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mounted acoustic sources and receivers. Most flights would transit at 1,500 ft or 10,000 ft (457 or 
3,048 m) above sea level. Twin Otters have flight speeds of 80 to 160 knots, a typical survey speed of 90 
to 110 knots, 66 ft (20 m) wing span, and a total length of 26 ft (8 m) (U.S. Department of Commerce and 
National Oceanic and Atmospheric Administration 2015). At a distance of 2,152 ft (656 m) away, the 
received pressure levels of a Twin Otter range from 80 to 98.5 A‐weighted decibels (expression of the 
relative loudness in the air as perceived by the human ear) and frequency levels ranging from 20 Hz to 10 
kHz, though they are more typically in the 500 Hz range (Metzger 1995). The objective of the flights is to 
characterize thickness and physical properties of the ice mass overlying the experiment area. 

Rotary wing aircraft may also be used during the activity. Helicopter transit would be no longer than two 
hours to and from the ice location. An infrared capable twin engine helicopter may be used to transit 
scientists from land to an offshore, floating ice location. Once on the floating ice, the team would drill 
holes with up to a 10 inch (in; 25.4 centimeter [cm]) diameter to deploy scientific equipment (e.g. source, 
hydrophone array, EMATT) into the water column (Figure 1-2). The science team would depart the area 
and return to land after three hours of data collection and leave the equipment behind for a later 
recovery.  
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Figure 1-2. Helicopter Assisted On-Ice Experiments 17 

The Proposed Action includes the use of an Unmanned Aerial System (UAS). The UAS would be utilized 
for aid of navigation and to confirm and study ice cover. The UAS would be deployed ahead of the ship to 
ensure a clear passage for the vessel and would have a maximum flight time of 20 minutes. The UAS 
would not be used for marine mammal observations or hover close to the ice near marine mammals. 
There would be no videotaping or picture taking of marine mammals as part of the Proposed Action. The 
UAS that would be used during the Proposed Action is a small commercially available system that 
generates low sound levels and is smaller than military grade systems. The dimensions of the proposed 
UAS are, 11.4 in, (29 cm) by 11.4 in (29 cm) by 7.1 in (18 cm) and weighs only 2.5 lbs (1.13 kg). The UAS 
can operate up to 984 ft (300 m) away, which would keep the device in close proximity to the ship. The 
planned operation of the UAS is to fly it vertically above the ship to examine the ice conditions in the 
path of the ship and around the area (i.e. not flown at low altitudes around the vessel). Currently acoustic 
parameters are not available for the proposed models of UASs to be utilized in the Proposed Action. As 
stated above these systems are very small and are similar to a remote control helicopter. It is likely 
marine mammals would not hear the device since the noise generated would likely not be audible from 
greater than 5 ft (1.5 m) away (Christiansen et al. 2016). 
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1.3.4 On-Ice Measurement Systems 1 
On-ice measurement systems would be used to collect weather data. These would include an 
Autonomous Weather Station and an Ice Mass Balance Buoy. The Autonomous Weather Station would 
be deployed on a tripod; the tripod has insulated foot platforms that are frozen into the ice (Figure 1-3)
The system would consist of an anemometer, humidity sensor, and pressure sensor. The Autonomous 
Weather Station also includes an altimeter that is de minimis due to its very high frequency (200 kHz). 
The Ice Mass Balance Buoy is a 20 ft (6 m) sensor string, which is deployed through a two-inch (5 cm) h
drilled into the ice (Figure 1-4). The string is weighted by a 2.2 lb (1 kg) lead weight, and is supported by
tripod. The buoy contains a de minimis 200 kHz altimeter and snow depth sensor. Autonomous Weathe
Stations and Ice Mass Balance Buoys will be deployed in fall 2018, and will drift with the ice, making 
measurements, until their host ice floes melt, thus destroying the instruments (likely in summer, roughl
one year after deployment). After the on-ice instruments are destroyed they cannot be recovered, and 
would sink to the seafloor as their host ice floes melted. 
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Figure 1-3. Autonomous Measurement System 15 
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  1 
Figure 1-4. Ice Mass Balance Buoy (foreground). 2 

