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1 INTRODUCTION

The affected environment descriptions in Chapter 4 of this Programmatic Environmental
Impact Statement (EIS) succinctly describe and summarize the existing environment of the Area of
Interest (AOI) (Figure E-1) in sufficient yet concentrated detail necessary to support the impact
analysis of the alternatives. The succinct descriptions avoid an encyclopedic Programmatic EIS and
promote an analytic approach to the document. This appendix provides expanded, more
comprehensive information, including additional details regarding the affected environment
resources, and was indirectly considered during the preparation of this Programmatic EIS.

As described in Chapter 4.1.1 and shown in Table 4.1-2 of this Programmatic EIS,
preliminary screening was conducted to identify the resources at risk of impact from the proposed
and anticipated geological and geophysical (G&G) activities in the Gulf of Mexico (GOM). Screening
allows for completion of a focused impact analysis by eliminating (from detailed analysis) resources
with no potential for adverse or significant impact. This approach focuses the analysis on the
resources at greatest risk for impact, which resulted in the identification of 12 resources carried
forward for detailed analysis. The comprehensive affected environment information for those
12 resources is provided in Sections 2 through 13. To further describe the environmental setting,
affected environment descriptions for additional resources (those that did not receive a detailed
impact analysis) are provided in Sections 14 through 21.

In October 2015, the National Oceanic and Atmospheric Administration (NOAA) released a
Draft Programmatic Damage Assessment and Restoration Plan and Draft Programmatic EIS
(PDARP/PEIS) (USDOC, NOAA, 2015a). In February 2016, the Final PDARP/PEIS was released
(Deepwater Horizon Natural Resource Damage Assessment Trusstees, 2016). The PDARP/PEIS
considers programmatic alternatives to restore natural resources, ecological services, and
recreational use services damaged or lost because of the 2010 Deepwater Horizon explosion, oil
spill, and response (including the sinking of the drilling unit), oil spil, and response. The
PDARP/PEIS includes an assessment of “injury” to natural resources resulting from the Deepwater
Horizon explosion, oil spill, and response. Resources screened out of the impact analysis (Sections
14 through 21) have summarized information therein.



Figure E-1.

Geographic Boundary of the Gulf of Mexico G&G Programmatic EIS Area or Interest.
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2 MARINE MAMMALS

Chapter 4.2.1 of this Programmatic EIS provides the succinct description of the affected
environment for marine mammals in sufficient detail to support the impact analyses. Mammals
potentially occurring in the AOI are listed and described in Table 4.2-1 of this Programmatic EIS.
The following descriptions provide additional information on marine mammal life histories.
Information from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage
Assessment Trusstees, 2016) is included below where appropriate. Information on each species is
separated into the following subsections: population; distribution and abundance; habitat; behavior;
vocalization and hearing; threats; and status.

2.1 CETACEANS — MYSTICETES
2.1.1 Bryde’s Whale

Bryde’s whales (Balaenoptera edeni) are large animals (considered medium-sized for
balaenopterids) with a sleek body that is dark gray in color and white on the ventral side (USDOC,
NMFS, 2015a). They can reach lengths ranging from 13 to 16.5 m (43 to 54 ft) and weigh up to
approximately 40,000 kg (90,000 Ib). Males are usually slightly smaller than females.

