Amendment requests for Federal permit # 16094

Request 1 Project Title
Determination of the rate of harbor seal whisker growth and replacement to validate the interpretation of serial whisker section analysis on a seasonal timeline 
Request 2 Project Title
Collection of an additional whisker from wild captured seals
Request 3 Project Title
Photograph whiskers and claws of wild captured seals

Request 1 Sampling Season/Project Duration 
Activities will take place throughout the year. The harbor seals, held captive at the Alaska SeaLife Center will have their whiskers dyed with commercially available black hair dye in March 2012 through 2017.  Dye may be reapplied monthly as necessary. Photographs will be taken of the seal's muzzle up to daily. Nearly all of the dye application and photographing will occur during March –August when most of the whisker shedding and regrowth are believed to occur (Hirons et al. 2001, Zhao and Schell 2004). 
Request 2 Sampling Season/Project Duration 
Activities will occur in conjunction with currently permitted captures. 
Request 3 Sampling Season/Project Duration 
Activities will occur in conjunction with currently permitted captures. 
	
Request 1 Abstract 
Numbers of harbor seals at haulouts throughout Alaska have declined as much as 90% since the mid 1970s. Poor diet can negatively impact animal health and reproductive success. Collection of tissues for dietary analysis is invasive and requires ultra-cold sample preservation. The Alaska Department of Fish and Game is currently launching a study to identify temporal changes in diet via analysis of stable isotope ratios obtained from serial sections of phocid whiskers. Previous studies indicate that phocid whiskers grow continuously and shed annually. Because whiskers are metabolically inert, each section represents diet during the period of growth. To interpret the diet data collected by analyzing serial sections of whiskers, it is critical to understand the schedule of harbor seal whisker growth and replacement. To accomplish this, we will use hair dye to mark captive harbor seal whiskers at the Alaska SeaLife Center and photo document whisker growth every 7-30 days.  Appearance and progression of undyed portions of whisker will indicate the timing and rate of growth and replacement. Development of this method will simplify the collection of samples from wild phocids for analysis of seasonal changes in diet.  
Request 2 Abstract 
Several studies examine stable isotope composition in keratinous tissues such as hair, nails or claws, and whiskers.  Recent advances in hair analysis demonstrate that hormones such as cortisol (indicator of stress) and progesterone (indicator of pregnancy) can also be found in keratinous tissues.  Analysis of whisker sections for cortisol could then identify seasonal changes in stress; and analysis for progesterone could identify pregnancy via elevated progesterone; and potentially shed some light upon pup survival.  If a pregnancy was carried to term and a pup was born, lactation would commence which is accompanied by depressed progesterone levels.  However, if pregnancy did not persist, or the pup was lost, the female would go into estrus, which is accompanied by elevated progesterone.  By examining the whisker sections for progesterone, the lack of a section with depressed progesterone would indicate that lactation did not occur and suggest pregnancy termination or pup loss.
Request 3 Abstract 
Measurements via photogrammetry of wild captured harbor seal muzzles from different seasons will be a dataset that compliments the project outlined in Request 1.  This will enable us to examine the length of every whisker on the muzzle, not just the whiskers that were collected.
The claws will be examined for growth bands which are bands of differentially colored keratin.  Each pair of bands represents a year of growth.  This method is accurate at aging for up to 10 years, after which abrasion at the claw tip begins wearing bands away (Mclaren 1958).  Knowing the age from 0-10+ is sufficient to classify animals into the age groups we use; pup (0-1yrs), yearling (1-2yrs), subadult (2-4yrs[F] or 2-6yrs[M]) and adult (>4yrs[F] or 6yrs[M]) .Therefore, examination of claw bands may be a non-invasive and rapid method to determine age class of harbor seals with a simple visual observation.

Project Purpose:  Hypothesis/Objectives and Justification
Request 1 Objective: To determine the timeline of harbor seal whisker growth and replacement in order to interpret analysis of serial whisker sections on a seasonal basis.
Request 2 Objective: Collection of an additional whisker so that paired diet, hormone and/or contaminant information can be collected using whisker analysis for the same individual.
Request 3 Objective: a) To compare full muzzle whisker length measurements of wild caught harbor seals to the growth and replacement study on captive harbor seals. b) To determine if harbor seals can be separated into age classes via visual examination of claw bands.