1.3.5 Bottom Interaction Systems 3 
Coring of bottom sediment could occur anywhere within the Study Area to obtain a more complete 
understanding of the Arctic environment. Coring equipment would take up to 50 samples of the ocean 
bottom in the Study Area annually. The samples would be roughly cylindrical, with a 3.1 in (8 cm) 
diameter cross-sectional area; the corings would be between 10 and 20 ft (3 and 6 m) long. Coring would 
only occur while the research vessel or the CGC HEALY are deployed, during the summer or early fall. The 
coring equipment moves very slowly through the muddy bottom, at a speed of approximately 1 m per 
hour, and would not create any detectable acoustic signal within the water column, though very low 
levels of acoustic transmissions may be created in the mud (parameters listed in Table 1-2).  
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1.3.6 Weather Balloons 12 
To support weather observations and research objectives, up to forty Kevlar or latex balloons would be 
launched per year for the duration of the Proposed Action. These balloons and associated radiosondes (a 
sensor package that is suspended below the balloon) are similar to those that have been deployed by the 
National Weather Service since the late 1930s. When released, the balloon is approximately 5-6 ft (1.5-
1.8 m) in diameter and gradually expands as it rises owing to the decrease in air pressure. When the 
balloon reaches a diameter of 13-22 ft (4-7 m), it bursts and a parachute is deployed to slow the descent 
of the associated radiosonde. Weather balloons would not be recovered. 
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factor for this species is not available. However, Duval (1993) recommended a population abundance 
estimate of 39,258 (or 19,629 X 2). 

Using the population estimate (N) of 39,258 whales and an associated CV(N) of 0.229, the minimum 
population estimate for this stock is 32,453 whales (Muto et al. 2016). Because the survey data are more 
than 8 years old, it would not be considered a reliable minimum population estimate for calculating a 
potential biological removal and minimum population estimate is considered unknown. However, trend 
data from Harwood and Kingsley (2013) indicate the stock is at least stable or increasing; therefore, the 
Alaska Scientific Review Group1 recommended at the 2014 meeting that NMFS retain the minimum 
population estimate of 32,453 whales. Recent trend data suggest that the stock is at least as large as it 
was during the last minimum population estimate; thus potential biological removal (defined by the 
MMPA as the maximum number of animals, not including natural mortalities, that can be removed from 
a marine mammal stock while allowing the stock to reach or maintain an optimum stable population) for 
this stock is 649 whales (National Marine Fisheries Service 2005).  
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4.1.2.2 Density 14 
The beluga whale density numbers utilized for quantitative acoustic modeling are from the Navy Marine 
Species Density Database (U.S. Department of the Navy 2014). The density estimate is based on the 
habitat-based modeling by Kaschner et al. (2006) and Kaschner (2004), resulting in a maximum value of 
0.0087 animals per square kilometer (km2) in the cold and warm seasons.  
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4.1.3 Hearing and Vocalization 19 
In general, odontocete hearing is very broad, including low-frequency, mid-frequency, and high-
frequency cetaceans. Beluga whales are members of the mid-frequency cetacean functional hearing 
group, which also includes 32 species of dolphins and sperm whales. Functional hearing in mid-
frequency cetaceans is conservatively estimated to be between 150 Hz and 160 kHz (Southall et al. 
2007). Mid-frequency cetaceans also generate short-duration (50-200 μs) specialized clicks used in 
echolocation with peak at frequencies between 10 and 200 kHz (Au 1993; Wartzok and Ketten 1999). 
Echolocation is used to detect, localize, and characterize underwater objects, including prey items (Au 
1993). These clicks are often more intense than other communicative signals, with reported source 
levels as high as 229 dB re 1 µPa at 1 m peak-to-peak (Au et al. 1974). Castellote et al. (2014) found that 
wild beluga whales can hear in the range of 4 to 150 kHz. Klishin et al. (2000) tested a single beluga 
whale and found its hearing to be most sensitive from 32 kHz to 108 kHz.  
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4.2 BELUGA WHALE (EASTERN CHUKCHI SEA STOCK) 31 
4.2.1 Regional and Seasonal Distribution 32 
Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the 
Northern Hemisphere (Gurevich 1980), and are closely associated with open leads and polynyas in ice-
covered regions (Hazard 1988). Depending on season and region, beluga whales may occur in both 
offshore and coastal waters, with summer concentrations in upper Cook Inlet, Bristol Bay, the eastern 
Bering Sea (i.e., Yukon Delta, Norton Sound), eastern Chukchi Sea, and the Mackenzie Delta (Hazard 
1988). Seasonal distribution is affected by ice cover, tidal conditions, and access to prey, temperature, 
and human interaction (Frost et al. 1985). During the winter, they occur in offshore waters associated 
with pack ice. In the spring, they migrate to warmer coastal estuaries, bays, and rivers where they may 
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1Scientific Review Group: Advise NMFS and the U.S. Fish and Wildlife Service on the status of marine mammal 
stocks (under Section 117 of the MMPA) within three areas: Alaskan waters; Atlantic Ocean, including the Gulf of 
Mexico; and Pacific Ocean, including Hawaii. 
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molt (Finley 1982; Suydam 2009) and give birth to and care for their calves (Sergeant and Brodie 1969). 
Eastern Chukchi Sea belugas move into coastal areas, including Kasegaluk Lagoon (outside of the Study 
Area), in late June and animals are sighted in the area until about mid-July (Frost and Lowry 1990; Frost 
et al. 1993).  

