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6.0 REPTILES
6.1  INTRODUCTION

There are six reptiles listed under the Endangered Species Act (ESA) that occur within the MRA Study
Area for the Japan and Mariana Archipelagos (the MRA Study Area), five sea turtles and one crocodile.
The crocodile (Crocodylus porosus) is widespread throughout the Indo-Pacific, but only occurs in the
Republic of Palau (Palau) within the Study Area. The sea turtle species are more oceanic and all could
occur throughout the Study Area, but are generally limited to specific regions described in the profiles.

Sea turtles are long-lived reptiles that occur throughout the world’s tropical, subtropical, and temperate
seas. The seven living species of sea turtles are in two distinct families—the Dermochelyidae
(leatherback sea turtle), and the Cheloniidae (hard-shelled sea turtles)—distinguished from one another
based on their carapace (i.e., top shell) structure. The black sea turtle (Chelonia agassizii) is occasionally
recognized as an eighth species, yet studies of deoxyribonucleic acid and morphology suggest more
accurate classification of this as a subspecies of green sea turtle (Karl and Bowen 1999).

Ranges of five sea turtle species overlap the waters of the MRA Study Area (see Figures 6-1, 6-7, 6-9, 6-
11, and 6-12). Four of these species — green (Chelonia mydas), hawksbill (Eretmochelys imbricata),
leatherback (Dermochelys coriacea), and olive ridley (Lepidochelys olivacea) turtles — have been
reported in the waters around U.S. Territory of Guam (Guam) and the Commonwealth of the Northern
Mariana Islands (CNMI) (Kolinski, llo, and Manglona 2004; National Marine Fisheries Service and U.S.
Fish and Wildlife Service 1998b, c, d, f; Pritchard and Plotkin 1995). Both green and hawksbill sea turtles
nest on Guam and the CNMI (Maison, Kelly, and Frutchey 2010). The only nesting population of
loggerhead turtles (Caretta caretta) in the North Pacific occurs in Japan, but this species has never been
reported in the Mariana Archipelago (National Marine Fisheries Service and U.S. Fish and Wildlife
Service 1998e). Of these species, the threatened green sea turtle is the most common in the Marianas,
while the endangered loggerhead is the most common in Japan. A relatively large nesting population of
green sea turtles also occurs in Palau (Maison, Kelly, and Frutchey 2010).

6.1.1 Global Distribution and Preferred Habitat

Sea turtles nest on all continents, offshore islands, and throughout Oceania, as far north as 40°N
(loggerhead rookeries in Japan) and as far south as 30°S (leatherback rookeries in South Africa). Most
data regarding sea turtle distribution comes from nesting beach studies, which identify the important
coastal habitats. However, satellite telemetry, tagging studies, fisheries information, and other
observational data demonstrate that all sea turtle species migrate hundreds of miles along coastlines
and thousands of miles across ocean basins between nesting beaches, mating areas, nursery habitats,
developmental habitats, and adult feeding grounds (Meylan 1995).

Although nesting occurs in relatively warm climates, at-sea range often depends on water temperature
(Coles and Musick 2000; Davenport 1997; Epperly et al. 1995), with most sea turtles becoming lethargic
at temperatures below 10 degrees Celsius (°C) and above 40°C (Spotila, O'Connor, and Paladino 1997).
Olive ridleys appear to require a more constant temperature, as they commonly migrate thousands of
kilometers (km) within the 20°C isotherms (Abreu-Grobois and Plotkin 2008). Conversely, the
leatherback turtle can remain active across a wider range of water temperatures because of its ability to
maintain a warm body temperature in temperate waters and avoid overheating in tropical waters
(Southwood et al. 2005; Spotila, O'Connor, and Paladino 1997; Wallace et al. 2005). Leatherback turtles
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have been observed actively swimming in water as cold as 0.4°C (James et al. 2006). While water
temperature is a controlling factor, accurate determinations of distribution and migratory routes are
also determined by locations of nesting beaches, breeding grounds, foraging grounds, and the prevailing
currents that intersect these key habitats. Moreover, habitat use varies among species and between the
life stages of individual species.

Recent research related to genetics, satellite telemetry, and tagging has increased understanding of
population structures of all sea turtle species. This research supplements long-term data sets of
oceanographic features, sightings, thermal tolerance, fishery bycatch data, and mark-recapture studies.
In 2011, the loggerhead turtle was determined to consist of nine distinct population segments to be
managed as unique and discrete stocks, including the North Pacific Stock, which nests solely on Japanese
beaches (National Marine Fisheries Service 2011). The same analysis has been recommended for all of
the other turtle species, to improve management and recovery efforts (National Marine Fisheries
Service and U.S. Fish and Wildlife Service 20073, b, c, d, e). In the following sections, presentations of
species profiles of the sea turtles within the MRA Study Area include results of these respective
analyses.

6.1.2 Biology, Life History, and Behavior

Sea turtles are highly migratory and are present in coastal and open ocean waters of the MRA Study
Area. Most sea turtles prefer to live in warm waters because they are cold-blooded reptiles.
Leatherbacks are the exception, and are more likely to be found in colder waters at higher latitudes due
to their unique physiology.

All sea turtles use a variety of mechanisms to guide their movements on land and at sea (Lohmann et al.
1997). Hatchlings are strongly attracted to light (Witherington and Bjorndal 1991) and use light
wavelengths and shape patterns to find the ocean after emerging from the nest (Lohmann et al. 1997;
Witherington 1992). Once in the ocean, hatchlings use wave energy to navigate offshore (Lohmann and
Lohmann 1992). Nesting beaches may be evolutionarily selected for based upon favorable eddys and
coastal currents that transport hatchlings quickly away from predation and into productive foraging
grounds, increasing probability of survival (Shillinger et al. 2012). In the open ocean, post-hatchlings
appear to rely on convergence zones, where downwelling concentrates buoyant material that would
otherwise be dispersed across the ocean (Carr 1987). These conditions provide both food and refuge for
turtles, as well as increase the possibility of interaction with marine debris and other pollutants. In the
open ocean, turtles orient themselves based on the earth’s magnetic field at a given location, which
allows them to navigate transoceanic migrations from their natal beach to foraging grounds, as well as
to return to the beaches where they were born in order to nest (Fuxjager, Eastwood, and Lohmann
2011; Lohmann et al. 2001; Lohmann and Lohmann 1996; Lohmann et al. 1997).

Information on sea turtle hearing and vocalization is limited. The ecological role of hearing has not been
well studied in the wild for sea turtles. No scientific accounts have been published of marine turtles
using sounds underwater for communication (Pilcher and Siow 2010). Reception of sound is through
bone conduction, with the skull and shell acting as receiving structures (Lenhardt et al. 1983). Sea turtles
appear to be low-frequency specialists (Bartol and Ketten 2006), with a frequency range from 30 to
2,000 hertz (Hz) and a maximum sensitivity between 100 and 800 Hz (Bartol and Ketten 2006; Bartol,
Musick, and Lenhardt 1999; Lenhardt 1994, 2002; Ridgway et al. 1969). All sea turtles respond to sounds
in the low frequency range, from at least 100 Hz to no greater than 900 Hz (Pilcher and Siow 2010).
Experiments testing turtle reaction to sounds, similar to seismic surveys, indicate an attempt to swim
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away from the source of the sound (Lenhardt 1994; McCauley et al. 2000; O'Hara and Wilcox 1990),
although whether impacts to hearing occur or are permanent remains unknown (Pilcher and Siow 2010).
Eckert (2002) proposed a summary of the most plausible, potentially damaging impacts to turtles in
response to seismic survey impulses:

e Significant changes in normal behavior patterns (increased swimming activity, erratic swimming
patterns, agitated behavior, abrupt body movements, startle responses)

e Increased energetic expenditures resulting from avoidance

e Inappropriate behavioral responses (fleeing or extended surface periods)

e Failure to respond to biologically important signals because of noise masking or attention
difficulties.

Sea turtles produce large numbers of offspring as a biological response to high levels of egg and
hatchling death. Mortality rates are presumed highest during these stages of life due to predation on
eggs and hatchlings, and ocean currents that sweep hatchlings into waters too cold for survival (Conant
et al. 2009). Open ocean juveniles spend 2 to 14 years drifting, foraging, and developing; a general lack
of knowledge regarding this period has led to labeling it “the lost years”(Witham 1980). This lack of
knowledge has impeded efforts at management during this life phase, and has challenged scientists to
pose questions in novel ways. One study identified the diets of post-hatchling Atlantic green sea turtles
through stable isotope analysis to better understand location and preferred habitats during this period
(Reich, Bjorndal, and Bolten 2007). Green sea turtles spend 3-5 years foraging for jellyfish in the open
ocean, occupying similar habitats and foraging at the same trophic levels as early juvenile loggerheads,
before shifting suddenly to neritic habitats. Loggerheads, however, remain in this life phase for 10 years
(Bjorndal et al. 2003; Bolten 2003; Bolten et al. 1998). Because juvenile turtles can protect themselves
more effectively from predators, are generally too small to interact with commercial fisheries, can
better maintain their position within a marm water mass, and are not at risk from land-based and
nearshore sources of mortality, survival rates are believed highest during this phase (Conant et al. 2009).
After this juvenile pelagic phase, hawksbill, loggerhead, and green sea turtles settle into coastal habitats
as subadults, dedicated to a specific home range until adulthood. Leatherback and olive ridley turtles
remain primarily in the open ocean throughout their lives, except for possibly mating in coastal waters
and when females come ashore to lay eggs. Breeding age adults of all species are known to migrate long
distances across large expanses of the open ocean, primarily between nesting and feeding grounds.
Given the variety of human-caused threats, estimates of natural deaths during the subadult and adult
stages increase slightly (Conant et al. 2009).

6.1.3 Global Threats and Management

While all sea turtles have unique life histories, threats are common among all species. On beaches, wild
dogs, pigs, and other animals ravage sea turtle nests. Humans harvest eggs and nesting females,
threatening some turtle populations. Human consumption has been the main factor in the global decline
of most turtle species (National Marine Fisheries Service and U.S. Fish and Wildlife Service 20074, b, ¢, d,
e; The SWoT Team 2011). Coastal development can cause beach erosion and loss of nesting habitat. It
can also create or increase the intensity of artificial light, which can disrupt female nesting activities and
attract hatchlings away from the water. Habitat degredation and loss from coastal development can
impact both nesting and foraging grounds of sea turtles. Lowered water quality and introduced species
can alter ecosystems which may limit food availability and no longer provide the habitat needed by the
turtles. Other threats within the foraging grounds include fishing pressures, as turtles may get caught,
injured, or drowned in fishing gear, or boat strikes, which may cause damage to their shell, spine, or
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head, and result in injury or death (National Marine Fisheries Service and U.S. Fish and Wildlife Service
20073, b, ¢, d, e). These impacts to important turtle habitats reduce reproductive rates and carrying
capacities.