Request 1 Expected significance of proposed activities: Scientists lack tools to examine seasonal changes in diet and hormones for phocids; and the collection of diet or hormone information from a single tissue spanning an entire season has not previously been achieved. Current methods used to examine diet or hormones are collected from a single tissue and provide only a "snapshot" of diet or hormones.  Furthermore, collection of a series of measurements from wild phocids is logistically difficult, time consuming, and expensive; and due to the complex habitat and movements of phocids, collection of serial samples from the same individuals is nearly impossible for many species. The proposed study will develop a minimally-invasive, logistically simple method to collect seasonal diet and hormone information from phocid whiskers. Also, it will decrease the number of disturbances a population endures for scientists to collect full season information. This will be especially valuable for arctic phocid species that are inaccessible for extended periods of time. Many of the samples collected on ice seals (bearded, ringed, spotted and ribbon) are voluntarily collected by subsistence hunters. Because hunting is their main priority, it is not feasible to ask them to collect samples that require special handling (e.g., dry ice, liquid nitrogen) and because the harvested animal is a subsistence food item, it is also not feasible to ask them to carry noxious chemicals (e.g., formaldehyde, chloroform). Development of this method would make collection of seasonal diet and hormone information as easy as plucking a whisker, placing it into an envelope and dropping it in the mail.
Request 2 Expected significance of proposed activities: Collection of a second whisker from each individual will allow us to examine paired whole season profiles of diet and hormones.  For example, this will be especially interesting to look for seasonal  changes in diet and stress related to the intensity of vessel traffic by examining both dietary stable isotopes and cortisol (stress hormone), or to investigate the diets of adult females during pregnancy and lactation (dietary stable isotopes and pregnancy hormones).
Request 3 Expected significance of proposed activities: Photographing the whole muzzle of wild-caught seals will allow us to examine the whisker growth of free-ranging harbor seals, comparing this to the results of captive seals (Request 1).  Photographs from a capture event will only be a snapshot in time, but having a large dataset that spans all cohorts will allow us to “fit” the wild animal whisker growth to the growth predictions we acquire in Request 1.  Little is known about whisker growth or what factors may affect growth rates.  Examination of the single whisker lengths collected from wild caught seals over the last several years indicate that sex, age and region (which could indicate differing diet) do not have a significant influence on whisker length.  However, there is a high degree of variability and examination of whisker lengths on the whole muzzle may help tease out the importance of some of these factors.
Photographing the claws will allow us to assess the possibility of a simple visual tool to assign harbor seals into an age class.  Having the pictures will allow us to confer with ice seal researchers, who currently use this tool, in order to perfect our band identification skills.  The pictures can also be used as a training tool prior to future capture trips.

Enhancement of harbor seal the survival or recovery in the wild:  
These projects will allow researchers to translate tissue analysis (e.g. stable isotope diet analysis) of serial whisker sections into a seasonal timeline.  This will allow examination of seasonal changes (e.g. seasonal changes in diet, stress or reproductive status) from a single capture event, and may allow investigators to identify portions of the season or specific areas of use that need to be protected for harbor seal survival and recovery in the wild.  Additionally, collection of pictures of claws may allow researchers to readily assign animals into age classes, quickly and non-invasively, while in the field.

