the time, and the sample collection time should 
be about 30 seconds in duration.  

The applicants have experience in blood sampling and no sea turtle mortalities have occurred 
during the previous blood sampling activity from the applicant, that we are aware of, nor are we 
aware of any meaningful pathological consequences by sampled individuals on the part of the 
applicant. Sample collection sites are always sterilized prior to needle insertions, which would be 
limited to two on either side of the neck. Bjorndal et al. (2010) found that repeated scute, blood, 
and skin sampling of the same individual loggerhead sea turtles did not alter growth, result in 
scarring, or impact other physiological or health parameters.  

NMFS does not expect that individual turtles would experience more than short-term stress 
during scute sampling. Scute sampling is a minimally invasive procedure that involves collecting 
a small amount of keratin from the oute1most edge of the scutes of the carapace. Because the 
keratin layer has no nerve endings or blood vessels, scute scraping would not be expected to 
result in bleeding, discomfort or pain to the turtle. These procedures are non-lethal and we do not 
expect these methods to have sub-lethal effects. We acknowledge that pain, handling discomfort, 
possible hemorrhage at the site or risk of infection could occur, but procedure mitigation efforts 
(such as pressure and disinfection) lessen those possibilities. We believe that drawing blood or 
tissue biopsy in the manner described appears to have little probability of harming or producing 
sub-lethal effects as long as the procedure is conducted by an experienced biologist. 

6.4.5 Application of Tags, and Satellite Transponders 

All sea turtles will be scanned or visually inspected for PIT and flipper tags, respectively. If 
either of these is absent, then individuals will be tagged with them. Turtles that have lost external 
tags must be re-tagged if captured again at a later date, which subjects them to additional effects 
of tagging. Both procedures involve the implantation of tags in or through skin and/or muscle of 
the flippers. The PIT tags remain internal while flipper tags have both internal and external 
components. For both, internal tag parts are expected to be biologically inert. In addition to the 
stress sea turtles are expected to experience by handling and restraint associated with inspection 
and tagging, we expect an additional stress response associated with the short-term pain 
experienced during tag implantation (Balazs 1999), although this will be reduced by a standard 
injection of an anesthetic. We expect disinfection methods proposed by the applicant should 
mitigate infection risks from tagging. Wounds are expected to heal without infection.  

Researchers applying for all permits have routinely applied tags. Tags are designed to be small, 
physiologically inert, and not hinder movement or cause chafing; we do not expect the tags 
themselves to negatively impact sea turtles (Balazs 1999). Flipper tags occasionally come off of 
turtle flippers, which may cause tissue ripping and subsequent trauma and infection risk; an 
observation reported occasionally be researchers under the proposed permits considered here. 
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However, individuals who have lost flipper tags have not been observed to be in any different 
body condition than turtles lacking tags or those who still retain their tags. Based upon these 
experiences, behavioral responses may or may not be evident during tag implantation; when 
evident, behavioral responses will be fleeting, and lasting effects resulting in pathological 
consequences are not expected. 

Carapace-mounted transmitters would be attached to the turtles' scutes. A low-heat-producing 
marine epoxy or fiberglass resin and cloth would be used to attach equipment in order to prevent 
harm to the animal. Attachment of satellite, sonic, or radio tags with epoxy is a commonly used 
and permitted technique by NMFS. The permit would also require that the researchers provide 
adequate ventilation around the turtle's head during the attachment of all transmitters. To prevent 
skin or eye injury due to the chemicals in the resin, transmitter attachment procedures would not 
take place in the water. In previous studies with these types of techniques, the actual attachment 
of the sonic tags has shown that that turtles would likely experience some small additional stress 
from attaching the transmitters, but not significant increases in stress or discomfort to the turtle 
beyond what was experienced during other research activities. Recaptured turtles previously 
tagged show very minimal to no signs of injury from the attachments (Keinath et al. 1989). The 
energetic costs of swimming for an instrumented turtle may be increased, resulting in major 
effects such as changed in activity, behavior, metabolism, habitat selection, and other key aspects 
of the animals' life history.  