Threats in the offshore environment include bycatch in commercial fisheries, primarily longline fishing
that kills an estimated 447,000 turtles every year worldwide (Wallace et al. 2010), and entanglement in
abandoned nets and other fishing gear (Carr 1987), which can drown turtles of all life stages. Sea turtles
often mistake floating plastic for food, such as plastic bags resembling jellyfish, which are eaten by many
turtle species in early life phases, and exclusively by leatherback turtles throughout their lives. One
study found plastic in 37 percent (%) of dead leatherbacks (Mrosovsky, Ryan, and James 2009).

Climate change, with predictions of increased ocean and air temperatures, increased storm frequency
and intensity, and sea level rise, may adversely impact turtles in all life stages, from egg to adult
(Chaloupka, Kamezaki, and Limpus 2008; Mrosovsky, Ryan, and James 2009; Schofield et al. 2010; Witt
et al. 2010). Effects from increased temperatures include embryo mortality, skewed sex ratios, loss of
nesting habitat resulting from sea level rise and increased beach erosion, and coastal habitat
degradation (e.g., coral bleaching). Climate change may impact other organisms, which may alter marine
food webs. A change in the marine food web may impact turtles if there is a decline in prey species.

Many questions regarding potential impacts remain unanswered, including how climate change would
affect hatchling dispersal and migration, how foraging ecology would change, and how turtles would
find new beaches if current beaches become unsuitable for nesting (The SWoT Team 2011).
Fibropapillomatosis is a debilitating, tumor forming disease in marine turtles, primarily green sea turtles,
that may be related to environmental degradation (Santos et al. 2010). This affliction, first noted in the
1930s, peaked in the 1980s and 1990s, and recently has shown signs of decrease across global
populations (The SWoT Team 2011). Each sea turtle recovery plan includes detailed descriptions of
threats in the nesting and marine environment, ranking the seriousness of threats within each of the
U.S. Pacific states and territories (National Marine Fisheries Service and U.S. Fish and Wildlife Service
19983, b, ¢, d, e, f).

6.2 SPECIES LIST AND STATUS

The status of sea turtle populations is determined primarily from assessments of the adult female
nesting population. Much less is known about other life stages of these species. The National Research
Council recently reviewed the current state of sea turtle research and concluded that relying too much
on nesting beach data slows a more complete understanding of sea turtles and limits evaluation of
options for managing their overall health and recovery (National Research Council 2010). The five sea
turtles found in the MRA Study Area are listed as endangered or threatened. The status, presence, and
nesting occurrence of sea turtles in the MRA Study Area are listed by region in Table 6-1.
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Table 6-1: Status of Sea Turtles in the MRA Study Area

Species Name and Regulatory Status Ecoregional Presence™’
Open Ocean Coastal Waters
Common Name Scientific Name ESA Listing
o
s | 2|8 |¢| =] |5
Family Cheloniidae (hard-shelled sea turtles)
Green Sea turtle Chelonia mydas Threatened,l X X X X X' x| X
Endangered
n
Hawksbill Sea turtle Eretmochelys imbricata Endangered X X X X X X X
Threatened” "
Loggerhead Sea turtle Caretta caretta reatened , X X X X X X X
Endangered
o . . Threatened®,
Olive ridley Sea turtle Lepidochelys olivacea reatene X X X X X X X
Endangered
Family Dermochelyidae (leatherback sea turtle)
Leatherback Sea turtle Dermochelys coriacea Endangered X X X X X X X

Notes:

'Asa species, the green sea turtle is listed as threatened. However, the Florida and Mexican Pacific Coast nesting populations
are listed as endangered. Note that some green sea turtles found in the MRA Study Area may belong to the endangered
Mexican Pacific Coast population, although genetic studies indicate a distinct western Pacific population.

*The status of the loggerhead turtle was revised by the National Marine Fisheries Service (NMFS) in 2011: The species is now
managed as nine distinct population segments. Only the North Pacific Ocean distinct population segment occurs in the MRA
Study Area and it is listed as endangered.

*There are two listed populations of olive ridleys: the “Mexican Pacific Coast Breeding Colonies” is listed as endangered and
“All Other Areas” is listed as threatened.

4Ecoregional presence relates to open ocean and coastal waters of the MRA Study Area. Ecoregional presence in open ocean
waters include: the North Central Pacific Gyre (NCP); the Kuroshio Current (KU), East China Sea (ECS) and the Philippine Sea
(PS).

5Ecoregional presence in coastal waters includes nearshore waters of the Japan Archipelago (JA), the Mariana Archipelago
(MA), which includes the Commonwealth of the Northern Mariana Islands (CNMI) and U.S. Territory of Guam (Guam), and the
Caroline Islands (Cl) which includes Palau and Yap. Areas where nesting occurs are indicated as X"

ESA = Endangered Species Act

6.3 GREEN SEA TURTLE (CHELONIA MYDAS)
6.3.1 Description

The green sea turtle is the largest of the hard-shelled marine turtles (chelonids), but has a comparatively
small head. A typical green sea turtle reach can exceed 3.3 feet (ft.) (1 meter [m]) in carapace length and
can weigh from 200 to 500 pounds (Ibs.) (90 to 225 kilograms [kg]). The largest individual collected was
4.9 ft. (1.5 m) long and weighed 871 Ibs. (395 kg). Hatchlings average about 4.7 to 5.4 centimeters (cm)
in carapace length, and 22 to 31 grams (g) in weight (Eckert 1993). The carapace is smooth and has
mottled, dark brown color, while the bottom shell (plastron) is creamy white in color. While algal growth
on the turtle can give it a green hue, the green sea turtle is named for the color of its body fat, known as
calipee. The green sea turtle has five vertebral scutes running down the middle of its shell, and four
costal scutes on each side.
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6.3.2 Status and Management

The green sea turtle was listed under the ESA in July 1978 due to excessive commercial harvest, lack of
effective protection, evidence of declining numbers, and habitat degradation and loss (National Marine
Fisheries Service and U.S. Fish and Wildlife Service 2007a). Under the ESA, recovery plans have been
prepared for Atlantic, Pacific, and east Pacific green sea turtle populations (National Marine Fisheries
Service and U.S. Fish and Wildlife Service 1998a, b). The breeding populations off Florida and the Pacific
coast of Mexico listed as endangered, and all other populations classified as threatened. Critical habitat
was designated in 1998 for green sea turtles in coastal waters around Culebra Island, Puerto Rico.
Critical habitat has not been designated in the Pacific.

Recent analysis of genetic data indicates presence of as many as 34 distinct stocks across the world. Two
genetically distinct breeding populations are within the MRA Study Area—a Northwest Pacific
population that nests in Japan and a Western Central Pacific population that nests in Micronesia, the
Mariana Archipelago, and Palau (The SWoT Team 2011). The Hawaiian stock (North Central Pacific) and
two east Pacific stocks may occasionally occur in waters within and near the MRA Study Area. These
distinct stocks may require independent management (Dutton, Balazs, and Dizon 1998; Dutton et al.
2008). For management purposes, the threatened Pacific green sea turtle is the population most likely
to occur in the MRA Study Area.

A 5-year review completed in 2007 (National Marine Fisheries Service and U.S. Fish and Wildlife Service
2007a) includes updated information on biology and habitat, as well as an analysis of threats to and
conservation measures for the species.

6.3.3 Population and Abundance

Based on data from 46 nesting sites around the world, 108,761-150,521 female green sea turtles nest
each year (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a), which is a 48—
65% decline in the number of females nesting annually over the past 100-150 years (Seminoff and
Marine Turtle Specialist Group Green Turtle Task Force 2004). Of nine major nesting sites in the Pacific,
four appear to be increasing (Hawai‘i, Mexico, Japan, Heron Island), three appear to be stable
(Galapagos, Guam, Mexico), and the trend is unknown for two (Central American Coast and Raine
Island). In addition to these nine nesting sites, at least 166 smaller nesting sites are scattered across the
western Pacific, with an estimated 22,800-42,580 females nesting in the Pacific each year, including the
Western Central Pacific stock that nests in Micronesia, Marianas, and Palau (Maison, Kelly, and Frutchey
2010; National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a). The Raine Island,
Australia nesting population is the largest in the world, and accounts for 90% of the total Pacific
population (Maison, Kelly, and Frutchey 2010).

Within the MRA Study Area, low levels of nesting occur in the CNMI, Guam, Palau, and Japan, as well as
nearby oceanic islands. The largest concentration, with 400 to 500 females nesting annually, is at a
single site in the Ogasawara Islands of Japan. In Palau, 250-400 females nest across 13 known nesting
sites. Less than 20 females nest across the Mariana Archipelago from Guam to Agrigan Island. Nesting
numbers have increased in recent years for the Japan population, while the trend is unknown for Guam,
CNMI, and Palau (Maison, Kelly, and Frutchey 2010).

The green turtle nests in the Ryukyu (also known as Nansei) and Ogasawara Islands. In the Ogasawara
Islands, mating occurs from March through May, and nesting follows from May through early
September, with a peak in nesting activity between June and July (Suganuma et al. 1996). The Chichi-
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jima rookery in the Ogasawara Islands is one of the major nesting sites in Japan, despite undergoing
decades of harvest that decimated the population in the 20™ century(Chaloupka et al. 2007).
Remigration intervals (the number of years between successive nesting seasons) for green sea turtles
nesting at the Ogasawara Islands range from 2 to 9 years, with a mode of 4 years (Tachikawa et al.
1994). From 1991 through 1994, green sea turtles laid an average of four clutches per nesting season at
the Ogasawara Islands; the average clutch size for these nests was slightly over 100 eggs (Suganuma et
al. 1996). Since the late 1970s, the population of green sea turtles nesting at Japan’s Ogasawara Islands
has experienced a strong recovery from serious depletion due to past commercial exploitation, with an
annual population growth rate of 6.8% (Chaloupka et al. 2007). Since Japan is home to the northernmost
nesting sites for green sea turtles in the entire Pacific, the green sea turtle population residing there is
estimated to be small (Uchida 1994).