Satellite tags attached to eastern Chukchi belugas captured in Kaseguluk Lagoon during the summer 
showed these whales traveled 593 nautical miles (nm; 1,100 kilometers [km]) north of the Alaska 
coastline, into the Canadian Beaufort Sea within three months (Suydam et al. 2001). Satellite telemetry 
data from 23 whales tagged during 1998-2007 suggest variation in movement patterns for different age 
and/or sex classes during July-September (Suydam et al. 2005). Adult males used deeper waters and 
remained there for the duration of the summer; all belugas that moved into the Arctic Ocean (north of 
75°N) were males, and males traveled through 90 percent pack ice cover to reach deeper waters in the 
Beaufort Sea and Arctic Ocean (79-80°N) by late July/early August. Adult and immature female belugas 
remained at or near the shelf break in the Chukchi Sea. After October, only three tags continued to 
transmit, and those whales migrated south through the eastern Bering Strait into the northern Bering 
Sea, remaining north of Saint Lawrence Island over the winter. A whale tagged in the eastern Chukchi 
Sea in 2007 overwintered in the waters north of Saint Lawrence Island during 2007/2008 and moved to 
near King Island in April and May before moving north through the Bering Strait in late May and early 
June (Suydam 2009). 
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4.2.2 Population and Abundance 19 
4.2.2.1 Status of Stock 20 
Beluga whales from this stock are not designated as depleted under the MMPA or listed as threatened 
or endangered under the ESA. According to Muto et al. (2016) it is not possible to estimate the 
abundance for this stock. DeMaster et al. (1998) conducted aerial surveys in the eastern Chukchi Sea 
resulting in a maximum single day count of 1,172 whales, but a large number of whales were unavailable 
for counting and a correction factor does not exist for beluga whales. Frost et al. (1993) estimated a 
minimum size of the eastern Chukchi beluga whale stock at 1,200, based on counts of animals from 
aerial surveys conducted during 1989-1991. These surveys provided only a minimum raw count, but are 
still considered the most reliable estimate for this stock. As a result, the abundance estimate from the 
1989-91 surveys is 3,710 whales. Clarke et al. (2013a) did conduct aerial surveys in the summer of 2012 
in the northeastern Chukchi and Alaska Beaufort seas, but the Alaska Beluga Whale Committee is 
analyzing the information to update population abundance estimates (Muto et al. 2016).  

Although CVs of the correction factors are not available, the Alaska Scientific Review Group concluded 
that the population estimate of 3,710 belugas can serve as the estimated minimum population size 
because the survey did not include all areas where beluga are known to occur (Small and DeMaster 
1995). That is, if the beluga distribution in the eastern Chukchi Sea is similar to beluga distribution in the 
Beaufort Sea, which is likely based on satellite tag results (Lowry and Frost 2002; Suydam 2009), then a 
substantial fraction of the population was likely to have been in offshore waters during the survey 
period (DeMaster 1997). However, because the survey data are more than 8 years old, it is not 
considered a reliable minimum population estimate for calculating a potential biological removal, and 
minimum population estimate is considered unknown. 
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4.2.2.2 Density 41 
The beluga whale density numbers utilized for quantitative acoustic modeling are from the Navy Marine 
Species Density Database (U.S. Department of the Navy 2014). The density estimate is based on the 
habitat-based modeling by Kaschner et al. (2006) and Kaschner (2004), resulting in a maximum value of 
0.0087 animals per km2 in the cold and warm seasons.  
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4.2.3 Hearing and Vocalization 1 
See Section 4.1.3 above. 2 