Request 1 Background: 
To assess changes in diet using serial sections of whiskers, it is imperative to understand the whisker growth and replacement schedule. There have been 3 previous studies that examined growth and replacement. Two studies injected isotope labeled glycine and examined 1-4 whiskers collected at different times for presence of the marker (Hirons et al. 2001, Zhao and Schell 2004). The weakness of this approach is that collection of single whisker does not offer insight to the overall growth and replacement schedule across the muzzle. For example, during a study if whiskers were chosen from different portions of the muzzle; calculations would be erroneous if whiskers are shed progressively along the muzzle or grow at different rates based on location. Another study was conducted that documented growth rate by measuring total length of all of the whiskers on the muzzle biweekly (Greaves et al. 2004). The weakness of this study is that loss of whisker from the tip due to abrasion was not accounted for. As a result, 35% of the growth measurements were removed because they showed negative growth rates, yet the remaining 65% were assumed to have grown with no reduction in total length during the study.
We propose to manually mark harbor seal whiskers with black hair dye and document the growth, abrasion and replacement schedule of all of the whiskers on the seal’s muzzle. By taking photos of the muzzle with dyed whiskers every 7-30 days we will be able to measure the distance from the base to the dyed/not dyed junction on individual whiskers to calculate growth over time. An estimate of the decrease in length over time due to abrasion will be estimated by measuring the distance from the dyed/not dyed junction to the tip. We will also be able to track replacement, as new whiskers will emerge without dye. A better understanding of phocid whisker growth and replacement will allow us to create a temporal map along the whisker length and increase our confidence when assigning the stable isotope and hormone results of serial whisker sections to a seasonal timeline of diet, stress, reproduction, etc.
Request 2 Background: For mammals, chronic stress, detected by high levels of glucocorticoid (stress) hormones, most commonly cortisol, over an extended period of time, can negatively impact animal health and reproductive success (e.g. Mostl and Palme 2002). Cortisol acts by mobilizing energy from storage to muscles, increasing heart rate, blood pressure and breathing rate and shutting down metabolic processes such as digestion, reproduction, growth and immunity. This is commonly known as the “fight or flight” response, and is a short term and adaptive physiological response stress. However long term stress, sustained for weeks or months, has negative effects such as immunosuppression, decreased reproductive success, and decreased growth (e.g. Mostl and Palme 2002). Cortisol concentrations in urine, feces, plasma and saliva have been measured to assess stress in many mammals (e.g. Beerda et al. 1996, Keay et al. 2006). Due to the “fight or flight” response, cortisol is released as soon as the animal perceives stress and acute levels associated with capture or harvest will overshadow the circulating levels that existed beforehand (Cattet et al. 2003). Also, sampling for a single tissue would provide a snapshot of stress, not an examination of stress over time. To avoid this complication, timely sampling of plasma and saliva (i.e. within minutes of the stressor) is necessary, and very difficult in a wildlife capture or harvest situation. Furthermore, for marine mammals such as phocids, urine and feces are difficult to obtain.
We propose to analyze serial sections of phocid whiskers for concentrations of cortisol. Although hair cortisol concentration has been used as a marker of chronic stress in free-ranging wildlife (e.g. Macbeth et al. 2010), analysis of cortisol in whiskers is a novel method. Circulating cortisol is deposited into the hair shaft during growth (Gow et al. 2010). Because whiskers are very similar to hair, we expect cortisol to be measurable in whiskers. Also, because cortisol concentrations in tissues such as hair (or in this case whisker) remain biochemically unchanged once deposited (Macbeth et al. 2010), each section represents a distinct time period. Since phocid whiskers shed annually and grow throughout the season (Hirons et al. 2001, Zhao and Schell 2004, Greaves et al. 2004), analysis of cortisol in serial sections along the whisker will produce a long term temporal record of stress in phocids that can be collected using non-invasive methods with no additional sample preservation measures. If the same sections of the whisker are also analyzed for stable isotope levels, a long term record of paired diet and stress can be obtained.
After learning about cortisol incorporation into hair, the ADF&G harbor seal program conducted a pilot study and determined that harbor seal whiskers do, in fact, contain cortisol (Karpovich et. al. in prep). Since cortisol, a hormone, is incorporated into keratin; the idea of looking into progesterone over the whole season emerged.  S. Karpovich contacted the cortisol lab and they are currently verifying that progesterone can be extracted from grizzly bear hair (D. Janz pers. comm.), so it is highly likely that progesterone will also be present in whiskers.  Therefore, sectioning of whiskers for analysis can have many purposes, testing for cortisol to assess long-term stress, testing for progesterone to assess pregnancy and pup survival, testing for stable isotopes to examine seasonal changes in diet, etc.  For this reason, we are asking for permission to take a second whisker from each wild captured harbor seal.
Request 3 Background:  To examine the growth rate of whiskers, two studies injected isotope labeled glycine and examined 1-4 whiskers collected at different times for presence of the marker (Hirons et al. 2001, Zhao and Schell 2004). The weakness of this approach is that collection of single whisker does not offer insight to the overall growth and replacement schedule across the muzzle. For example, during a study if whiskers were chosen from different portions of the muzzle or grow at different rates based on location, results would differ and be difficult to interpret.  In order to figure this out, the above mentioned growth and replacement study has been proposed and funded (Request 1).  It will be especially beneficial to have a record of total muzzle whisker length from a large sample of wild caught harbor seals from different parts of the season to quantify the variance associated with whisker growth and to examine the differences between captive and wild harbor seals.
In several ice seal species of phocids annulus can be visually identified on the claws by an annual banding pattern of dark and light keratin (Mclaren 1958, Burns and Frost 1979, Lowry et al. 1980).  This method has not been proven on harbor seals, and currently the ADF&G harbor seal program uses equations that calculate age based on morphometric measurements.  These equations were created using paired morphometrics and tooth ages.  Because body length and girth vary greatly for pups and yearlings; the accuracy of differentiating between pups and yearlings is reduced.  Therefore, if harbor seals deposit annual rings on their claws, as ice seals do, assigning animals into age classes will be a simple visual inspection of the claws.  This will be more accurate than the morphometric based ages for age classes 1 and 2 (pups and yearlings), and is much less invasive than tooth extraction.