Sea turtles in the Mariana Archipelago are protected under the U.S. federal ESA and local Guam and
CNMI laws. The Guam Department of Agriculture Division of Aquatic and Wildlife Resources and the
CNMI Department of Land and Natural Resources, Division of Fish and Wildlife have monitored nesting
activity since 1999. In the Mariana Archipelago, green sea turtles typically nest from March through
August, with some year round activity documented on the islands of Guam, Saipan, Tinian, and Rota
(Maison, Kelly, and Frutchey 2010).

Genetic samples analyzed to date indicate that nesting green sea turtles in CNMI and Guam are
indistinguishable and should be treated as a single management unit (Maison, Kelly, and Frutchey 2010).
However, sample sizes are small, and additional sampling may reveal other haplotypes. Sufficient
information on nesting trend is not available for green sea turtles in the Mariana Archipelago, although
anecdotal information from residents suggests that nesting (Chaloupka et al. 2007) activity has
decreased over time, likely as a result of direct harvest, coastal development, and World War Il impacts.
Illegal harvest and degradation of terrestrial and nearshore habitats continue to be the primary threats
to turtles of the Mariana Archipelago.

6.3.4 Biology, Ecology, and Behavior

Predator/Prey Interactions. The green sea turtle is the most herbivourous of the sea turtles, especially
in their coastal life phase (Mortimer 1995), although the diet changes throughout its life. While at the
surface, hatchlings feed on floating patches of seaweed, and at shallow depths on comb jellies and
gelatinous eggs, appearing to ignore large jellyfish (Salmon, Jones, and Horch 2004). While in the open
ocean, juveniles smaller than 8-10 inches (in.) (20—25 cm) eat worms, small crustaceans, aquatic insects,
grasses, and algae (Bjorndal 1997). After settling into a coastal habitat, juveniles eat mostly seagrass or
algae (Balazs et al. 1994; Mortimer 1995). Preferred algae include species of the genera Codium,
Amansia, Ptercladia, Ulva, Gelidium, Acanthophera, and Hypnea (National Marine Fisheries Service and
U.S. Fish and Wildlife Service 1998b). Juveniles and adults that remain in the open ocean, and even
some residing in coastal waters, also consume jellyfish, sponges, and sea pens (Blumenthal et al. 2009;
Godley et al. 1998; Hatase et al. 2006; Heithaus et al. 2002; National Marine Fisheries Service and U.S.
Fish and Wildlife Service 2007a; Parker and Balazs 2005).

Predators of green sea turtles vary according to turtle location and size. Land-based predators on eggs
and hatchlings include ants, crabs, birds, reptiles and mammals, such as dogs, raccoons, and feral pigs.
Aquatic predators, mostly fish and sharks, impact hatchlings most heavily in nearshore areas. Sharks are
the primary predators of juvenile and adult turtles (Stancyk 1982).
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Life History. Green sea turtle eggs incubate in the sand for approximately 48—70 days. When hatchlings
leave the nesting beach, they begin an oceanic phase (Carr 1987), initially using a three-day supply of
energy from their yolk sac to swim out to sea, before floating passively in current systems (gyres), where
they develop (Carr and Meylan 1980). Post-hatchlings live at the surface in the open ocean for
approximately 1 to 3 years (Hirth 1997). Once reaching the juvenile stage (estimated at 5 to 6 years and
shell length of 8 to 10 in. [20-25 cm]), they move to lagoons and coastal areas rich in seagrass and algae
(Bresette, Singewald, and De Maye 2006; Musick and Limpus 1997). The optimal habitats for late
juveniles and adults are warm, quiet, and shallow (10-33 ft. [3—10 m] deep) waters, with seagrasses and
algae, that are near reefs or rocky areas used for resting (Makowski, Seminoff, and Salmon 2006). This is
where they will spend most of their lives (Bjorndal and Bolten 1988; Makowski, Seminoff, and Salmon
2006; National Marine Fisheries Service and U.S. Fish and Wildlife Service 1991). A small number of
green sea turtles appear to remain in the open ocean for extended periods, perhaps never moving to
coastal feeding sites (National Marine Fisheries Service and U.S. Fish and Wildlife Service 20073;
Pelletier, Roos, and Ciccione 2003).

Green sea turtles are estimated to reach sexual maturity at between 20 and 50 years. This prolonged
time to maturity has been attributed to their low energy plant diet (Bjorndal 1995) and may be the
highest age for maturity of all sea turtle species (Chaloupka and Musick 1997; Hirth 1997; National
Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a).

Once mature, at around 90 cm straight carapace length for Pacific populations (Hirth 1997), green sea
turtles may reproduce for 17-23 years (Carr, Carr, and Meylan 1978). They return to their birth beaches
to nest every 2 to 5 years (Hirth 1997). This irregular pattern can cause wide year-to-year changes in
numbers of nesting females at a given nesting beach. Each female lays between three to five clutches
(nests) per season, laying an average of 115 eggs each time. Based on an average of three clutches per
season and 100 eggs per nest, a single adult female may deposit 9—33 clutches (900-3,300 eggs) during
her lifetime (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a). While
survivorship at specific life stages is not well known and differs across populations, fewer than one in
250 hatchlings survives to breeding age (Bjorndal 1980; Hirth 1997). Nesting peaks between March and
August in Guam and the CNMI, and from April to August in Micronesia, with evidence of year-round
nesting for these stocks (Maison, Kelly, and Frutchey 2010). Nesting occurs between mid-May and mid-
July in Japan (Kikukawa, Kamezaki, and Ota 1999), and occurs year round at sites closer to the equator,
such as Palau (Maison, Kelly, and Frutchey 2010).

When green sea turtles are not breeding, adults live at coastal feeding areas that they sometimes share
with juveniles (Seminoff and Marine Turtle Specialist Group Green Turtle Task Force 2004). The green
sea turtle at all ages has a dedicated home range within which it repeatedly visits the same feeding and
breeding areas (Bresette, Gorham, and Peery 1998; Makowski, Seminoff, and Salmon 2006).

Migration. Green sea turtles are highly migratory throughout their lives. They may travel thousands of
km between their juvenile developmental grounds and adult breeding and nesting grounds (Mortimer
and Portier 1989). When they reach sexual maturity, green sea turtles begin migrating regularly
between feeding grounds and nesting areas every few years (Hirth 1997). Both males and females
migrate, typically along coastal routes from breeding areas to feeding grounds, although some
populations migrate thousands of km across entire oceans (Carr 1986, 1987; Mortimer and Portier
1989). Following nesting migrations,green sea turtles often return to the same feeding areas (Godley et
al. 2002; National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a) where they have
specific home ranges and movement patterns (Seminoff, Resendiz, and Nichols 2002).

REPTILES 6-8



MARINE RESOURCE ASSESSMENT FOR THE JAPAN AND MARIANA ARCHIPELAGOS SEPTEMBER 2013

Hearing/Vocalization. As research into turtle hearing and vocalization is limited, a general description of
hearing and vocalization is provided in Section 6.1.2, Biology, Life History and Behavior [all turtles].

Diving. Four Pacific studies (Brill et al. 1995; Hatase et al. 2006; I-Jiunn 2009; Rice and Balazs 2008) and
one Atlantic study (Hays, Metcalfe, and Walne 2004) assessed green sea turtle diving ability. In the open
ocean, Hatase (2006) observed that green sea turtles dive to a maximum of 265 ft. (80 m), although
typically no greater than 131 ft. (40 m). Green sea turtles migrating between the northwestern and main
Hawaiian Islands reached a maximum depth greater than 445 ft. (135 m) at night (the deepest dives ever
recorded for a green sea turtle), but only 13 ft. (4 m) during the day (Rice and Balazs 2008). In their
coastal habitat, green sea turtles typically make dives shallower than 100 ft. (30 m) (Godley et al. 2002;
Hatase et al. 2006; Hays et al. 2000; Hochscheid, Bentivegna, and Hays 2005), and do not often exceed
55 ft. (18 m) (Hays, Metcalfe, and Walne 2004; Rice and Balazs 2008), although they are known to feed
and rest at depths of 65—-165 ft. (20-50 m) (Balazs 1980; Brill et al. 1995).

Green sea turtle resting dives (i.e., more than 90% of dive time spent at maximum depth) can exceed 3.5
hours (Rice and Balazs 2008), but are generally less than 1 hour (I-Jiunn 2009). Feeding dives are shorter,
with maximum durations of just over an hour, and average durations up to 30 minutes (Brill et al. 1995;
[-Jiunn 2009).

6.3.5 Habitat and Distribution

The green sea turtle is the most widespread of the seven species of sea turtle, occurring in the tropical
and subtropical coastal and open ocean waters, and nesting on beaches of all oceans primarily between
30°N and 30°S. Major nesting beaches occur throughout the western and eastern Atlantic, Indian, and
western Pacific Oceans, and are found in more than 80 countries (Hirth 1997) and 1,167 sites (The SWoT
Team 2011) worldwide.

Two nesting populations of green sea turtles in the North Pacific Ocean occur outside of the MRA Study
Area—a Hawaiian population and an East Pacific population. Both populations feed and migrate
throughout all waters of the tropical and subtropical Pacific, rendering possible their presence in the
waters of the MRA Study Area. Few reports have been received of turtles from South Pacific populations
occurring in the North Pacific Ocean (Limpus, Bell, and Miller 2009).

Figure 6-1 shows green sea turtle nesting sites throughout the Pacific, as provided by turtle research
groups to the State of the World’s Sea Turtles (SWOT) database. Figure 6-2 shows green sea turtle
nesting sites and beach-specific nesting densities in the MRA Study Area, while Figures 6-3, 6-4, 6-5, and
6-6, respectively, provide detailed maps of nesting sites and densities for Saipan, Tinian, Rota and Guam.

Open Ocean Waters of the MRA Study Area

NORTH CENTRAL PACIFIC GYRE. Open ocean distribution data are sparse for the green sea turtle.
Available satellite telemetry data for green sea turtles nesting in Hawai‘i, Oceania, and Asia (63
individual data sets) do not show any migrations through the North Central Pacific Gyre (The SWoT
Team 2011). The only available information is from bycatch data for the Hawai‘i-based longline tuna
fishery, that operates between 15° N to 35° N and 150° W to 180° W, and the Hawai‘i-based longline
tuna fishery, that operates in the area northeast of the Hawaiian Islands, on the high seas in the North
Pacific Transition Zone (Gilman et al. 2007). Overall interaction rates with the Hawai‘i-based fishery are
low, with fewer than five green sea turtles caught and one mortality on average between 2005 and
2010, while an estimated 93 green sea turtles were caught by foreign longline fleets operating in the
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North Pacific in 2009 (National Marine Fisheries Service 2012a). Of these, about 57% of green sea turtles
captured in longline fisheries in the North Central Pacific Gyre and North Pacific Transition Zone come
from the endangered Mexican nesting population, while 43% are from the threatened Hawaiian nesting
populations. Therefore, these findings suggest that green sea turtles on the high seas within these areas
of the western and central Pacific are from these two populations.