4.3 BEARDED SEAL (ALASKA STOCK) 3 
4.3.1 Regional and Seasonal Distribution 4 
Bearded seals (E. b. nauticus) are a boreoarctic species with circumpolar distribution (Burns 1967; Burns 
1981; Burns and Frost 1979; Fedoseev 1965; Johnson et al. 1966; Kelly 1988a; Smith 1981). Their normal 
range extends from the Arctic Ocean (85°N) south to Sakhalin Island (45°N) in the Pacific and south to 
Hudson Bay (55°N) in the Atlantic (Allen 1880; King 1983; Ognev 1935). Bearded seals are widely 
distributed throughout the northern Bering, Chukchi, and Beaufort Seas and are most abundant north of 
the ice edge zone (MacIntyre et al. 2013). Bearded seals inhabit the seasonally ice-covered seas of the 
Northern Hemisphere, where they whelp and rear their pups and molt their coats on the ice in the 
spring and early summer. The overall summer distribution is quite broad, with seals rarely hauled out on 
land, and some seals, mostly juveniles, may not follow the ice northward but remain near the coasts of 
the Bering and Chukchi seas (Burns 1967; Burns 1981; Heptner et al. 1976; Nelson 1981). As the ice 
forms again in the fall and winter, most seals move south with the advancing ice edge through the 
Bering Strait into the Bering Sea where they spend the winter (Boveng and Cameron 2013; Burns and 
Frost 1979; Cameron and Boveng 2007; Cameron and Boveng 2009; Frost et al. 2005; Frost et al. 2008). 
This southward migration is less noticeable and predictable than the northward movements in late 
spring and early summer (Burns 1981; Burns and Frost 1979; Kelly 1988a). During winter, the central and 
northern parts of the Bering Sea shelf have the highest densities of bearded seals (Braham et al. 1981; 
Burns 1981; Burns and Frost 1979; Fay 1974; Heptner et al. 1976; Nelson et al. 1984). In late winter and 
early spring, bearded seals are widely but not uniformly distributed in the broken, drifting pack ice 
ranging from the Chukchi Sea south to the ice front in the Bering Sea. In these areas, they tend to avoid 
the coasts and areas of fast ice (Burns 1967; Burns and Frost 1979).  

Bearded seals along the Alaskan coast tend to prefer areas where sea ice covers 70 to 90 percent of the 
surface, and are most abundant 20 to 100 nm (37 to 185 km) offshore during the spring season 
(Bengston et al. 2000; Bengtson et al. 2005; Simpkins et al. 2003). In spring, bearded seals may also 
concentrate in nearshore pack ice habitats, where females give birth on the most stable areas of ice 
(Reeves et al. 2002). Bearded seals haul out on spring pack ice (Simpkins et al. 2003) and generally 
prefer to be near polynyas (areas of open water surrounded by sea ice) and other natural openings in 
the sea ice for breathing, hauling out, and prey access (Nelson et al. 1984; Stirling 1997). While molting 
between April and August, bearded seals spend substantially more time hauled out then at other times 
of the year (Reeves et al. 2002).  

In their explorations of the Canada Basin, Harwood et al. (2005) observed bearded seals in waters of less 
than 656 ft (200 m) during the months from August to September. These sightings were east of 140°W. 
The Bureau of Ocean Energy Management conducted an aerial survey from June through October that 
covered the shallow Beaufort and Chukchi Sea shelf waters, and observed bearded seals from Point 
Barrow to the border of Canada (Clarke et al. 2014). The farthest from shore that bearded seals were 
observed was the waters of the continental slope. 
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4.3.2 Population and Abundance 40 
4.3.2.1 Status of Stock 41 
On December 28, 2012, NMFS listed both the Okhotsk and the Beringia distinct population segments 
(the Alaska Stock of bearded seals), as threatened under the ESA (77 FR 76740). Bearded seals 
designated as depleted and are protected under the MMPA. The Alaska stock of bearded seal is 
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classified as strategic (since bearded seals are listed as threatened under the ESA, and the stock is 
designated as depleted under the MMPA).  