Request 1 Justifications: Most mammals have whiskers; however, the schedule of shedding and the rate of growth are undoubtedly different between species.  For example, sea lions retain their whiskers for several years, perhaps life.  Therefore, it is necessary to document the growth and replacement of whiskers on harbor seals in order to interpret hormone and diet analysis of free ranging harbor seals obtained by analyzing whisker sections. Once harbor seal whisker growth and replacement is assigned to a timeline, this information will contribute to the basic knowledge of harbor seal biology and this method of seasonal analysis will likely be incorporated into future harbor seal research and conservation activities.
Request 2 Justifications: To pluck a whisker from a sedated harbor seal is far less invasive than most other sampling procedures for diet or hormone analysis (e.g. blood draws and blubber sampling). Also, blood and blubber require chemical or ultra-cold preservation, so these samples require extra handling measures; whereas, whiskers can be stored indefinitely at room temperature without chemical preservatives. Diet or hormone analysis from blood or blubber represent a finite amount of time, and results are a single value averaged over weeks or months. Whiskers can be serially sectioned and results can span the entire season. Therefore plucking an additional whisker from each harbor seal will allow us to relatively noninvasively collect interesting paired diet and hormone information spanning the whole season.
Request 3 Justifications: Very little is known about whisker growth, and there are no published accounts comparing growth rates between captive and wild seals.  However, in captive seals, it appears that the whiskers are shed in March or April, grow rapidly at first, and then slowly until shed (Hirons et al. 2001, Zhao and Schell 2004).  Having full muzzle photos of wild captured seals to be used to measure the total length of each whisker will be a nice data set to compliment the captive growth and replacement study (Request 1).
Currently the most accurate method to assign harbor seals into age groups is tooth extraction, which is invasive and requires anesthesia.  We propose to photograph the flippers of each animal to examine the claws for annual rings and to compare the annual ring count to the morphometric based age equations that were derived from animals with tooth ages (Blundell and Pendleton, 2008).  If the rings are present and easily identified, this will allow age group assignment on deck with a simple visual examination of the claws.