Transmitters, as well as biofouling of the tag, attached to the carapace of turtles increase 
hydrodynamic drag and affect lift and pitch. For example, Watson and Granger (1998) 
performed wind tunnel tests on a full-scale juvenile green turtle and found that, at small flow 
angles representative of straight-line swimming, a transmitter mounted on the carapace increased 
drag by 27 to 30 percent, reduced lift by less than 10 percent, and increased pitch moment by 11 
to 42 percent. It is likely that this type of transmitter attachment would negatively affect the 
swimming energetics of the turtle. However, based on the results of hardshell sea turtles 
equipped with this tag setup, NMFS is unaware of transmitters resulting in any serious injury to 
these species. These tags are unlikely to become entangled due to their streamlined profile and 
will typically be shed after about one year, posing no long-term risks to the turtle. The permit 
would require the researchers streamline the attachment materials so that neither buoyancy nor 
drag would affect the turtle's swimming ability, in addition to reducing the risk of entanglement. 
There would be no gap allowed between the transmitter and the turtle. All transmitters would be 
attached in the most hydrodynamic manner possible, minimizing the epoxy footprint. Removal 
of the transmitters at the end of the experiment is a non-invasive procedure and is not expected to 
result in any significant stress above that which has occurred during recapture. The transmitter 
attachment (ties) will break away and release the sonic tag after its life is finished in case, for 
some unexpected reason, the researchers are unable to recapture an animal to remove it. 

Sonic tags/transponders emit a moderate to high frequency sonic pulse detectable using an 
underwater directional hydrophone (Yano and Tanaka 1991). Triangulation of the acoustic signal 
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allows researchers to determine turtle locations. The sonic transmitters would have a frequency 
of approximately 50 to 80 kilohertz. This frequency level is not expected to adversely affect 
turtles. Sea turtles have low-frequency hearing sensitivity and are potentially affected by sound 
energy in the band below 1,000 Hertz (Lenhardt 2003). Bartol et al. (1999) found the effective 
bandpass of the loggerhead sea turtle to be between at least 250 and 1,000 hertz. Ridgeway et al. 
(1969) found the maximum sensitivity of green sea turtle hearing to fall within 300 to 500 hertz 
with a sharp decline at 750 hertz. Since the sonic tags authorized for sea turtle tracking research 
would be well above this hearing threshold, these tags would not be heard by the turtles. NMFS 
would not expect the transmitters to interfere with turtles’ normal activities after they are 
released. Another important consideration is whether the sounds emitted by the sonic 
transmitters would attract potential predators, primarily sharks. Unfortunately, hearing data on 
sharks is limited. Casper and Mann (2004) examined the hearing abilities of the nurse shark and 
results showed that this species detects low-frequency sounds from 100 to 1,000 hertz, with best 
sensitivity from 100 to 400 hertz. Myrberg (2001) explained that audiograms have been 
published on elasmobranchs. Although we do not 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 to 1,000 hertz. 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 
(Casper et al. 2003). Thus, it appears that the sonic transmitters would not attract potential shark 
predators to the turtles, because the frequency of the sonic tags is well above the 1,000 hertz 
threshold. 

6.5 Risk Analysis 

In this section we assess the consequences of the responses to the individuals that have been 
exposed, the populations those individuals represent, and the species those populations comprise. 
Whereas the Response Analysis (Section 6.4) identified the potential responses of ESA-listed 
species to the proposed action, this section summarizes our analysis of the expected risk to 
individuals, populations, and species given the expected exposure to those stressors (as described 
in Section 6.3) and the expected responses to those stressors (as described in Section 6.4).  

We measure risks to individuals of endangered or threatened species using changes in the 
individuals’ fitness, which may be indicated by changes the individual’s growth, survival, annual 
reproductive success, and lifetime reproductive success. When we do not expect ESA-listed 
animals exposed to an action’s effects to experience reductions in fitness, we would not expect 
the action to have adverse consequences on the viability of the populations those individuals 
represent or the species those populations comprise.  

Biopsy, tissue, scute, blood, fecal sampling, and flipper/PIT tagging are all activities that will 
break the integument and create the potential for infection or other physiological disruptions. The 
applicant and co-investigators generally have extensive procedures in place to reduce the 
potential for infection or disease transmission. To date, the applicants have not documented a 
case of infection or mortality in sea turtles, which were exposed to these research activities. 
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Based on this past performance and the rigor of aseptic conditions, we do not expect any 
individuals to develop infections or experience other pathological conditions associated with 
these activities. 