A reliable population estimate for the entire stock is not available, but research programs have recently 
developed new survey methods and partial abundance estimates. In spring of 2012 and 2013, U.S. and 
Russian researchers conducted aerial abundance and distribution surveys of the entire Bering Sea and 
Sea of Okhotsk (Moreland et al. 2013). The data from these image-based surveys are still being analyzed, 
but Conn et al. (2014), using a very limited sub-sample of the data collected from the U.S. portion of the 
Bering Sea in 2012, and calculated an abundance estimate of approximately 299,174 bearded seals in 
those waters. 
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4.3.2.2 Density 10 
The bearded seal density numbers utilized for quantitative acoustic modeling are from the Navy Marine 
Species Density Database (U.S. Department of the Navy 2014). The density estimate is based on the 
habitat-based modeling by Kaschner et al. (2006) and Kaschner (2004), resulting in a maximum value of 
0.0332 animals per km2 in the cold and warm seasons. Bearded seals may be present close to the 
continental shelf and therefore, may be present near the deep water area within the Study Area. 
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4.3.3 Hearing and Vocalization 16 
Bearded seals fall into the phocid seal hearing group. Functional hearing limits for this hearing group are 
estimated to be 75 Hz–30 kHz in air and 75 Hz–75 kHz in water (Kastak and Schusterman 1999; Kastelein 
et al. 2009a; Kastelein et al. 2009b; Møhl 1968a, 1968b; Reichmuth 2008; Terhune and Ronald 1971, 
1972). Phocids can make calls between 90 Hz and 16 kHz (Richardson et al. 1995). The generalized 
hearing for phocids (underwater) (National Marine Fisheries Service 2016) ranges from 50 Hz to 86 kHz, 
which includes the suggested auditory bandwidth for pinnipeds in water proposed by Southall et al. 
(2007), ranging between 75Hz to 75 kHz. No studies have directly measured bearded seal hearing. 
Cleator et al. (1989) recorded bearded seal calls at six sites in the Arctic. Calls ranged in frequency from 
130 Hz to 10.5 kHz. Although, hearing sensitivities for bearded seals have not been directly measured it 
is assumed best sensitivities would be at the same frequencies as their calls. 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

4.4 RINGED SEAL (ALASKA STOCK) 27 
4.4.1 Regional and Seasonal Distribution 28 
Ringed seals are the most common pinniped in the Study Area and have wide distribution in seasonally 
and permanently ice-covered waters of the Northern Hemisphere (North Atlantic Marine Mammal 
Commission 2004). Throughout their range, ringed seals have an affinity for ice-covered waters and are 
well adapted to occupying both shore-fast and pack ice (Kelly 1988c). Ringed seals can be found further 
offshore than other pinnipeds since they can maintain breathing holes in ice thickness greater than 
6.6 ft (2 m) (Smith and Stirling 1975). Breathing holes are maintained by ringed seals’ sharp teeth and 
claws on their fore flippers. They remain in contact with ice most of the year and use it as a platform for 
molting in late spring to early summer, for pupping and nursing in late winter to early spring, and for 
resting at other times of the year (Muto et al. 2017).  

Ringed seals have at least two distinct types of subnivean lairs: haulout lairs and birthing lairs (Smith and 
Stirling 1975). Haulout lairs are typically single-chambered and offer protection from predators and cold 
weather. Birthing lairs are larger, multi-chambered areas that are used for pupping in addition to 
protection from predators. Ringed seals pup on both land-fast ice as well as stable pack ice. Lentfer 
(1972) found that ringed seals north of Barrow, Alaska build their subnivean lairs on the pack ice near 
pressure ridges. Since subnivean lairs were found north of Barrow, Alaska, in pack ice, they are also 
assumed to be found within the sea ice in the Study Area. Ringed seals excavate subnivean lairs in drifts 
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over their breathing holes in the ice, in which they rest, give birth, and nurse their pups for 5–9 weeks 
during late winter and spring (Chapskii 1940; McLaren 1958; Smith and Stirling 1975). Snow depths of at 
least 20–26 in (50–65 cm) are required for functional birth lairs (Kelly 1988b; Lydersen 1998; Lydersen 
and Gjertz 1986; Smith and Stirling 1975), and such depths typically are found only where 8–12 in (20–
30 cm) or more of snow has accumulated on flat ice and then drifted along pressure ridges or ice 
hummocks (Hammill 2008; Lydersen et al. 1990; Lydersen and Ryg 1991; Smith and Lydersen 1991). 
Ringed seals are born beginning in March, but the majority of births occur in early April. About a month 
after parturition, mating begins in late April and early May. 