KUROSHIO CURRENT. The green sea turtle, known as “aoumigame” in Japanese, is the second most
common of the two turtle species regularly found in the waters off the four main islands of Japan
(Uchida and Nishiwaki 1995). Although green sea turtles are common residents of the coastal bays and
estuaries of East and South Japan, they are rarely found in the waters of the Inland Sea between
Honsh, Shikoku, and Kylshi. Green sea turtles are not expected to occur north of the Kuroshio Current
deflection off the coast of Honshd, as they are a predominantly tropical species.

Satellite tracks of post-nesting females of the Ogasawara Islands indicates that these turtles migrate
quickly back to neritic feeding grounds on the Japanese mainland, feeding in nearshore waters from the
Izu Islands to KyGshi and the Osumi Islands (Hatase et al. 2006). Time-depth recorders also indicate that
post-nesting green sea turtles also forage in oceanic waters between the nesting and foraging grounds
(Hatase et al. 2006). Other satellite tracks, in addition to stable isotope analysis of green sea turtle eggs
laid in Ogasawara, Japan, strongly implied that a few of the mature females feed on animals in the
oceanic habitat, indicating adult use of both coastal and pelagic habitats (Hatase et al. 2006).

EAST CHINA SEA. Feeding grounds in Japan are located in shallow waters along the Pacific coast of the
archipelago from 26°N to 38°N, and may extend west into the East China Sea and waters near Taiwan
(Suganuma 1989; Tachikawa et al. 1994). Late juvenile and adult green sea turtles are frequently
captured in coastal gillnet and setnet fisheries off the east coast of Taiwan, where rocky shores provide
a suitable feeding ground (Cheng and Chen 1997).

PHILIPPINE SEA. Green sea turtles that nest throughout Oceania likely migrate through the Philippine
Sea to foraging grounds in the coastal waters of the Philippines(Maison, Kelly, and Frutchey 2010;
Suganuma 1989).

Of nesting females on Saipan during summer 2011, three were outfitted with satellite transmitters. One
turtle migrated to the Philippines and the second to Japan. The third turtle’s transmission failed shortly
after she began her migration, but her route appeared to follow an initial trajectory similar to that of the
turtle which headed to the Philippines. In 2000 and 2007, two post-nesting green sea turtles were
satellite-tagged on Guam, and they also traveled to the Philippines and Japan, respectively (Maison,
Kelly, and Frutchey 2010). Additional satellite tracking activities between 2005 and 2007 from other
Western Pacific Island nations, including the FSM, Republic of the Marshall Islands, and Palau, also
suggest regional connectivity between the Pacific Islands and the Region, as some post-nesting females
migrated to foraging habitats of Japan, Philippine, and Indonesian waters (Maison, Kelly, and Frutchey
2010).

Coastal Waters of the MRA Study Area

Scattered and small nesting populations occur across Oceania in the western Pacific, including low-level
nesting throughout Micronesia, including on Guam and the CNMI (Maison, Kelly, and Frutchey 2010).
While the two largest nesting sites in Australia account for approximately 82% of the total nesting
populationin Oceania, there are seven sites where between 100 and 2,000 green turtles nest annually.
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The largest nesting aggregations within the MRA Study Area are in Palau, Yap, and Japan’s Bonin Islands
(Maison, Kelly, and Frutchey 2010). Figure 6-2 shows locations and relative nesting aggregation sizes of
these populations.

JAPAN ARCHIPELAGO. Small aggregations of green sea turtles nest throughout the Ryukyu Islands from
Taiwan to approximately 31°N on the southern tip of Kyshi, including the Okinawan and Osumi Islands
(Sea Turtle Association of Japan 2005b). Nesting season runs from May through August (Kikukawa,
Kamezaki, and Ota 1999). The largest aggregation occurs in the Ogasawara Islands, outside of the MRA
Study Area, where 500 clutches were counted in the 2003 breeding season on Chichi-jima (Chaloupka et
al. 2008). This is one of the most northern rookeries for green sea turtles in the Pacific Ocean (Suganuma
1989).

B0so Peninsula, Izu Peninsula, and lzu Islands. Green sea turtles that breed in the Ogasawara Islands
make regular reproductive migrations from their foraging grounds along the Pacific coast of Japan (e.g.,
the Izu Islands, mainland Japan, and the Ryukyu Islands), and may even come from areas as far west as
the East China Sea or the coast of Taiwan, based on mark-recapture studies on headstarted early
juveniles, subadults, and nesting and foraging adults (Hatase et al. 2006; Suganuma 1989).

Kyushi Island, Osumi Islands, and Tokara Archipelago. Green sea turtles have been documented
foraging in the coastal waters of Kylishi and nearby islands (Suganuma 1989).

Okinawa Island, Kerama Island, Kume Island, and Daito Islands. Green sea turtles nest in May on the
beaches of the Okinawa island group, and are frequently encountered foraging on seagrasses in the
coastal waters surrounding these islands (Tetra Tech EM Inc. 2010). A green sea turtle tagged on June 7,
2007, in Palau was recaptured in Okinawa on October 15, 2007, migrating a distance of 1,562 miles (mi.)
(2,515 km) (Maison, Kelly, and Frutchey 2010).

MARIANA ARCHIPELAGO. The green sea turtle is the most common sea turtle occurring in the
nearshore waters of the CNMI, found predominantly in the waters of the southern islands (Farallon de
Medinilla [FDM] to Guam) (Kolinski 2001). An estimated 1,000 to 2,000 green sea turtles live on reefs of
the southern islands (Kolinski 2001), with 54% off Tinian, 38% off Saipan, and 6% off Rota (Kolinski et al.
2006). Surveys indicate that most of the green sea turtles in these waters are juveniles (69%), with

17% and 11% sub-adults and adults, respectively (Kolinski 2001; Kolinski et al. 2006). The waters of the
southern islands are considered a primary resident green sea turtle habitat with a minor nesting
component (Kolinski 2001). Prior to 2009, Division of Fish and Wildlife documented 4 to 18 green sea
turtle nests laid per year (Division of Fish and Wildlife unpublished reports), including nests on Bird
Island Beach, Laulau Beach, Obyan Beach, Tank Beach, and Wing Beach on Saipan and Okgok Beach, and
on Tatgua Beach on Rota (The SWoT Team 2011). In 2010, scattered nests were observed on 12 beaches
on Rota, as well as on Tinian Island (The SWoT Team 2011). During the 2011 nesting season, 31 nests
were documented and 4 individual green sea turtles were observed on beaches of Saipan, and no nests
were observed on Rota and Tinian, although some beaches were not accessible during the time of a
rapid assessment. In the nearshore environment, green sea turtles prefer resting under ledges and
within shallow grottos (Smith and Marx Jr. 2006).

Pagan. Three resident green sea turtles were observed on the south side entrance of Bandeera bay, in
an area where healthy coral reef resources are abundant (Sukhraj et al. 2010).
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Farallon de Medinilla. An estimated 10 green sea turtles occur in the waters around FDM (Kolinski 2001;
Smith and Marx Jr. 2009), although total counts during surveys conducted between 2000 and 2007 are
as high as 20 per year (Vogt 2008).

Saipan. An estimated 574 green sea turtles occur in the waters around Saipan (Kolinski 2001).

Tinian. In 2001, 351 green sea turtles were observed during surveys of 59% of Tinian’s reefs (Kolinski
2001). Tinian appears to have the highest density of green sea turtles in the CNMI, despite a lack of
seagrass habitat, the primary forage of the turtle (Kolinski 2001). Densities at Tinian, estimated at 15.2
turtles per km of shoreline, are two times greater than on Saipan, nine times that of Rota, and 44 times
greater of Aguijan (Minton et al. 2009). Few turtles (7%) were observed along the reefs north of the
island, while the east and west coasts locations each accounted for 38% of all sightings. Based on these
surveys, an estimated 833 green sea turtles occur in the waters off Tinian (Kolinski, llo, and Manglona
2004).Green turtles have been observed in waters within and nearby Tinian harbor, and green turtle
nesting was reported prior to 1994 at Kammer Beach, just east of Tinian Harbor (Minton et al. 2009).

Aguijan. In 2001, 14 green sea turtles were observed during surveys of 95% of Aguijan’s reefs (Kolinski
2001). Based on these surveys, an estimated 19 green sea turtles occur in the waters off Aguijan
(Kolinski, llo, and Manglona 2004).

Rota. A 2003 in-water survey observed 73 individual green sea turtles along 51 km of Rota’s outer reef,
with the majority of turtles (55%) found on the east and south (26%) sides of the island (Kolinski et al.
2006). Concentrations were highest on the northeastern, eastern, and southeastern shorelines,
although the survey did not identify ecological reasons for the differences in densities across the island.
The population was dominated by juveniles, with only eight identified as adults. Based on these data,
118 turtles occur on Rota’s nearshore reefs.

Guam. In Guam, nesting activity is currently documented opportunistically by Haggan-watch, a
community-based volunteer network administered by Division of Aquatic and Wildlife Resources. Green
sea turtle nesting on Guam is most prevalent at the northern and southern ends of the island (Gutierrez
2004). During the 2011 nesting season, at least 20 green sea turtle nests were documented.

Aerial surveys conducted by the Guam Division of Aquatic and Wildlife Resources indicate presence of a
year-round resident population in Guam’s nearshore waters (National Marine Fisheries Service and U.S.
Fish and Wildlife Service 1998b). Aggregations of foraging and resting green sea turtles are often seen in
close proximity to Guam’s well-developed seagrass beds and reef flats, which are found in Cocos
Lagoon, Apra Harbor, along Tarague Beach and Hilaan, in deeper waters south of Falcona Beach, and at
several other locations throughout the island’s shelf (Abraham et al. 2004; Davis n.d.; U.S. Department
of the Navy 2003; Wiles et al. 1995). Recreational self contained underwater breathing apparatus
(SCUBA) divers regularly see green sea turtles at the following sites off Guam: Boulder Alley, Ane
Caverns, Napoleon Cut, Gab Gab I, and the Wall (Franko Maps Ltd. 2005).