2.1.1.1 Population

The species complex includes one species, Balaenoptera edeni (Bryde’s whale), that occurs
in the Pacific, Indian, and Atlantic Oceans between approximately 40° N. and 40° S. latitude, and
two subspecies that occur within the Indian and Pacific Oceans: B. e. edeni (Eden’s whale) and
B. e. brydei (offshore Bryde’s whale) (Committee on Taxonomy, 2013). For management purposes,
Bryde’s whales inhabiting U.S. waters have been divided into three stocks: the Eastern Tropical
Pacific stock; Hawaiian stock; and Northern GOM stock (USDOC, NMFS, 2015a). It is possible that
Bryde’s whales found in the GOM may represent a resident stock (Schmidly, 1981; Leatherwood
and Reeves, 1983); however, no information on stock differentiation is available. Rosel and Wilcox,
(2014) characterized genetic diversity and phylogenetic relationships of GOM resident whales to
other members of the Bryde’s whale complex. Their low abundance in the region was consistent
with extremely low levels of genetic diversity found in both mitochondrial DNA and nuclear genomes,
and places these whales at risk from decreased fitness and evolutionary potential, and demographic
stochasticity (Rosel and Reeves, 2000). The high level of genetic divergence of GOM Bryde’s
whales, when compared with the two recognized Bryde’s whale subspecies (B. e. edeni and
B. e. brydei) and other balaenopterids, suggests that they have been isolated for a relatively long
period of time. The combination of low genetic diversity, low population size, restricted distribution,
and multiple potential sources for human-induced mortality elevates the level of concern for this
population (Rosel and Wilcox, 2014).

2.1.1.2 Distribution and Abundance

Bryde’s whales are distributed globally in tropical and subtropical waters of the world
(Omura, 1959; Kato, 2002). In the western Atlantic Ocean, Bryde’s whales are reported to occur in
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waters with average temperatures of 16.3°C (61.3°F) from the southeastern U.S. and the southern
West Indies to Brazil, or roughly between 40° N. and 40° S. latitude (Leatherwood and Reeves,
1983; Kato, 2002). Bryde’s whales occur in coastal and pelagic waters and often are sighted in shelf
break waters or near topographic features such as the De Soto Canyon or Florida Escarpment in the
GOM (Mullin et al., 1994; Davis et al., 2000). Figure 4.2-3 of this Programmatic EIS shows the
distribution of Bryde’s whale sightings in the AOI. The Bryde’s whale is considered the most
common mysticete in the GOM and appears to occur in the GOM year-round (Wirsig et al., 2000),
although only rarely.

The CetMap abundance estimate for GOM Bryde’s whales is 44 individuals (Roberts et al.,
2016). Similarly, from the National Marine Fisheries Service’s (NMFS) Stock Assessment Report’s
(SAR) data, the best current abundance estimate available for northern GOM Bryde’s whales is
33 individuals (CV = 1.07). This estimate was based on results from a summer 2009 oceanic survey
covering waters from the 200-m (168-ft) isobath to the seaward extent of the U.S. Exclusive
Economic Zone (EEZ) (Waring et al., 2014). Historically, the estimate from surveys within oceanic
waters was 35 individuals (CV = 1.10) between 1991 and 1994 (Hansen et al., 1995), 40 individuals
(CV = 0.61) between 1996 and 2001 (Mullin and Fulling, 2004), and 15 individuals (CV = 1.98)
between 2003 and 2004 (Mullin, 2007).

2.1.1.3 Habitat

Shipboard and aerial surveys conducted by the NMFS in oceanic waters of the northern
GOM at various times throughout all seasons only observed Bryde’'s whales between the 100- and
300-m (328- and 984-ft) isobaths (maximum depth, 302 m [991 ft]; in the eastern Gulf of Mexico from
south of Pensacola (head of De Soto Canyon) to northwest of Tampa Bay, Florida (Maze-Foley and
Mullin, 2006; Waring et al., 2013; Rosel and Wilcox, 2014). Additionally, Rice et al. (2014) recorded
sounds associated with Bryde’s whales from several autonomous recording units deployed south of
Panama City, Florida, from June through October 2010. An area has been designated as a
Biologically Important Area for GOM Bryde’s whales, based on extensive expert review and
synthesis of published and unpublished information (LaBrecque et al., 2015).