In Alaskan waters, during winter and early spring when sea ice is at its maximal extent, ringed seals are 
abundant in the northern Bering Sea, Norton and Kotzebue Sounds, and throughout the Chukchi and 
Beaufort seas (Frost 1985; Kelly 1988c). Passive acoustic monitoring of ringed seals from a high 
frequency recording package deployed at a depth of 787 ft (240 m) in the Chukchi Sea (65 nm) 120 km 
north-northwest of Barrow, Alaska detected ringed seals in the area between mid- December and late 
May over the four year study (Jones et al. 2014). With the onset of the fall freeze, ringed seal 
movements become increasingly restricted and seals will either move west and south with the 
advancing ice pack with many seals dispersing throughout the Chukchi and Bering Seas, or remain in the 
Beaufort Sea (Crawford et al. 2012; Frost and Lowry 1984; Harwood et al. 2012). Kelly et al., (2010a) 
tracked home ranges for ringed seals in the subnivean period (using shorefast ice); the size of the home 
ranges varied from less than 1 up to 27.9 km2; (median is 0.62 km2 for adult males and 0.65 km2 for 
adult females). Most (94 percent) of the home ranges were less than 3 km2 during the subnivean period 
(Kelly et al. 2010a). Near large polynyas, ringed seals maintain ranges, up to 7,000 km2 during winter and 
2,100 km2 during spring (Born et al. 2004). Some adult ringed seals return to the same small home 
ranges they occupied during the previous winter (Kelly et al. 2010a). The size of winter home ranges can, 
however, vary by up to a factor of 10 depending on the amount of fast ice; seal movements were more 
restricted during winters with extensive fast ice, and were much less restricted where fast ice did not 
form at high levels (Harwood et al. 2015).  
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4.4.2 Population and Abundance 27 
4.4.2.1 Status of Stock 28 
The taxonomic status of the arctic subspecies remains unresolved (Berta and Churchill 2012). For the 
purposes of this analysis, the Alaska stock of ringed seals is considered the portion of the Arctic 
subspecies (P. hispida hispida) that occurs within the U.S. Exclusive Economic Zone of the Beaufort, 
Chukchi, and Bering seas. Ringed seal population surveys in Alaska have used various methods and 
assumptions, had incomplete coverage of their habitats and range, and were conducted more than a 
decade ago; therefore, current, comprehensive, and reliable abundance estimates or trends for the 
Alaska stock are not available (Muto et al. 2016). Frost et al. (2004) conducted surveys within 21.6 nm 
(40 km) of shore in the Alaska Beaufort Sea during May-June 1996-1999, and observed ringed seal 
densities ranging from 0.81 seal/km2 in 1996 to 1.17 seals/km2 in 1999. Moulton et al. (2002) conducted 
similar, concurrent surveys in the Alaska Beaufort Sea during 1997-1999 but reported substantially 
lower ringed seal densities (0.43, 0.39, and 0.63 seals/km2 in 1997-1999, respectively) than Frost et al. 
(2004). Using the most recent estimates from surveys by Bengtson et al. (2005) and Frost et al. (2004) in 
the late 1990s and 2000, Kelly et al. (2010b) estimated the total population in the Alaska Chukchi and 
Beaufort seas to be at least 300,000 ringed seals, which Kelly et al. (2010b) states is likely an 
underestimate since the Beaufort surveys were limited to within 21.6 nm (40 km) of shore.  
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4.4.2.2 Density 1 
The ringed seal density numbers utilized for quantitative acoustic modeling are from the Navy Marine 
Species Density Database (U.S. Department of the Navy 2014). The density estimate is based on the 
habitat-based modeling by Kaschner et al. (2006) and Kaschner (2004), resulting in a maximum value of 
0.3760 animals per km2 in the cold and warm seasons.   
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4.4.3 Hearing and Vocalization 6 
Ringed seals fall into the phocid seal hearing group. Functional hearing limits for this hearing group are 
estimated to be 75 Hz–30 kHz in air and 75 Hz–75 kHz in water (Kastak and Schusterman 1999; Kastelein 
et al. 2009a; Kastelein et al. 2009b; Møhl 1968a, 1968b; Reichmuth 2008; Terhune and Ronald 1971, 
1972). Phocids can make calls between 90 Hz and 16 kHz (Richardson et al. 1995). The generalized 
hearing for phocids (underwater) (National Marine Fisheries Service 2016) ranges from 50 Hz to 86 kHz, 
which includes the suggested auditory bandwidth for pinnipeds in water proposed by Southall et al. 
(2007), ranging between 75Hz to 75 kHz. Based on a study by Sills et al. (2015), the best frequencies for 
ringed seal hearing were 12.8 and 25.6 kHz at 49 and 50 dB re 1µPa at 1 m respectively. The best 
hearing range for ringed seals combined was 0.4 to 52 kHz (Sills et al. 2015). Data on ringed seal hearing 
indicates an upper frequency limit to be 60 kHz (Terhune and Ronald 1976), which falls within the 
phocid hearing group. 
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CHAPTER 5 TYPE OF INCIDENTAL TAKING AUTHORIZATION 
REQUESTED 