Request 1 Project Description
We will use harbor seals available at ASLC for our sample size (n=3 to 20), these will be of mixed ages and sexes.  We will use 3 of the resident seals at ASLC and any pups born to these resident seals.  We will also use animals that are brought to ASLC for rehabilitation.  It is likely that not all rehabilitating seals will participate in the study.  The attending veterinarian will have the final determination regarding the suitability of individual seals for the study and can at any time remove animals from the study.  Rehabilitation will be the primary goal for all stranded animals that are temporarily housed at ASLC.
Previous studies indicate that phocid whiskers undergo rapid growth from May to September (0.78mm/day), followed by much slower growth from September to May (0.075-0.12 mm/day), and the timing of whisker shedding is unclear but likely occurs in March or April (Hirons et al. 2001, Zhao and Schell 2004).  Therefore, the first dye application will occur at the beginning of March, and reapplied once approximately 20%, 40%, 60% and 80% of the whiskers have been shed. According to the instructions on the dye, at least 48 hours before each dye application, a small patch of the muzzle area will be dyed to test for a skin reaction. Once it has been determined that the individual can tolerate the hair dye, the whole muzzle will be dyed.  First the harbor seal will be physically restrained by a trained handler, and administered an injection of a sedative. Butorphanol (0.1-0.4 mg/kg), diazepam (0.1-0.7 mg/kg) and/or midazolam (0.07- 0.2 mg/kg) may be given IM to reduce stress and lightly sedate seals for whisker dying.  Flumazenil (equal volume to diazepam or midazolam) may be used as a reversal drug. After the animal is sedated, the muzzle will be gently washed to remove oils from the surface of the whiskers and commercially available hair dye will be applied to the whiskers and surrounding hair on muzzle.  The dye is a gel, which will minimize the likelihood of dripping into the nostrils or mouth.  A towel or cotton batting may be applied as a barrier to prevent the dye from spreading onto other parts of the face.  The dye will be allowed to “set” on the muzzle for the recommended amount of time on the dye (approximately 20-40 minutes).  Afterwards the dye will be rinsed off.  Restraint will last approximately 30-60 minutes for dye applications, and light sedation will last until the reversal (Flumazenil) is injected, or until the sedative effect wears off (30-60 mins post injection).  Dye will be reapplied as needed, but not more than once in a 20 day period and not more than 8 times per year.  
During the months that whiskers are shedding, being replaced and growing rapidly (April to Sept), photographs of the seals muzzle will be taken approximately once/week, and up to daily.  The animal will either be trained to voluntarily place its muzzle into a hole at the base of a plywood structure, or will be restrained while doing so (Greaves et al. 2004).  The muzzle will be inserted through a hole that is covered with a shadow reducing material, colored to enhance contrast.  The muzzle will be photographed from different angles and the photos will be analyzed to determine whisker growth, replacement and abrasion using a software program such as JImage.  Growth will be determined by measuring the change in length of undyed whisker at the base over time; replacement will be determined because new whiskers will emerge undyed; and abrasion will be determined by measuring the change in length of the dyed portion of the whisker over time.  Once the whiskers enter the slow growth period (approx Sept to May) the frequency of dye reapplication will decrease or cease, and the frequency of photographing will decrease to approximately once/month, and up to weekly. Seals will be trained to participate in the photographing process or restrained, restraint will last approximately 5-10 minutes for photographs.
Request 2 Project Description  
Currently, while the seal is sedated and restrained, the longest single whisker is plucked from one side of the muzzle.  We request permission to pluck a second whisker, which will be selected from the opposite side of the muzzle and plucked in the same manner.
Request 3 Project Description 
While the animal is sedated and restrained, photographs will be taken of the muzzle and of the flippers.  A measuring device, likely a small plastic ruler, will be included in the picture for scale.  The pictures will occur in conjunction with the other sampling and every effort will be made to obtain the pictures rapidly so that the amount of time the animal is restrained is not increased by more than a couple of minutes beyond what is required for current sample collection.

Status of the Affected Species
The NMFS Marine Mammal Stock Assessments, revised Feb 2010, states that harbor seals are not listed as "depleted" under the MMPA or listed as "threatened" or "endangered" under the Endangered Species Act.

Lethal Take 
One research related unintentional mortality is being requested by this permit. 