2.1.1.4 Behavior

Bryde’s whales typically are seen alone or in pairs (Tershy, 1992) but have been observed in
groups of up to 10 individuals (Miyazaki and Wada, 1978). In the GOM, they occur alone or in
groups of up to seven individuals (Mullin and Hoggard, 2000). Bryde’s whales have been recorded
swimming at speeds of 10.8 kn (12.4 mph) (Cummings, 1985) with dives lasting as long as
20 minutes; dive depths are not known. Bryde’'s whales feed primarily on euphausiids, copepods,
and schooling fish such as sardines, herring, pilchard, and mackerel (Best, 1960; Nemoto and
Kawamura, 1977; Cummings, 1985; Tershy, 1992; Tershy et al., 1993).
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2.1.1.5 Hearing and Vocalizations

Bryde’s whales are classified within the low-frequency, cetacean functional, marine mammal
hearing group (7 Hz to 30 kHz) (Au et al., 2006; Lucifredi and Stein, 2007; Southall et al., 2007;
Ketten and Mountain, 2009; Tubelli et al.,, 2012). There is no direct measurement of auditory
threshold for Bryde’s whales (Ketten, 2000; Theweissen, 2002). They are known to produce a
variety of low-frequency sounds in the 20- to 900-Hz band (Cummings, 1985; Edds et al., 1993;
Oleson et al., 2003). A pulsed moan has been recorded in frequencies ranging from 100 to 900 Hz.
Oleson et al. (2003) reported call types with a fundamental frequency below 60 Hz. These lower
frequency call types have been recorded from Bryde's whales in the Caribbean, eastern tropical
Pacific, and off the coast of New Zealand. Calves produce discrete pulses at 700 to 900 Hz (Edds
etal., 1993). The function of these sounds is unknown, but it is assumed to be used for
communication. Source levels (SLs) range between 152 and 174 dB re 1 yPa at 1 m (Frankel,
2002).

2.1.1.6 Threats

Annual human-caused mortality and serious injury is unknown for the Northern GOM stock of
Bryde’s whales. There is no documented mortality or serious injury associated with commercial
fishing. In 2009, there was one known Bryde’s whale mortality as a result of a ship strike. The
species is currently hunted outside the U.S. (Japanese whalers) and artisanal whalers have hunted
and taken Bryde’s whales off the coasts of Indonesia and the Philippines. The Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) quantified the impacts
from the 2010 Deepwater Horizon oil spill on Bryde’'s whales. Forty-eight percent of the population
was impacted by Deepwater Horizon oil, resulting in an estimated 22 percent maximum decline in
population size. Due to their already small population size, Bryde’s whales are highly susceptible to
any threats that can reduce productivity and resiliency to perterbations.

2.1.1.7 Status

The Bryde’s whale is currently protected under the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) as well as the MMPA and is classified as
data deficient by the International Union for Conservation of Nature (IUCN). In 2014, the Natural
Resources Defense Council (NRDC) petitioned the Secretary of Commerce, through the NMFS, to
list the Gulf of Mexico population of the Bryde’s whale as an endangered species and to designate
critical habitat to ensure its recovery pursuant to Section 4(b) of the Endangered Species Act (ESA).
In the petition, it is argued that the Bryde's whale in the Gulf of Mexico is significant because of its
unique genetic characteristics, its behavior and morphology, and because it is the only resident
baleen whale population in the Gulf of Mexico (NRDC, 2014). The genetic differentiation of the Gulf
of Mexico Bryde's whale makes it evolutionarily significant (Rosel and Wilcox, 2014). Based on
criteria specified in 50 CFR § 424.14(b)(2), the petition cites the following threats as contributing to
the present or threatened destruction, modification, or curtailment of habitat or range of the Gulf of
Mexico Bryde's whale: ship strikes; acoustic impacts; oil spills; other toxic chemicals; ocean
acidification; entanglement in fishing gear; and trophic impacts due to overfishing. The current
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status of Bryde’s whales in the northern GOM, relative to its optimum sustainable population (OSP),
is unknown. There are insufficient data to determine the population trends for this stock. Total
human-caused mortality and serious injury for this stock is not known; however, one human-caused
mortality was documented in 2009. Population modeling from the Final PDARP/PEIS (Deepwater
Horizon Natural Resource Damage Assessment Trustees, 2016) indicates that the ability of the
GOM population to recover from the Deepwater Horizon injury is unknown. The northern GOM
Bryde’'s whale is a strategic stock because the average annual human-caused mortality and serious
injury exceeds potential biological removal (PBR) (PBR = 0.16) (Waring et al., 2014).