In a 2011 extensive vessel-based survey of the western waters of Guam, six green turtles were sighted,
all in waters less than 100 m deep and within one km of shore. Two were sighted in Tumon Bay, three in
Agat Bay, and one in Agana Bay (HDR 2011). The average number of turtles was calculated at 0.011
turtles per nautical mile (nm) of transect, although most of the survey occurred in deep waters as far as
10 nm from shore.
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Haputo Ecological Reserve Area — Green sea turtles are commonly sighted in the marine waters around
the Haputo Ecological Reserve Area (Helber Hastert & Fee 2007b).

Orote Peninsula Ecological Reserve Area — As many as 21 green turtles have been sighted during
underwater surveys along the Orote Peninsula (HDR 2011), including three within the nearshore waters
of Agat Bay. The area has reefs with healthy algal assemblages that should support resident green sea
turtles (Helber Hastert & Fee 2007a; Smith et al. 2009; Smith 2006), although the predominant species
are not considered preferred forage of green turtles (Smith and Marx Jr. 2006).

Apra Harbor — Green tutles have been relatively common in Apra Outer Harbor (Smith 2006, 2007;
Smith and Marx Jr. 2006), although generally swimming, as the harbor is generally not condusive to
support resident turtles (Smith 2006). One location, Big Blue Reef W does include substantial algal
forage, although turtles have not been observed feeding on the reef (Smith 2006, 2007).

CAROLINE ISLANDS. The nesting populations of green turtles in the Caroline Islands, primarily Yap and
Palau, are among the largest in the North Pacific (Maison, Kelly, and Frutchey 2010). Data from satellite
tracked Yap turtles indicate that Yap turtles spend five to six weeks post-nesting in the waters near
these beaches before migrating to foraging grounds in the Philippines (Cruce 2009). Post-nesting Palau
turtles from Merir and Helen Islands, conversely, have been tracked migrating south past West Papua
and on to the Aru Islands, Indonesia in the Banda Sea (Klain et al. 2007). Other satellite data indicate
that the green turtles from Yap and Palua migrate widely throughout the Western Pacific and Southeast
Asia(Klain et al. 2007).

Yap. Green sea turtles are the most common turtle species nesting in Yap. Genetic analysis suggests
nesting green sea turtles in Yap are of one genetic stock distinguishable from other Pacific nesting
populations (Maison, Kelly, and Frutchey 2010). Ulithi Atolll, 115 miles northeast of Yap proper, is the
location of five significant green turtle nesting populations (Cruce 2009). Green sea turtle nesting peaks
between April and August, with some evidence of year-round nesting. Nest counts have been ongoing
since 2005 (Cruce 2009). In 2010, 396 and 87 nesting females were counted on Gielop Island and
Loosiep Island (Ulithi Atoll), respectively (The SWoT Team 2011). Monitoring data from 2000 and earlier
reported 124 nesting females on lar Island (Ulithi Atoll), 12 nesting females on Oroluk Atoll, 30—40
nesting females on Elato Atoll, 70-75 nesting females on Ngulu Atoll, and 27 nesting females on
Olimarao Atoll (The SWoT Team 2011).

Commercial sale of sea turtle meat and eggs is prohibited in Yap, and traditional harvest is managed
through cultural limitations dictated by leaders on the chief island, Mogmog (Cruce 2009). Turtle take
may have increased in recent years, although this has not been quantified (Maison, Kelly, and Frutchey
2010).

Palau. In 2005, the Palau Bureau of Marine Resources established the Palau Sea Turtle Conservation and
Management Program to monitor beaches and obtain data in 10 of Palau’s 16 states. Green sea turtle
nesting has been documented at Helen Reef in Hatohobei State and Merir Island in Sonsorol State, with
additional low-level nesting in Ngarchelong, Kayangel, and Melekeok States (Maison, Kelly, and Frutchey
2010). During the 2005 monitoring season, 301 green sea turtles nests were counted, and 47 individual
turtles were tagged on Helen Reef, with nesting turtles emerging almost every night between April and
August. On Merir Island, 331 nests were counted, and 36 individual turtles were tagged, with peak
nesting in May. Over a 9-month period in 2007-2008, 739 turtle nests were counted at Pulo Ana Island
in Sonsorol State. Peak nesting was also in May (Maison, Kelly, and Frutchey 2010).
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Harvest of sea turtles is permitted in Palau, although it is regulated by minimum size limits and closed
seasons. Green sea turtles must be 34 in. carapace length, and the closed seasons occur from June 1 to
August 31, and December 1 to January 31 (Maison, Kelly, and Frutchey 2010).

6.3.6 Species-specific Threats

Most threats to sea turtles are similar across species. These include egg harvest, intentional take of
juveniles and adults, bycatch in fisheries, and loss of nesting habitat to development and sea level rise
(National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a). The primary threat specific
to green sea turtles is the loss of nearshore seagrass beds, as seagrass is the primary diet of green sea
turtles (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007a). Seagrass habitats are
among the most susceptible to degradation, as they occur in sheltered coastal areas many of which are
targeted for port development and human settlements (National Marine Fisheries Service and U.S. Fish
and Wildlife Service 2007a). Invasive algae, many of these toxic to turtles, can also overtake seagrass
habitat.
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Figure 6-1: Geographic Range and Location of Nesting Beaches of the Green Sea Turtle in the North Pacific Ocean
Source: Marquez (1990). Nesting locations obtained by permission from the SWOT database.
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Figure 6-2: Locations and Density of the Green Sea Turtle Nesting Beaches in the MRA Study Area

Sources: Nesting locations obtained by permission from the SWOT database.
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6.4 HAWKSBILL SEA TURTLE (ERETMOCHELYS IMBRICATA)
6.4.1 Description

The hawksbill sea turtle is a medium-sized, hard-shelled sea turtle, with adults weighing 100-150 Ibs.
(45-70 kg) and 2-3 ft. (65—90 cm) long (National Marine Fisheries Service 2012c). The head is narrow
with a sharp, hawk-like beak that allows the turtle to reach into crevices of coral reefs looking for food.
The carapace has overlapping, sharp scutes, colored dark to golden-brown with highlights of red,
orange, and black.

6.4.2 Status and Management

The hawksbill sea turtle is listed as endangered under the ESA (National Marine Fisheries Service and
U.S. Fish and Wildlife Service 1998c). While the current listing as a single global population remains
valid, data may support separating populations at least by ocean basin under the distinct population
segment policy (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007b), which
would lead to specific management plans for each designated population. Hawksbills in the Eastern
Pacific are probably the most endangered sea turtle population in the world (Gaos and Yariez 2008). The
hawksbill shell has been prized for centuries by artisans and their patrons for jewelry and other
adornments. This trade, prohibited under the Convention on International Trade in Endangered Species,
remains a critical threat to the species (National Marine Fisheries Service and U.S. Fish and Wildlife
Service 2007b). Critical habitat has not been designated for the hawksbill in the Pacific.

In the Yaeyama Islands of Japan, in the Okinawa prefecture, scientists at a stock enhancement research
station have been studying propagation of the hawksbill sea turtle for stock recovery since 1999
(Kobayashi et al. 2010), although the program remains in the research stage with recent experiments on
the behavior of captive-reared turtles (Okuyama et al. 2010).

6.4.3 Population and Abundance

A lack of nesting beach surveys for hawksbill sea turtles in the Pacific Ocean and a poor understanding of
this species’ nesting have made it difficult for scientists to assess the population status of hawksbills in
the Pacific (National Marine Fisheries Service and U.S. Fish and Wildlife Service 1998c; Seminoff et al.
2003). An assessment of 25 sites around the world indicates that hawksbill nesting has declined by at
least 80% over the last three generations (105 years in the Atlantic and 135 years in the Indo-Pacific)
(Meylan and Donnelly 1999). Only five regional populations with more than 1,000 females nesting
annually remain worldwide — two in Australia, and one each in Indonesia, the Seychelles, and Atlantic
Mexico (Meylan and Donnelly 1999). The largest of these is in the South Pacific, where 6,000—8,000
hawksbills nest off the Great Barrier Reef (Limpus 1992).

The 2007 5-Year Review (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007b)
assessed nesting abundance and nesting trends in all regions that the hawksbill sea turtles inhabit (Table
6-2). Of the 19 populations assessed in the Pacific, all showed historic (20-100 year trend) population
declines. Recent trends (within past 20 years) were not much better, with only one (Hawai‘i population)
exhibiting an increasing population trend.
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Table 6-2: Summary of Worldwide Hawksbill Nesting Trends

Number of Sites
Ocean Recent Trends Historic Trends

Basin ;:;t;l (within past 20 years) (over 20 to 100 years)
A _— v ? A — v ?
Atlantic 33 9 0 11 13 0 0 25 8
Indian 31 0 2 5 24 0 0 17 14
Pacific 19 1 1 13 4 0 0 16 3
Total 83 10 3 29 41 0 0 58 25

Key: A =increasing population; == = stable population; ¥ = decreasing population; ? = unknown trend.
Source: (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007b).

Hawksbills in the U.S. Pacific nest only on main island beaches in Hawai‘i (5-10 nesting females
annually), primarily along the east coast of the Island of Hawai‘i (National Marine Fisheries Service and
U.S. Fish and Wildlife Service 2007b).

6.4.4 Biology, Ecology, and Behavior

Predator/Prey Interactions. Hawksbills eat both animals and plants during the early juvenile stage,
feeding on such prey as sponges, algae, mollusks, crustaceans, and jellyfish (Bjorndal 1997). Older
juveniles and adults feed primarily on sponges, which comprise as much as 95% of their diet in some
locations, although the diet of adult hawksbills in the Indo-Pacific includes other invertebrates and algae
(Meylan 1988; Witzell 1983). The shape of the hawksbill’s mouth allows it to reach into holes and
crevices of coral reefs to find sponges and other invertebrates.

Predators of hawksbills vary according to turtle location and size. Land predators on eggs and hatchlings
include ants, crabs, birds, and mammals, such as dogs, raccoons, and feral pigs. Aquatic predators,
mostly fish and sharks, impact hatchlings most heavily in nearshore areas. Sharks are the primary
predators of juvenile and adult turtles (Stancyk 1982).