However, because the animals are being held in a captive situation, it is possible that an unrelated accident, injury or illness could result in mortality during this study.  If mortality were to occur, full necropsies will be performed, and the cause of mortality will be determined.  Mitigating procedures which might prevent such mortality will be enacted as determined by the attending veterinarian. All care of captive seals will be conducted by qualified personnel following the current ASLC Veterinary Services approved protocols.

Request 1 Anticipated Effects on Animals  
At ASLC, in the past, captive seals were trained to voluntarily submit to sedation or sample collection without restraint.  Because there are no ongoing harbor seal research projects at ASLC, the training ceased, but could be reinstated quickly.  Younger animals and rehabilitation animals will not have this training and will require restraint for delivery of sedatives and for photographs.  The rehabilitating animals will not be behaviorally trained in order to minimize positive human contact in order to facilitate successful release.  Seals will be restrained for 30-60 minutes for dye application which will occur about 4 times per season.  Seals that are not trained to cooperate will also be restrained briefly (5-10 minutes) for photographs which will occur approximately once/week from April to September and approximately once/month from September to May.
The activities associated with this project will be carried out on animals that are already captive, either permanently or for rehabilitation purposes, so no effects on the population as a whole are anticipated.  Because, the rehabilitation animals will be released into the wild, restraint instead of training will be used so that human interactions will not be positively reinforced.  Also, since these harbor seals are held at ASLC facilities, there will be no conspecific interactions during the activities associated with this project.  There are no foreseeable negative effects associated with participation in this project for the rehabilitation animals after they are released back into the wild. Additionally, if at any time during the project it appears that participation in the project is having a negative effect on the health or releasability of animals that are in rehabilitation; based on the recommendation of the attending veterinarian, that animal’s participation will be scaled back or the animal will be removed from the study.
Request 2 Anticipated Effects on Animals  
It is likely that harbor seals lose whiskers occasionally due to normal activities such as fighting, breeding and foraging.  Harbor seals have several whiskers on each side of their muzzle and replace whiskers after they are lost, so, removal of a single whisker from each side of the muzzle will likely have minimal, if any, effect, and will last for a short period of time.  According to previous studies, whiskers can grow at 0.78 mm/day (Hirons et al. 2001, Zhao and Schell 2004), so approximately 75% of the total length can be regrown within 3 months.  
Request 3 Anticipated Effects on Animals  
The photographs of the whiskers and claws will be obtained while the seals are sedated and being restrained for sample collections that are already permitted.  Taking of pictures is non-invasive and will be obtained while the other sample collection procedures are occurring. This may extend the time that the animal is restrained by a few minutes.  However, the taking of pictures will not significantly extend the time that the animal is held because after sampling, animals are held for an additional amount of time during the recovery period. 
Request 1 Measures to Minimize Negative Effects 
Standard techniques for veterinary care, husbandry, nutritional requirements and clinical health will be used by ASLC for the study of these animals. Routine sampling will be achieved by accepted husbandry and research techniques. Behavioral training or sedation will be used to mitigate possible adverse effects of sampling. The animals will be sampled in the least invasive manner possible and the resident animals will be trained to accommodate many of the research activities voluntarily.  The animals will be maintained in accordance with standards set forth by USDA/APHIS, and AZA.
Request 2 Measures to Minimize Negative Effects
The second whisker will be collected while the animal is sedated with diazepam.  Using the same protocol as our current whisker pluck, we will choose a single whisker, aiming for the longest, which is located on the posterior margin of the muzzle (farthest away from the nostrils).  It will be removed with a single firm “pluck”.  Only one whisker from each side of the muzzle will be removed.
Request 3 Measures to Minimize Negative Effects 
Pictures will be taken while the animal is sedated with diazepam.  The taking of pictures does not require any additional contact with the animals.  Every effort will be made to obtain pictures in a manner that does not disrupt sampling or extend the amount of time the animal is restrained for sample collection.
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Disposition of Tissue Samples 
Requests 1 and 3 do not include any tissue collection.  For request 2, the second whisker collected will be used in a manner similar to the first; for analysis of diet from stable isotopes, for the analysis of hormones, contaminants or other components that may be incorporated into whiskers.