2.2 CETACEANS — ODONTOCETES
2.2.1 Sperm Whale

The sperm whale (Physeter macrocephalus) is the largest odontocete, with adult lengths
ranging from 12 to 18 m (40 to 60 ft). Sperm whales also are the most sexually dimorphic whale in
terms of body length and weight, with adult males being up to approximately 50 percent larger than
females (Whitehead, 2002; Jefferson et al., 2008). Sperm whales are mostly dark gray, though
some individuals have white patches on the ventral side, with an extremely large head that takes up
approximately one-third of its total body length. The most distinctive feature of the sperm whale is
this massive head and specialized nasal complex, which functions as a pneumatic sound generator
(Madsen et al., 2002).

2.2.1.1 Population

There is no clear understanding of the global population structure of sperm whales (Dufault
et al.,, 1999). Recent ocean-wide genetic studies indicate low, but statistically significant, genetic
diversity and no clear geographic structure, but strong differentiation between social groups (Lyrholm
et al., 1996; Lyrholm and Gyllensten, 1998; Lyrholm et al., 1999). Sperm whale populations appear
to be structured socially at the clan level rather than geographically (Whitehead, 2003; Whitehead
et al., 2008).

The International Whaling Commission currently recognizes four sperm whale stocks: North
Atlantic, North Pacific, northern Indian Ocean, and Southern Hemisphere (Reeves and Whitehead,
1997; Dufault et al., 1999). Genetic studies indicate that movements of both sexes through
expanses of ocean basins are common, and that males, but not females, often breed in different
ocean basins than the ones in which they were born (Whitehead, 2003). Matrilinear groups in the
eastern Pacific share nuclear DNA within broader clans, but North Atlantic matrilinear groups do not
share this genetic heritage (Whitehead et al., 2012). Genetic studies of GOM sperm whales found
significant genetic differentiation in matrilineally inherited mitochondrial DNA among whales
examined from the northern GOM and animals examined from the western North Atlantic Ocean,
North Sea, and Mediterranean Sea. However, similar comparisons of biparentally inherited nuclear
DNA showed no significant difference between GOM whales and whales from the other areas of the
North Atlantic. The overall results from these studies indicate that some mature male sperm whales
move in and out of the GOM (Engelhaupt et al., 2009). Results from satellite tagging studies of
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individual GOM sperm whales found no evidence of seasonal migrations of groups outside of the
GOM but documented Gulfwide movements, primarily along the northern continental slope and (in a
few cases) into the southern GOM. Only one sperm whale (an adult male) tagged during this study
left the GOM for the North Atlantic and returned after a period of approximately 2 months (Jochens
et al., 2008).

Sperm whale vocalization patterns called “codas” have distinct patterns and are believed to
be culturally transmitted. Coda patterns have been examined and, based on the degree of social
affiliation of these patterns, can be used to place mixed groups of sperm whales worldwide in
discrete “acoustic clans” (Watkins and Schevill, 1977; Whitehead and Weilgart, 1991; Rendell and
Whitehead, 2001; Rendell and Whitehead, 2003). These vocal dialects indicate parent-offspring
transmission that suggests differentiation in populations (Rendell et al., 2011). Coda patterns from
mixed groups of sperm whales in the GOM were compared with those from other areas of the
Atlantic and suggest that GOM sperm whales may constitute a distinct acoustic clan. However, the
study also found variation in coda patterns between sperm whales in the north-central GOM and the
northwest GOM. From these results, it was suggested that groups of sperm whales from other
acoustic clans (e.g., from the North Atlantic) may occasionally enter the northern GOM (Gordon
et al., 2008).