Life History. As with all other turtle species, hawksbill hatchlings enter an oceanic phase and may be
carried great distances by surface currents. Although little is known about their open ocean stage,
younger juvenile hawksbills have been found in association with sargassum in the Pacific Ocean (Musick
and Limpus 1997; Parker 1995; Witherington and Hirama 2006; Witzell 1983) before settling into
nearshore habitats as older juveniles. Preferred habitat is coral reefs, but hawksbills also inhabit
seagrass, algal beds, mangrove bays, creeks, and mud flats (Mortimer and Donnelly 2008). Some
juveniles may associate with the same feeding grounds for a decade or more (Meylan 1999), while
others appear to migrate among multiple sites as they age (Musick and Limpus 1997). Indo-Pacific
hawksbills are estimated to mature between 30 and 38 years old (Mortimer and Donnelly 2008).

Once sexually mature, they undertake breeding migrations between foraging grounds and breeding
areas at intervals of several years (Dobbs et al. 1999; Mortimer and Bresson 1999; Witzell 1983).
Although females tend to return to breed where they were born (Bowen and Karl 1997), as juveniles
they may have foraged hundreds or thousands of km from their birth beaches.
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Hawksbills are solitary nesters on beaches throughout the tropics and subtropics. During the nesting
season, female hawksbills return to their natal beaches every 2 to 3 years at night. A female hawksbill
lays between three and five clutches during a single nesting season, which contain an average of

130 eggs per clutch (Mortimer and Bresson 1999; Richardson, Bell, and Richardson 1999). In the Ryukyu
archipelago, the nesting seasons runs approximately from mid-May through July (Kikukawa, Kamezaki,
and Ota 1999).

Migration. Hawksbills were originally thought to be a non-migratory species as a result of the close
proximity of suitable nesting beaches to coral reef feeding habitats and the high rates of local recapture,
including hawksbills tagged in the Yaeyama Islands of Japan (Kamezaki and Hirate 1992). Other tagging
studies have shown wide-ranging migrations. A sub-adult tagged in Brazil was captured in Gabon, with a
straight-line migration distance of 4,669 km (Bellini, Sanches, and Formia 2000). In the Indo-Pacific, a
post-nesting female travelled 1,600 km between the Solomon Islands and Papua New Guinea (Meylan
1995). A female tagged at Buck Island Reef National Monument in the U.S.Virgin Islands traveled 1,160
miles (1,866 km) to the Miskito Cays in Nicaragua (Spotila 2004). This research indicates that adult
hawksbill sea turtles are capable of migrating distances comparable to green and loggerhead turtles.

Hearing/Vocalization. As research into turtle hearing and vocalization is limited, a general description of
hearing and vocalization is provided in Section 6.1.2, Biology, Life History and Behavior [all turtles].

Diving. Foraging dive durations are often a function of turtle size, with larger turtles diving deeper and
longer. Shorter and more active foraging dives occur predominantly during the day, while longer resting
dives occur at night (Blumenthal et al. 2009; Storch et al. 2005; van Dam and Diez 1996). Lutcavage and
Lutz (1997) cited a maximum dive duration of 73.5 minutes for a female hawksbill in the U.S. Virgin
Islands. Van Dam and Diez (2000) reported foraging dives at a study site in the northern Caribbean
ranged from 19 to 26 minutes at depths of 26.3 to 32.8 ft. (8 to 10 m), with resting night dives from 35
to 47 minutes. Foraging dives of immature hawksbills are shorter, ranging from 8.6 to 14.0 minutes, with
a mean and maximum depth of 16.4 ft. and 65.6 ft. (5 m and 20 m), respectively (van Dam and Diez
1996). (Blumenthal et al. 2009) reported consistent diving characteristics for juvenile hawksbills in the
Cayman Islands, with an average daytime dive depth of 25 ft. (8 m), a maximum depth of 140 ft. (43 m),
and a mean nighttime dive depth of 15 ft. (5 m). A change in water temperature affects dive duration;
cooler water temperatures in the winter result in increased nighttime dive durations (Storch et al. 2005).

6.4.5 Habitat and Distribution

The hawksbill rarely occurs in latitudes higher than 30°N or 30°S in the Atlantic, Pacific, and Indian
Oceans (Lazell 1980; The SWoT Team 2008; Witzell 1983). It inhabits coastal waters in more than 108
countries (Groombridge and Luxmoore 1989) and nests in at least 70 countries. The major regional
rookeries in the western Pacific are the Northern Australian stock, the Solomon stock, the Sabah stock,
and the peninsular Malaysian stock (Chaloupka, Dutton, and Nakano 2004). Within the Central Pacific,
nesting is widely distributed, though scattered and in very low numbers. In the U.S. Pacific, hawksbills
nest only on main island beaches in Hawai‘i, American Samoa, and Guam (National Marine Fisheries
Service and U.S. Fish and Wildlife Service 2007b). Hawksbills also nest in Japan and the Philippines
(National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007b).

Hawksbills generally occur closer to shore than the other marine turtles, with juveniles and adults
preferring coral reef habitats (National Marine Fisheries Service 2012c). Reefs provide shelter for resting
hawksbills day and night, and they are known to visit the same resting spot repeatedly. Hawksbills are
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also found around rocky outcrops and high-energy shoals—optimum sites for sponge growth—as well as
in mangrove-lined bays, estuaries, and saltwater mangrove forests (Gaos et al. 2012; National Marine
Fisheries Service 2012c).

Figure 6-7 shows hawksbill sea turtle nesting sites throughout the Pacific, as provided by turtle research
groups to the State of the World’s Sea Turtles (SWOT) database. Figure 6-8 shows hawksbill sea turtle
nesting sites and beach-specific nesting densities in Palau, the only location within the the MRA Study
Area where there is appreciable hawksbill nesting.

Open Ocean Water of the MRA Study Area

Hawksbills are known to occasionally migrate large distances, possibly in the open ocean. Hatchling and
early juvenile hawksbills have been found in the open ocean, in association with floating mats of
seaweed (Maison, Kelly, and Frutchey 2010; Musick and Limpus 1997). Although information regarding
foraging areas is largely unavailable due to research limitations, juvenile and adult hawksbills may also
be present in open ocean environments (National Marine Fisheries Service and U.S. Fish and Wildlife
Service 2007b).

NORTH CENTRAL PACIFIC GYRE. While sub-adult and adult hawksbills have been observed in the pelagic
environment, and post-hatchlings and juveniles remain in the pelagic zone for years, the pelagic habitat
in the Pacific is unknown (National Marine Fisheries Service 2012c).

KUROSHIO CURRENT. Because the hawksbill is a highly tropical species, it is not expected to occur in
waters north of where the Kuroshio Current deflects off the coast of Honshi. South of the Kuroshio
deflection, hawksbills may occur off the Japanese mainland, as evidenced by a few sightings and
strandings of juvenile turtles off southern Honsh, Shikoku, and Kylshi (Uchida and Nishiwaki 1995).

Coastal Waters of the MRA Study Area.

Foraging hawksbills have been reported from virtually all of the island groups of Oceania and from the
Galapagos Islands in the eastern Pacific to Palau in the western Pacific (National Marine Fisheries Service
and U.S. Fish and Wildlife Service 2007b; Witzell 1983).

JAPAN ARCHIPELAGO. There is little information on the abundance of hawksbills in Japanese waters,
although the population is believed to be very small (Eckert 1993; Ishikawa and Osawa 2002). They are
expected to occur year round in shelf waters surrounding all islands of the Ryukyu Archipelago south of
30°N based on their preference for nearshore habitats and their known nesting range in these islands
(Sea Turtle Association of Japan 2005b). Hawksbills are known to occur in areas south of the Izu
Peninsula on the Pacific side and Noto Peninsula on the Japan Sea side (Uchida and Nishiwaki 1995). In-
water occurrence is not concentrated in the coastal areas of the northern and central Ryukyu Islands
(i.e., the Osumi, Amami, and Okinawa islands) as the extreme scarcity of nesting in these areas limit the
need for migration or residence in the Ryukyu Islands (Kikukawa, Kamezaki, and Ota 1999).

Hawksbill sea turtle nests have been reported on Kakeroma Island of the Amami group (Uchida 1994),
on Okinawa Island (Eckert 1993; Kikukawa, Kamezaki, and Ota 1999), and in the Kerama group (Tetra
Tech EM Inc. 2010), Miyako group (Tetra Tech EM Inc. 2010), and Yaeyama group (Kamezaki 1989; The
SWoT Team 2008). The northern limit of nesting occurs in the Nansei Islands (Uchida and Nishiwaki
1995). The most recent nesting data available is for 2006 on Ishigaki island in the Yaeyama group (The
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SWoT Team 2008) , and 2008 on Okinawa Island (Tetra Tech EM Inc. 2010), where fewer than 10 nests
were reported at each location.

The coral waters of the Yaeyama group are important foraging grounds for the hawksbill in Japan
(Kamezaki and Hirate 1992; Kamezaki et al. 2003; Nishizawa et al. 2010). The relatively slow growth rate
of hawksbills in Yaeyama waters suggests that the turtles may be food-limited (Tetra Tech EM Inc. 2010).
In addition, the average size of hawksbills in Yaesyama waters (18 in. [46 cm]) indicates that most are
juveniles (Tetra Tech EM Inc. 2010). Hawksbills sometimes occur both on the Pacific coast of Honshi and
on the Japan Sea coast of Honshi (Tetra Tech EM Inc. 2010).

MARIANA ARCHIPELAGO. Hawksbills are rare in the Mariana Archipelago, with only a single record of a
nesting event, which occurred in 1991 on Guam, and no nests reported in the Northern Mariana Islands.
While hawksbills were last reported to be nesting in Guam in 1995, recent monitoring efforts have
found no evidence of hawksbill nesting (The SWoT Team 2008). A small population of foraging
hawksbills occurs in Guam waters. Two hawksbills were sighted during underwater surveys at FDM in
2005 and 2006 (Smith and Marx Jr. 2009) and one in 2010 (Smith and Marx Jr. 2010). A single hawksbill
turtle was sited more than 100 nm west of FDM during the 2007 MICTCS cruise (U.S. Pacific Fleet/Naval
Facilities Engineering Command Pacific 2007).