1 
2 

The type of incidental taking authorization that is being requested (i.e., takes by harassment 
only, takes by harassment, injury and/or death), and the method of incidental taking. 

5.1 TAKE AUTHORIZATION REQUEST 3 
The Navy is requesting an IHA for the incidental taking of a specified number of beluga whales from the 

eaufort Sea and Eastern Chukchi Sea stocks, and bearded and ringed seals from the Alaska stocks, 
ncidental to proposed 2018-19 ARA activities in the Beaufort and Chukchi Seas. This taking would occur 
s a result of non-impulsive acoustic sources and icebreaking noise during these activities. The term 
take,” as defined in Section 3 (16 United States Code [U.S.C.] § 1362 (13)) of the MMPA, means “to 
arass, hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine mammal.” 
Harassment” was further defined in the 1994 amendments to the MMPA, which provided two levels of 
arassment: Level A (potential injury) and Level B (potential disturbance).  

he Proposed Action constitutes a military readiness activity as defined in Public Law 107-314 
Migratory Bird Treaty Act (as amended) at 16 U.S.C. § 703 note) because these proposed scientific 
esearch activities directly support the “adequate and realistic testing of military equipment, vehicles, 
eapons, and sensors for proper operation and suitability for combat use” by providing critical data on 

he changing natural and physical environment in which such materiel will be assessed and deployed. 
his proposed scientific research also directly supports fleet training and operations by providing up to 
ate information and data on the natural and physical environment essential to training and operations. 
or military readiness activities, the relevant definition of harassment is any act that:  

• Injures or has the significant potential to injure a marine mammal or marine mammal stock in 
the wild (“Level A harassment”); or  

• Disturbs or is likely to disturb a marine mammal or marine mammal stock in the wild by causing 
disruption of natural behavioral patterns including, but not limited to, migration, surfacing, 
nursing, breeding, feeding, or sheltering to a point where such behavioral patterns are 
abandoned or significantly altered (“Level B harassment”) [16 U.S.C. § 1362(18)(B)(i) and (ii)].  

he Preferred Alternative of the Overseas Environmental Assessment for ARA analyzed the following 
tressors for potential impacts to marine mammals:  

• Acoustic (non-impulsive acoustic sources, aircraft noise, icebreaking noise, and vessel noise)  

• Physical disturbance and strikes (aircraft strike, vessel and in-water vehicle strike, icebreaking 
[physical impacts] and bottom disturbance) 

• Expended material (entanglement and ingestion) 
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In that analysis, the Navy determined the only stressors that could potentially result in the incidental 
taking of marine mammals are from non-impulsive acoustic sources (beluga whale, bearded seal, and 
ringed seal) and icebreaking noise (ringed seal).     
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5.2 INCIDENTAL TAKE REQUEST 1 
The methods of incidental take associated with the non-impulsive acoustic sources and icebreaking 
noise from the Proposed Action are described within 1.3.5. Non-impulsive acoustic sources and 
icebreaking noise from research activities and icebreaking have the potential to disturb or displace 
marine mammals and may result in the “take” in the form of Level B harassment. Mitigation and 
monitoring measures discussed in Chapter 11 and Chapter 13 will be implemented to further minimize 
the potential for takes of marine mammals. Table 5-1 summarizes the Navy’s final take request based on 
quantitative acoustic modeling for the 2018-19 ARA year-round research activities. Only level B takes are 
anticipated to occur from the Proposed Action. Derivation of these values is described in more detail in 
Chapter 6. 