Flipper- and satellite-tagged sea turtles will experience a greater degree of drag through the water 
than they otherwise would. This drag would be experienced continually over years after flipper 
tags are applied and over shorter periods of months to a year for tags applied to the carapace. 
However, we expect the amount of drag to be minimal. To date, many thousands of sea turtles 
have been flipper tagged in relatively standard ways, and we are unaware of flipper tagging 
leading to reduced growth, impaired mobility or altered migration, deteriorated body condition, 
or other outcomes that could impair the survival, growth, or reproductive potential of any 
individual sea turtle. 

Any time a turtle is removed from its natural habitat and handled, it undoubtedly experiences 
stress. However, based on observations over decades of research, the applicant’s proposed 
procedures have had minor, if any, adverse effects on the captured turtles. This is evidenced by 
the subsequent recapture of previously encountered sea turtles as well as telemetry data that do 
not indicate abnormalities in turtle movement or behavior post-encounter. Many turtles have 
been recaptured from the applicant’s in-water netting programs have later been observed on 
nesting beaches as adults; some turtles captured inshore and exhibiting fibropapillomas have 
later been recaptured with regressed or no tumors. Negative impacts on the turtles will be 
minimized by covering turtles with wet towels and keeping them in the shade while being held, 
disinfecting tagging equipment, disinfecting holding areas and tubs, following antiseptic protocol 
when drawing blood or taking biopsies, reducing hydrodynamic drag from transmitters via 
transmitter profile, placement, and attachment method, and releasing the turtles as soon as 
possible. 

The research activities that would take place under Permit No. 19508 are not expected to result 
in sea turtle mortality. The research activities under the proposed permits will result in temporary 
stress to the sea turtles that is not expected to have more than short-term effects on individual 
North Atlantic green, hawksbill, Kemp’s ridley, leatherback, and Northwest Atlantic loggerhead 
sea turtles. 

6.6 Cumulative Effects 

“Cumulative effects” are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action areas of the Federal actions 
subject to consultation (50 CFR 402.02). Future Federal actions that are unrelated to the 
proposed action are not considered in this section because they require separate consultation 
pursuant to section 7 of the ESA.  

During this consultation, we searched for information on future state, tribal, local, or private 
(non-Federal) actions reasonably certain to occur in the action area. We did not find any 
information about non-Federal actions other than what has already been described in the 
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Environmental Baseline (Section 5), which we expect will continue in the future. Anthropogenic 
effects include climate change, ship strikes, sound, military activities, fisheries, pollution, and 
scientific research, although some of these activities would involve a federal nexus and thus, but 
subject to future ESA section 7 consultation. An increase in these activities could result in an 
increased effect on ESA-listed species; however, the magnitude and significance of any 
anticipated effects remain unknown at this time. The best scientific and commercial data 
available provide little specific information on any long-term effects of these potential sources of 
disturbance on sea turtle populations. 

6.7 Integration and Synthesis 

The Integration and synthesis section is the final step in our assessment of the risk posed to 
species and critical habitat because of implementing the proposed action. In this section, we add 
the Effects of the Action (Section 6) to the Environmental Baseline (Section 5) and the 
Cumulative Effects (Section 6.6) to formulate the agency’s biological opinion as to whether the 
proposed action is likely to: (1) reduce appreciably the likelihood of both the survival and 
recovery of a ESA-listed species in the wild by reducing its numbers, reproduction, or 
distribution; or (2) reduce the value of designated or proposed critical habitat for the 
conservation of the species. These assessments are made in full consideration of the Status of 
ESA-Listed Species (Section 4). 

The following discussions separately summarize the probable risks the proposed action poses to 
threatened and endangered species and critical habitat that are likely to be exposed. These 
summaries integrate the exposure profiles presented previously with the results of our response 
analyses for each of the actions considered in this opinion. 

We expect all targeted sea turtles to experience some degree of stress response to handling and 
restraint following capture, blood, scute, stomach, fecal and tissue sampling, and PIT/flipper 
tagging and satellite transponder attachment. We also expect many of these individuals to 
respond behaviorally by attempting to fight when initially captured, startle when blood sampled, 
biopsied, or tagged, and strongly swim away when released. We do not expect more than 
temporary displacement or removal of individuals for a period of hours from small areas as a 
result of the proposed actions. Individuals responding in such ways may temporarily cease 
feeding, breeding, resting, or otherwise disrupt vital activities. However, we do not expect that 
these disruptions will cause a measureable impact to any individual’s growth or reproduction.  