Sasa Bay within Apra Harbor, and Orote Peninsula to the south of the harbor, are considered feeding
grounds of the hawksbill turtle (Helber Hastert & Fee 2007a, b). An area known as Big Blue Reef West
within Apra Harbor has a healthy sponge population, the primary forage of hawksbills, although no
hawksbills have been observed and no bite marks on the sponges were seen during the surveys (Smith
2007). Two underwater sightings of hawksbills were made in November 2003 near Kilo Wharf and one in
October 2004 (Smith 2006). One hawksbill was seen swimming off St. Louis Beach in 2005 in a large and
diverse area of sponges. Although no bite marks were observed on sponges, the sighting and abundance
of prey suggest this may be a hawksbill foraging site (Smith 2006).

CAROLINE ISLANDS. Hawksbills nest at low levels in Palau and Yap (The SWoT Team 2008), with a single
hawksbill nest reported in Yap in 2005 (Maison, Kelly, and Frutchey 2010). A hawksbill tagged in Palau
was caught in a fishing net 950 km to the west in the Philippines, indicating extensive migrations in the
region (Klain et al. 2007).

Yap. A marine turtle nesting beach monitoring project on Gielop and lar Islands, Ulithi Atoll, Yap State,
Federated States of Micronesia in 2005 (June to August) included tagging, measurements, health
assessments, and tissue sample collection of nesting sea turtles. This project was repeated in summer
2006 and focused on Gielop Island alone for logistical reasons including issues of boat and staff
availability. In 2005, a single nesting hawksbill was observed and tagged while nesting on Gielop Island,
and no hawksbills were observed in 2006 (The SWoT Team 2006).

Palau. Palau has one of the largest nesting populations of hawksbills in Micronesia (Klain et al. 2007),
where they nest primarily in the Rock Islands Southern Lagoon area of Koror State. There are 13 known
nesting sites and an estimated 250-400 nesting females every year in Palau (Maison, Kelly, and Frutchey
2010). The hawksbill sea turtle population is declining in Palau, despite a head-start program in Koror
since 1982 that reared and released 2,364 6—12 month old turtles between 1982 and 1990 (Sato and
Madriasau 1991). Because that undertaking was not successful, new management techniques, including
nest protection, have been attempted.
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In 2006, 79 hawksbill sea turtle nests were found in Palau within the States of Melekeok (1), Peleliu (6),
Koror (47), Ngaraard (8), Ngarchelong (7), and Kayangel (10). Nesting season in Palau is from May to
August (The SWoT Team 2006).

6.4.6 Species-specific Threats

Hawksbills appear to be rarely caught in pelagic fisheries (McCracken 2000; Plotkin 1995), although
artisanal fisheries bycatch in foraging areas of the western Pacific is listed as a serious to extreme threat
to the population (National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007b).
Nevertheless, the main hazards for hawksbills are commercial harvesting for bekko (tortoiseshell), egg
harvesting, and nesting habitat destruction (Meylan and Donnelly 1999; National Marine Fisheries
Service and U.S. Fish and Wildlife Service 1998c).
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6.5 LOGGERHEAD SEA TURTLE (CARETTA CARETTA)
6.5.1 Description

Loggerhead sea turtles are one of the larger species of turtle, named for their large blocky heads that
support powerful jaws used to feed on hard-shelled prey. Adult loggerheads weigh an average of 250
Ibs. (113 kg) and are 3 ft. (1 m) in length. They have a reddish-brown carapace with a pale yellow
plastron. The loggerhead is found in temperate to tropical regions of the Atlantic, Pacific, and Indian
Oceans, and in the Mediterranean Sea (National Marine Fisheries Service 2012c).

6.5.2 Status and Management

A complete stock analysis was conducted for the loggerhead turtle to identify distinct population
segments within the global population (Conant et al. 2009). Three distinct population segments occur in
the Pacific: North Pacific, South Pacific, and Southeast Indo-Pacific Ocean. Genetic data (Bowen et al.
1995; Resendiz et al. 1998) and tagging data (Conant et al. 2009) indicate that the South Pacific and
Southeast Indo-Pacific Ocean nesting populations rarely, if ever, are found in North Pacific waters. North
Pacific loggerheads nest exclusively in Japan. Based on a review of census data obtained from most of
the Japanese beaches from the 1950s through the 1990s, Kamezaki et al. (2003) concluded that the
annual loggerhead nesting population in Japan declined 50-90% in recent decades. This drop in
numbers was primarily the result of fishery bycatch from the coastal pound net fisheries off Japan,
coastal fisheries that affect juvenile foraging populations off Baja California, and undescribed fisheries
that likely affect loggerheads in the South China Sea and the north Pacific Ocean (National Marine
Fisheries Service and U.S. Fish and Wildlife Service 2007d). More recently, loggerhead nest numbers
across Japan have increased from 2,064 in 1997 to 11,000 nests in 2008. While nesting numbers have
gradually increased in recent years, current nesting represents a fraction of historical nesting levels
(Kamezaki et al. 2003). In September 2011, National Marine Fisheries Service (NMFS) and U.S. Fish and
Wildlife Service (USFWS) designated the North and South Pacific distinct population segments as
endangered (National Marine Fisheries Service 2011). Although two petitions to designate critical
habitat have been submitted to NMFS (Turtle Island Restoration Network [16 July 2007] and the Center
for Biological Diversity [November 16, 2007]), critical habitat has yet to be designated for Pacific
loggerheads.

6.5.3 Population and Abundance

The global population of loggerhead turtles is estimated at 43,320-44,560 nesting females (Spotila et al.
2000). The largest nesting populations occur in the subtropics on the western rims of the Atlantic and
Indian Oceans. Although recent efforts have provided a much more detailed picture of nesting
populations worldwide, no data are currently available on population size in the oceanic habitat. The
North Pacific loggerhead distinct population segment, which is the segment that occurs in the MRA
Study Area, nests primarily in Japan (Kamezaki et al. 2003), although low-level nesting may occur on
beaches surrounding the South China Sea (Conant et al. 2009). The largest Pacific nesting aggregation is
between 1,000 and 10,000 females nesting per year in Japan and eastern Australia, and approximately
10 to 100 females nesting in New Caledonia. The Australia and New Caledonia aggregations are part of
the South Pacific distinct population segment, and are not expected to occutr in the MRA Study Area.

In 2003, fewer than 1,000 females were estimated to breed annually in Japan (Kamezaki et al. 2003). In
recent years, Japan beach nest counts have increased from a low of 2,064 nests in 1997 to a high of
11,082 in 2008. The most recent nest counts for 2009, 2010, and 2011 are 7,495, 10,121, and 9,011,
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respectively (National Marine Fisheries Service 2012a). Based on these nesting numbers, the adult
female population in the North Pacific for 2008—2012 is estimated at 7,138 (Van Houtan and Halley
2011).

Recent studies indicate that fewer than 1,000 females nest annually in Japan (Kamezaki et al. 2003).
Long-term counts of loggerheads in all parts of southern Japan have shown that the number of
loggerheads breeding there has decreased by more than half since 1990 (Hatase, Kinoshita, et al. 2002;
Sato et al. 1997; Sea Turtle Association of Japan 2005a).

6.5.4 Biology, Ecology, and Behavior

Predator/Prey Interactions. In both open ocean and nearshore habitats, loggerheads are primarily
carnivorous, although they also consume some plant matter (Bjorndal 1997; Dodd 1988). Both juveniles
and adults forage in coastal habitats, where they feed primarily on the bottom, although they also
capture prey throughout the water column (Bjorndal 2003). Adult loggerheads feed on a variety of
bottom-dwelling animals, such as crabs, shrimp, sea urchins, sponges, and fish. They have powerful jaws
that enable them to feed on hard-shelled prey, such as whelks and conch. During migration through the
open sea, they eat jellyfish, mollusks, flying fish, and squid.

Polovina et al. (2006) found that juvenile loggerheads in the western North Pacific Ocean at times swim
against weak prevailing currents due to the attraction of areas of high productivity. Similar observations
have been made in the Atlantic (Hawkes et al. 2006). These results suggest that locations of currents and
associated frontal eddies are important to the loggerhead’s foraging during its open ocean stage
(McClellan and Read 2007).

Predators of loggerheads vary according to turtle location and size. Land predators on eggs and
hatchlings include ants, crabs, birds, and mammals, such as dogs, raccoons, and feral pigs. Aquatic
predators, mostly fish and sharks, impact hatchlings most heavily in nearshore areas. Sharks are the
primary predators of juvenile and adult turtles (Stancyk 1982).

Life History. Females lay three to five nests, and sometimes more, during a single nesting season
(National Marine Fisheries Service and U.S. Fish and Wildlife Service 2007d). Mean clutch size is
approximately 100 to 130 eggs per clutch (Dodd 1988). The temperature of a viable nest ranges
between 79 and 90 degrees Fahrenheit (°F) (26 - 32°C). Eggs incubate approximately 2 months before
they hatch (Mrosovsky 1980). As with all sea turtles, incubation temperature near the upper end of the
viable range (32°C) produces all females, and temperature near the lower end (26°C) produces all male
hatchlings (Mrosovsky 1980).

Hatchlings travel to oceanic habitats and often are found in seaweed drift lines (Carr 1986, 1987;
Witherington and Hirama 2006). Loggerheads spend the first 7-11.5 years of their lives in the open
ocean (Bolten 2003). In the North Pacific, foraging juvenile loggerheads congregate along the Kuroshio
Extension Bifurcation Region (or Transition Zone Chlorophyll Front), where warm, low-chlorophyll water
meets cool, high chlorophyll water (Howell et al. 2010; Kobayashi et al. 2008; Polovina et al. 2006). At
about 14 years old, some juveniles move to nearshore habitats close to their birth area, while others
remain in the oceanic habitat or move back and forth between the two (Laurent et al. 1998; Musick and
Limpus 1997). Turtles may use the same nearshore developmental habitat all through maturation or
may move among different areas, finally settling in an adult foraging habitat. Loggerheads reach sexual
maturity at around 35 years of age and move from subadult to adult coastal foraging habitats (Godley et
al. 2003; Musick and Limpus 1997). Data from Japan (Hatase, Matsuzawa, et al. 2002), Cape Verde
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(Hawkes et al. 2006), and Florida (Reich et al. 2007) indicate that at least some of the adult population
forage in the open ocean.

Migration. The loggerhead embarks on transoceanic migrations, and has been reported as far north as
Alaska and as far south as Chile. Loggerheads foraging in and around Baja California originate from
breeding areas in Japan (Conant et al. 2009), while Australian stocks appear to migrate to foraging
grounds off the coasts of Peru and Chile (Alfaro-Shigueto et al. 2004).

Hearing/Vocalization. As research into turtle hearing and vocalization is limited, a general description of
hearing and vocalization is provided in Section 6.1.2, Biology, Life History and Behavior [all turtles].