On average, the total length of GOM sperm whales is 1.5 to 2 m (5 to 7 ft) smaller than
sperm whales measured in other areas (Waring et al., 2013). Older males, which (based on tagging
data) may enter the GOM only for breeding, are larger than the younger males that have not yet
migrated out of the GOM (78 FR 68032). Sperm whale group size in the GOM is smaller on average
than in other oceans; however, group size is variable throughout the global range of sperm whales.
For example, female/immature sperm whale group size in the GOM is one-quarter to one-third that
found in the Pacific Ocean but similar to group sizes observed in the Caribbean (Richter et al., 2008;
Jaquet and Gendron, 2009).

In summary, although movements between the North Atlantic and GOM have been
documented, GOM sperm whales are genetically distinct from their Mediterranean and North Atlantic
relatives (Engelhaupt, 2004; Waring et al., 2013). The acoustic dialect used by this group is also
different from sperm whales in the North Atlantic (Waring et al., 2013). For these and other reasons
(e.g., average size, photo identification studies), sperm whales in the GOM constitute a stock that is
distinct from other Atlantic Ocean stocks, considered as the Northern GOM stock (Waring et al.,
2013).

2.2.1.2 Distribution and Abundance

Sperm whales are cosmopolitan in their distribution, ranging from tropical latitudes to pack
ice edges in both hemispheres. Mature males in the Atlantic range between 70° N. and 70° S.
latitude (Reeves and Whitehead, 1997; Perry et al., 1999), whereas mature females and immature
individuals of both sexes are seldom found higher than 50° N. or 50° S. latitude (Reeves and
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Whitehead, 1997). In winter, sperm whales migrate closer to equatorial waters, primarily to breed
(Kasuya and Miyashita, 1988; Waring et al., 1993).

In the GOM, systematic aerial and ship surveys indicate that sperm whales are widely
distributed during all seasons in continental slope and oceanic waters, particularly along and
seaward of the 1,000-m (3,280-ft) isobaths and within areas of steep depth gradients (Figure 4.2 1
of this Programmatic EIS) (Mullin et al., 1991, 1994, and 2004; Hansen et al., 1996; Jefferson and
Schiro, 1997; Davis et al., 1998; Mullin and Hoggard, 2000; Ortega Ortiz, 2002; Fulling et al., 2003;
Mullin and Fulling, 2004; Maze Foley and Mullin, 2006; Mullin, 2007; Jefferson et al., 2008). The
spatial distribution of sperm whales within the GOM is also strongly correlated with mesoscale
physical features such as Loop Current eddies that locally increase primary production and the
availability of prey (Biggs et al., 2005).

The CetMap abundance estimate for northern GOM sperm whales is 2,128 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM sperm whales, derived from a summer 2009 oceanic survey, is 763 individuals (CV = 0.38)
(Waring et al., 2013). The minimum population estimate resulting from these data is 560 sperm
whales. From 1991 through 1994 and from 1996 through 2001 (excluding 1998), annual surveys
were conducted within oceanic waters during spring along a fixed plankton-sampling trackline. Due
to the limited number of surveys in any given year, the survey effort-weighted estimated average
abundance of sperm whales for all surveys was combined. From 1991 to 1994, the estimate was
530 individuals (CV = 0.31) (Hansen et al., 1996), and for 1996 to 2001, the estimate was
1,349 individuals (CV = 0.23) (Mullin and Fulling, 2004). During summer 2003 and spring 2004,
surveys dedicated to estimating cetacean abundance were conducted along a grid of uniformly
spaced transect lines from a random start. The abundance estimate for sperm whales, pooled from
2003 to 2004, was 1,665 individuals (CV = 0.20) (Mullin, 2007).