We expect all tagged individuals to experience additional physiological reactions associated with 
foreign body penetration into the muscle, including inflammation, scar tissue development, 
and/or a small amount of drag associated with the applied tags. We also do not expect any 
pathological responses to procedures that breach the skin. A small metabolic cost to individuals 
held for several hours will also occur. Responses here should be limited to wound healing that 
should not impair the survival, growth, or reproduction of any individual.  
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Overall, we do not expect any population to experience a fitness consequence as a result of the 
proposed actions and, by extension, do not expect species-level effects. 

7 CONCLUSION 
After reviewing the current status of the ESA-listed species, the environmental baseline within 
the action area, the effects of the proposed action, any effects of interrelated and interdependent 
actions, and cumulative effects, it is NMFS’ biological opinion that the proposed actions are not 
likely to jeopardize the continued existence or recovery of the North Atlantic green, hawksbill, 
Kemp’s ridley, leatherback, and Northwest Atlantic loggerhead sea turtles. Further, we do not 
expect the issuance of Permit No. 19508 to destroy or adversely modify the designated critical 
habitat for the loggerhead turtle.  

8 INCIDENTAL TAKE STATEMENT 
Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 
take of endangered and threatened species, respectively, without a special exemption. “Take” is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct. Harm is further defined by regulation to include significant 
habitat modification or degradation that results in death or injury to ESA-listed species by 
significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering.  
Harass is further defined as an act that “creates the likelihood of injury to wildlife by annoying it 
to such an extent as to significantly disrupt normal behavioral patterns which include, but are not 
limited to, breeding, feeding, or sheltering” (NMFSPD 02-110-19). Incidental take is defined as 
take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. 
Section 7(b)(4) and section 7(o)(2) provide that taking that is incidental to an otherwise lawful 
agency action is not considered to be prohibited taking under the ESA if that action is performed 
in compliance with the terms and conditions of an incidental take statement. 

All activities associated with the issuance of Permit No. 19508 involves directed take for the 
purposes of scientific research. Therefore, the NMFS does not expect the proposed action would 
incidentally take threatened or endangered species such that an incidental take statement is not 
warranted. 

9 CONSERVATION RECOMMENDATIONS 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on ESA-listed species or critical habitat, 
to help implement recovery plans or develop information (50 CFR §402.02). 

The Endangered Species Act Interagency Cooperation Division recommends that annual reports 
submitted to the Permits Division require detail on the exposure and response of listed 
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individuals to permitted activities. The specific activities that each sea turtle is exposed should be 
identified. A minimum of general comments on response can be informative regarding 
methodological, population, researcher-based responses in future consultations. The number and 
types of responses observed should be summarized and include responses of both target and non-
target individuals. This will greatly aid in analyses of likely impacts of future activities. 

The Permits Division should work with the sea turtle recovery team and the research community 
to develop protocols that would have sufficient power to determine the cumulative impacts (that 
is, includes the cumulative lethal, sub-lethal, and behavioral consequences) of existing levels of 
research on individuals populations of sea turtles. The Permits Division should review the annual 
reports and final reports submitted by researchers that have conducted research on sea turtles as 
well as any data and results that can be obtained from the permit holders. This should be used to 
estimate the numbers of sea turtles killed and harassed by these investigations, and how the 
harassment affects the life history of individual animals.  

In order for the Office of Protected Resources, Endangered Species Act Interagency Cooperation 
Division to be kept informed of actions minimizing or avoiding adverse effects on, or benefiting, 
ESA-listed species or their designated critical habitat, the Permits Division should notify the 
Endangered Species Act Interagency Cooperation Division of any conservation 
recommendations they implement in their final action. 

10 REINITIATION OF CONSULTATION 
This concludes formal consultation for the Permits Division proposed issuance of Permit No. 
19508.  As 50 CFR 402.16 states, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or is 
authorized by law) and if: (1) the amount or extent of incidental take is exceeded, (2) new 
information reveals effects of the agency action that may affect ESA-listed species or designated 
critical habitat in a manner or to an extent not considered in this opinion, (3) the agency action is 
subsequently modified in a manner that causes an effect to the ESA-listed species or designated 
critical habitat that was not considered in this opinion, or (4) a new species is ESA-listed or 
designated critical habitat designated that may be affected by the action. 
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