2 
3 
4 
5 
6 
7 
8 
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10 
Table 5-1. Total Number of Exposures Requested for Marine Mammals During 2018-19 ARA  

Common Name 
Level B Takes Requested 

Behavioral Response Temporary Threshold Shift 
Beluga whale (Beaufort Sea 

Stock) 84 0 

Beluga whale (Eastern Chukchi 
Sea Stock) 8 0 

Bearded seal 1 0 
Ringed seal 3,070 1 

11 
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CHAPTER 6 TAKE ESTIMATES FOR MARINE MAMMALS 1 

By age, sex, and reproductive condition (if possible), the number of marine mammals (by 
species) that may be taken by each type of taking identified in Chapter 5, and the number of 
times such takings by each type of taking are likely to occur. 

The methods for estimating the number and types of exposures identified in Chapter 5 are provided 
below. The method is consistent with that of the Phase III Atlantic Fleet Training and Testing and Hawaii 
and Southern California Training and Testing Environmental Impact Statements/Overseas Environmental 
Impact Statements marine mammal modeling and the newest Navy and NMFS acoustic criteria (National 
Marine Fisheries Service 2016). The stressors that are estimated to result in Level B harassment are non-
impulsive acoustic sources and icebreaking noise. Non-impulsive acoustic sources are expected to 
incidentally harass the beluga whale, bearded seal, and ringed seal. Icebreaking noise is only expected to 
incidentally harass ringed seals. 

The information presented in this chapter includes a summary of the vocalization and hearing 
capabilities of marine mammal groups, the types of non-impulsive acoustic impacts potentially resulting 
from the Proposed Action, criteria and thresholds against which the types of impacts are analyzed, and a 
description of the quantitative analysis used to estimate impacts to marine mammals. 
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6.1 VOCALIZATION AND HEARING OF MARINE MAMMALS 14 
All marine mammals that have been studied can produce sounds and use sounds to forage, orient, 
detect and respond to predators, and socially interact with others. Measurements of marine mammal 
sound production and hearing capabilities provide some basis for assessment of whether exposure to a 
particular sound source may affect a marine mammal behaviorally or physiologically. Marine mammal 
hearing abilities are quantified using live animals either via behavioral audiometry or electrophysiology 
(Au 1993; Houser et al. 2008; Mulsow et al. 2014; Nachtigall et al. 2007; Schusterman 1981; Wartzok 
and Ketten 1999). Behavioral audiograms, which are plots of animals’ exhibited hearing threshold versus 
frequency, are obtained from captive, trained live animals using standard testing procedures with 
appropriate controls, and are considered to be a more accurate representation of a subject’s hearing 
abilities. Behavioral audiograms of marine mammals are difficult to obtain because many species are too 
large, too rare, and too difficult to acquire and maintain for experiments in captivity. 

Electrophysiological audiometry measures small electrical voltages produced by neural activity when the 
auditory system is stimulated by sound. The technique is relatively fast, does not require a conscious 
response, and is routinely used to assess the hearing of newborn humans. Hearing response in relation 
to frequency for both methods of evaluating hearing ability is a generalized U-shaped curve or 
audiogram showing the frequency range of best sensitivity (lowest hearing threshold) and frequencies 
above and below with higher threshold values. 

Consequently, our understanding of a species’ hearing ability may be based on the behavioral 
audiogram of a single individual or small group of animals. In addition, captive animals may be exposed 
to local ambient sounds and other environmental factors that may impact their hearing abilities and 
may not accurately reflect the hearing abilities of free-swimming animals (Houser et al. 2010). For 
animals not available in captive or stranded settings (including large whales and rare species), estimates 
of hearing capabilities are made based on physiological structures, vocal characteristics, and 
extrapolations from related species. 
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