Diving. Loggerheads do not dive particularly deep in the open ocean (about 80 ft. [25 m]), although they
will forage to bottom depths of at least 490 ft. (150 m) in coastal habitats (Hatase, Omuta, and
Tsukamoto 2007; Polovina et al. 2003; Soma 1985). Diving profiles in open ocean and nearshore habitats
appear to be based on location of the food source, with turtles foraging in the nearshore habitat diving
to the seafloor (average depth 165—-330 ft. [50-150 m]) and those in the open ocean habitat diving
exclusively in the 0-80 ft. (0—25 m) depth range (Hatase, Omuta, and Tsukamoto 2007). Dive duration
increases in warmer waters. The average foraging dive duration is 25 minutes, although night resting
dives at depths of 45 ft. (14 m) longer than 300 minutes have been recorded. Resting appears to be the
main function of night dives (Hatase, Omuta, and Tsukamoto 2007).

A study in the Central North Pacific Ocean, using two longline-caught loggerheads, showed that the
turtles spent about 40% of their time in the top 3 ft. (1 m), 70% of the dives were no deeper than 15 ft.
(5 m), and virtually all of their time was spent in water shallower than 330 ft. (100 m) (Polovina et al.
2003).

6.5.5 Habitat and Distribution

Loggerheads occur throughout the temperate and tropical regions of the Atlantic, Pacific, and Indian
Oceans, in habitats ranging from coastal estuaries to the open ocean (Dodd 1988). Loggerheads spend
much of their lives in the open ocean (Kobayashi et al. 2008). Recent studies have attempted to
correlate at-sea distribution with environmental variables to help understand how loggerheads utilize
pelagic habitats (Carr 1987; Luschi, Hays, and Papi 2003; Polovina et al. 2004; Polovina et al. 2000;
Polovina et al. 2006). Studies of satellite-tracked north Pacific loggerheads indicate that five variables
influence their pelagic distribution: sea surface temperature, chlorophyll a concentration, earth
magnetic force, earth magnetic declination, and earth magnetic inclination (Kobayashi et al. 2008). Of
these, temperature and chlorophyll concentration are temporal features of the pelagic environment
identifiable through remote sensing data, and confirm the importance of the 8,000-km long Transition
Zone Chlorophyll Front of the north Pacific (Kobayashi et al. 2008; Polovina et al. 2001).

Similar to the leatherback, the loggerhead embarks on transocean migrations. Migratory routes can be
coastal or involve crossing deep ocean waters (Schroeder, Foley, and Bagley 2003). The species can be
found hundreds of km out to sea, as well as in inshore areas, such as bays, lagoons, salt marshes, creeks,
ship channels, and the mouths of large rivers. Coral reefs, rocky places, and shipwrecks are often used as
feeding areas. The nearshore zone provides crucial foraging habitat, as well as internesting and
overwintering habitat. In the eastern Pacific, loggerheads have been reported as far north as Alaska and
as far south as Chile, with most records of juveniles off the coast of California. Loggerheads that mate
and nest in Japan cross the Pacific to feed in waters off the west coast of Mexico, including the Baja
Peninsula, a critically important developmental habitat for juvenile loggerheads.
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Loggerheads typically nest on beaches close to reef formations and adjacent to warm-temperature
currents (Dodd 1988). They prefer nesting beaches facing the open ocean or along narrow bays (Conant
et al. 2009). Nesting beaches tend to be wide and sandy, backed by low dunes and fronted by a flat
sandy approach from the water (Miller, Limpus, and Godfrey 2003). Nests are typically laid between the
high tide line and the dune front (Hailman and Elowson 1992).

Loggerheads are distributed throughout the tropical and temperate waters of the Pacific, with all known
nesting beaches located north of 25°N and south of 25°S (The SWoT Team 2007). The only known
nesting areas for loggerheads in the North Pacific are found in southern Japan, where the nesting season
is late May to August (National Marine Fisheries Service and U.S. Fish and Wildlife Service 1998e¢).
Nesting in other South Pacific locations occurs in low densities or remains unsubstantiated (Conant et al.
2009).

Figure 6-9 shows loggerhead sea turtle nesting sites throughout the Pacific, as provided by turtle
research groups to the State of the World’s Sea Turtles (SWOT) database. Figure 6-10 shows loggerhead
sea turtle nesting sites and beach-specific nesting densities in Japan, the only country in the North
Pacific where loggerheads nest.

Open Ocean Waters of the MRA Study Area

NORTH CENTRAL PACIFIC GYRE. The North Pacific loggerhead distinct population segment appears to
use the entire North Pacific Ocean during development, with substantial evidence that individuals make
two transoceanic crossings. The first crossing (west to east) is made immediately after they hatch from
the nesting beach in Japan, using the Kuroshio and North Pacific currents (Kobayashi et al. 2008) to
reach foraging grounds off Baja California (Bowen et al. 1995; Peckham et al. 2007). The second (east to
west) is made when they reach either the late juvenile or adult life stage, returning to their natal
beaches for reproduction (Nichols et al. 2000; Resendiz et al. 1998). They remain in the western Pacific
for the remainder of their life cycle (Hatase, Kinoshita, et al. 2002; Iwamoto et al. 1985; Sakamoto et al.
1997; Tetra Tech EM Inc. 2010). Offshore, in waters beyond the 330-ft. (100-m) isobath, juvenile
loggerheads forage in or migrate through the North Central Pacific Gyre as they move between North
American developmental habitats and nesting beaches in Japan. The highest densities of loggerheads
can be found just north of Hawai‘i within the North Pacific transition zone (Polovina et al. 2000). Satellite
tracks of 186 loggerheads show a concentration between 30 and 45°N and 140°E to 150°W, with smaller
concentrations in the East China Sea and Baja California (Kobayashi et al. 2008).

KUROSHIO CURRENT. The loggerhead turtle, known in Japan as “akaumigame,” is the most common sea
turtle species occurring year round in the waters off Japan. Loggerhead turtles are widely distributed
from Honshi to the southern Ryukyu Islands and from the continental shelf into deep, oceanic waters of
the western North Pacific (Hatase, Kinoshita, et al. 2002; Hatase, Matsuzawa, et al. 2002; Uchida and
Nishiwaki 1995). Only during winter-spring in waters north of where the Kuroshio Current deflects east
off the coast of Honshii is loggerhead occurrence low or unknown. Off the northeast coast of Honshd,
the cold water Oyashio Current dominates the region’s oceanography. To prevent themselves from
stranding due to cold-stunning, most loggerhead turtles avoid this cold water current during the coldest
months of the year. However, when these temperate waters warm up in the summer-fall, loggerheads
expand their range north to take advantage of northward-moving prey (Morreale and Standora 1998;
Shoop and Kenney 1992). The Kuroshio Extension Bifurcation, located between 155°E and the dateline,
and from 30 to 40°N, is an important pelagic foraging area of juvenile loggerheads during the fall,
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winter, and spring (Polovina et al. 2006), when oceanographic conditions increase primary productivity
and concentrate prey species.

EAST CHINA SEA. Tag-recapture studies have shown that the East China Sea is a major foraging habitat
for post-nesting adult females (Balazs and Chaloupka 2006; Chan et al. 2007; Tetra Tech EM Inc. 2010),
while the shallow waters of the East China Sea are a major wintering area for adult loggerheads
(lwamoto et al. 1985). Adult female loggerheads, presumably from the North Pacific stock, have been
captured in coastal set net fisheries in the eastern waters of Taiwan (Cheng and Chen 1997), indicating
migration across the East China Sea.

Coastal Waters of the MRA Study Area

JAPAN ARCHIPELAGO. Loggerheads nest from 24°N on Yakushima Island in the Nansei Archipelago,
along the east coast of Kytshid and Honshi Islands to 37°N (Uchida 1994). Nesting beaches are located
only on the Pacific side of these islands (Kamezaki et al. 2003). Along the Pacific coast of Japan, nine
major nesting beaches (greater than 100 nests per season) and six sub-major beaches (10—100 nests per
season) have been identified. The main breeding areas for loggerheads are Inakahama on Yakushima
Island, Miyazaki on KyGshd, Hiwasa in Tokusima (Shikoku), the Senri Coast (Minabe beach) in
Wakayama, and Omaezaki (Atsumi Beach) on Honshi (Sea Turtle Association of Japan 2012).

BOsoO Peninsula, Izu Peninsula, and Izu Islands. There is one important nesting beach in this region, at
Omaezaki Beach. Nesting occurs between late-May and August, with the number of nests ranging from
22 to over 200 nests, fluctuating widely since 1973 (Nobetsu et al. 2004). The most recent nesting
counts from the late 1990s were approximately 100 nests.

Kyushi Island, Osumi Islands, and Tokara Archipelago. (Kamezaki et al. 2003) identified six major and
sub-major nesting sites on Kytshi and three on the Osumi islands. Yakushima Island, within the Osumi
Islands, is the most important nesting location for the North Pacific loggerhead, with approximately 30%
of all loggerhead nesting in Japan on Inakahama and Maehama beaches (Kamezaki et al. 2003). Miyazaki
and Fukiagahama beaches are important nesting aggregations on Kyshi (Kamezaki et al. 2003).

Okinawa Island, Kerama Island, Kume Island, and Dait6 Islands. Smaller nesting agregations occur on
the southern islands in the Nansei Archipelago, as far south as Yaeyama and Miyako Islands of the
Okinawa prefecture (Kamezaki et al. 2003). Known nesting beaches include Nishiohama, Ibaruma, Osaki,
and Gusukube. These sites are the southernmost nesting beaches for the North Pacific loggerhead.

MARIANA ARCHIPELAGO. Loggerheads are considered rare in the waters of the Mariana archipelago.
They are not known to nest on these islands.

6.5.6 Species-specific Threats

Major threats to the species are fisheries bycatch, alteration of nesting habitat, direct harvest ofadults
and eggs, and predation (National Marine Fisheries Service 2012a). Incidental bycatch in commercial
fisheries is currently a tremendous source of loggerhead mortality, with coastal and artisanal fisheries in
Mexico and the Asian region likely representing the most serious threats to North Pacific loggerheads
(Conant et al. 2009; Gilman et al. 2010; Peckham et al. 2008; Peckham et al. 2007). Coastal fisheries off
Baja California have the highest bycatch rates for loggerhead worldwide (Conant et al. 2009; Peckham et
al. 2008; Peckham et al. 2007)