Public Availability of Product/Publications
Publication of results will occur as presentations at scientific meetings and articles in peer reviewed scientific journals. These most likely will include the annual Alaska Marine Science Symposium, The Biennial Conference of the Biology of Marine Mammals and the Marine Mammal Science Journal, although other conferences or journals may be included.

[bookmark: _Toc250641728]Transport and Captive Information 
1)  Transport:  
We are not requesting transport or transfers associated with this permit.

2)  Captivity:  
We are not requesting removing animals from the wild for the purposes of this research.  
We will use the captive harbor seals already housed at the ASLC.  We will also include any additions to the captive seals via birth or temporarily captive animals held at ASLC for rehabilitation.  The rehabilitation animals involved with this research will be in the rehabilitation facility for other reasons as allowed by the ASLC Stranding Agreement.

Harbor seals housed at the Alaska SeaLife Center, Seward, Alaska to be used in this study:
1) Tongass, subadult male in 2011
2) Atuun, adult female in 2011
3) Kordelia, pup in 2011
4-20) any additional harbor seals entering the ASLC harbor seal facilities by birth or through the rehabilitation facility
The disposition of the rehabilitation seals involved with this study will be at the discretion of NMFS, in accordance with normal procedures.
 
We are not requesting release of the captive animals into the wild.  As stated above, release of the rehabilitation animals will be at the discretion of NMFS Stranding, in accordance with normal procedures.
[bookmark: _Toc250641729]
Project Locations  
All animals involved in activities covered under this permit will be housed at the Alaska SeaLife Center, 301 Railway Ave. Box 1329, Seward, AK 99664.

[bookmark: _Toc250641731]National Environmental Policy Act (NEPA) Considerations 
(a) The research involves new, innovative, controversial, or experimental equipment or techniques;
No
(b) The research techniques are likely to be adopted by other researchers;
Yes
(c) The location in which the research will be conducted is of special importance to other marine mammals;
The research identified in Request 1 will be conducted in a captive setting and will not impact the environment of wild populations.  The research described in Requests 2 and 3 will occur in areas used by other marine mammals, but is in conjunction with already permitted activities and will not increase the duration or impact of the captures.
(d) The proposed activities involve unique or unknown risks or whether the likely effects are highly uncertain
No. The research is minimally invasive and includes routine procedures.
(e) Any aspect of the research possibly affects the public health or safety of humans;
No. The animals in Request 1 will be maintained in USDA/APHIS approved facilities with appropriate separation from the public.  There will be no impact to public health or safety of humans associated with the wild caught animals involved in Requests 2 and 3; handling is limited to trained individuals and all activities will occur in areas isolated from the public.
(f) The activity may have a significant cumulative effect, considering existing and potential activities;
No.  The animals involved in the study are either already in captivity, will be born into captivity or will arrive at the facility for rehabilitation purposes.  Rehabilitation animals will be released into the wild after the study.  Upon release they may have darkened muzzles that will persist until molt.  While at ASLC rehabilitation animals will not participate in activities that positively reinforce human interactions to facilitate “wild” behaviors after release.  Additionally, if at any time during the project it appears that participation in the project is having a negative effect on the health or releasability of animals that are in rehabilitation; based on the recommendation of the attending veterinarian, that animal’s participation will be scaled back or the animal will be removed from the study.

(g) The activity causes loss or destruction of significant scientific, cultural, or historic resources;
No.  
(h) There will be an adverse effect on endangered or threatened populations or stocks or their habitat;
No.  Harbor seals are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under the Endangered Species Act. 
Data collected from research relating to these individuals will ultimately benefit wild populations by developing a simple and non-invasive method to collect seasonal diet information (vibrissae collection) thus increasing our understanding of harbor seal diet and hormone variability; and potentially a quick and simple method to asses age class of individuals (visual inspection of claws).
(i) The activity is in violation of a Federal, State, or local law for environmental protection.
No.
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