Jochens et al. (2006) estimated the number of sperm whales off the Mississippi River Delta
to be 398 individuals (Cl = 253 to 607). Mullin et al. (2004) estimated the number of whales in the
north-central and northwestern GOM at 87 individuals (95% CI = 52 to 146).

2.2.1.3 Habitat

Sperm whales have a strong preference for waters deeper than 1,000 m (3,280 ft) (Watkins,
1977; Reeves and Whitehead, 1997) and are rarely found in waters <300 m (984 ft) deep (Clarke,
1956; Rice, 1989). Sperm whales are frequently found in locations of high productivity resulting from
upwelling or steep underwater topography, such as continental slopes, seamounts, or canyon
features (Jaquet and Whitehead, 1996; Jaquet et al., 1996). Cold-core eddy features are also
attractive to sperm whales in the GOM, likely because of the large numbers of squid that are drawn
to the high concentrations of plankton associated with these features (Biggs et al., 2000; Davis et al.,
2000 and 2002; Wormuth et al., 2000).
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2.2.1.4 Behavior
Reproduction and Social Behavior

Female sperm whales become sexually mature at an average of 9 years or 8.2 to 8.8 m
(27 to 29 ft) (Kasuya, 1991). Males reach lengths of 10 to 12 m (33 to 39 ft) at sexual maturity and
take 9 to 20 years to become sexually mature, but they require another 10 years to become large
enough to successfully breed (Kasuya, 1991; Wirsig et al., 2000). Mean age at physical maturity is
45 years for males and 30 years for females (Waring et al., 2004). Adult females give birth after
roughly 15 months of gestation and nurse their calves for 2 to 3 years (Waring et al., 2004). The
calving interval is estimated to be every 4 to 6 years between the ages of 12 and 40 (Kasuya, 1991;
Whitehead et al., 2008). It has been suggested that some mature males may not migrate to
breeding grounds annually during winter, and instead may remain in higher latitude feeding grounds
for >1 year at a time (Whitehead and Arnbom, 1987).

Sperm whale age distribution is unknown, but sperm whales are believed to live at least
60 years (Rice, 1978). Stable, long-term associations among females form the core of sperm whale
societies (Christal et al., 1998). Up to a dozen females usually live in such groups, accompanied by
their female and young male offspring. Young individuals are subject to alloparental care by
members of either sex and may be suckled by non-maternal individuals (Gero et al., 2009). Groups
may be stable for long periods, such as for 80 days in the Gulf of California (Jaquet and Gendron,
2009). Males start leaving these family groups at approximately 6 years of age, after which they live
in “bachelor schools,” but this may occur more than a decade later (Pinela et al.,, 2009). The
cohesion among males within a bachelor school declines with age. During their breeding prime and
old age, male sperm whales are essentially solitary (Christal and Whitehead, 1997).

Diving

Sperm whales are probably the deepest and longest diving mammalian species, with dives
to a depth of 3 km (1.9 mi) and durations in excess of 2 hours (Clarke, 1976; Watkins et al., 1985;
Watkins et al., 1993). However, dives are generally shorter (25 to 45 minutes) and shallower (400 to
1,000 m [1,312 to 3,280 ft]). Dives are separated by 8- to 11-minute rests at the surface (Gordon,
1987; Papastavrou et al., 1989; Wirsig et al., 2000; Jochens et al., 2006; Watwood et al., 2006).
Sperm whales typically travel approximately 3 km (1.9 mi) horizontally and 0.5 km (0.3 mi) vertically
during a foraging dive (Whitehead, 2003). Differences in night and day diving patterns are not
known for this species, but, like most diving air-breathers for which there are data (rorquals, fur

seals, and chinstrap penguins), sperm whales probably make relatively shallow dives at night when
prey are closer to the surface.

Feeding

Sperm whales appear to feed regularly throughout the year (USDOC, NMFS, 2006). It is
estimated they consume approximately 3 to 3.5 percent of their body weight daily (Lockyer, 1981).
They seem to forage mainly on or near the seafloor, often ingesting stones, sand, sponges, and
other non-food items (Rice, 1989). A large proportion of a sperm whale’s diet consists of low-fat,
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ammoniacal, or luminescent squids (Clarke, 1980 and 1996; Martin and Clarke, 1986). While sperm
whales feed primarily on large and medium-sized squids, the list of documented food items is fairly
long and diverse. Prey items include other cephalopods, such as octopuses, and medium- and
large-sized demersal fishes, such as rays, sharks, and many teleosts (Berzin, 1972; Clarke, 1977;
Clarke, 1980; Rice, 1989; Angliss and Lodge, 2004). The diet of large males in some areas,
especially in high northern latitudes, is dominated by fish (Rice, 1989).

2.2.1.5 Vocalization and Hearing

Sound production and reception by sperm whales are better understood than in most
cetaceans. Sperm whales produce broadband clicks in the 100 Hz to 20 kHz range that can be
extremely loud for a biological source (200 to 236 dB re 1 yPa at 1 m), although lower SL energy
has been suggested at approximately 171 dB re 1 yPa at 1 m (Weilgart and Whitehead, 1993 and
1997; Goold and Jones, 1995; Mghl et al., 2003). Most of the energy in sperm whale clicks is
concentrated at approximately 2 to 4 kHz and 10 to 16 kHz (Weilgart and Whitehead, 1993; Goold
and Jones, 1995; USDOC, NMFS, 2006). The highly asymmetric head anatomy of sperm whales is
likely an adaptation to produce the unique clicks recorded from these animals (Norris and Harvey,
1972; Cranford, 1992). Long, repeated clicks are associated with feeding and echolocation
(Weilgart and Whitehead, 1993 and 1997; Goold and Jones, 1995). However, clicks are also used
in short patterns (codas) during social behavior and intragroup interactions (Weilgart and Whitehead,
1993). They may also aid in intraspecific communication. Another class of sound, “squeals,” are
produced at frequencies of 100 Hz to 20 kHz (e.g., Weir et al., 2007).

The understanding of sperm whale hearing stems largely from the sounds they produce.
The only direct measurement of hearing was from a young stranded individual from which auditory
evoked potentials were recorded (Carder and Ridgway, 1990). From this whale, responses support
a hearing range of 2.5 to 60 kHz. Sperm whales therefore are classified within the mid-frequency,
cetacean functional, marine mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007).
However, behavioral responses of adult, free-ranging individuals also provide insight into hearing
range; sperm whales have been observed to frequently stop echolocating in the presence of
underwater pulses made by echosounders and submarine sonar (Watkins and Schevill, 1975;
Watkins et al., 1985). They also stop vocalizing for brief periods when codas are being produced by
other individuals, perhaps because they can hear better when not vocalizing themselves (Goold and
Jones, 1995). Because they spend large amounts of time at depth and use low-frequency sound,
sperm whales are likely to be susceptible to low-frequency sound in the ocean (Croll et al., 1999).

2.2.1.6 Threats

Natural

Sperm whales are known to be occasionally preyed upon by killer whales (Jefferson et al.,
1991; Pitman et al., 2001) and large sharks (Best et al., 1984) as well as harassed by pilot whales
(Arnbom et al., 1987; Rice, 1989; Whitehead, 1995; Palacios and Mate, 1996; Weller et al., 1996).
Whitt et al. (2015) reported a prolonged interaction between killer whales and sperm whales in the
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GOM during 2011. Strandings are relatively common events, with one to dozens of individuals
beaching themselves and dying during any single event. Although several hypotheses have been
proposed, such as navigation errors, illness, and anthropogenic stressors (Goold et al., 2002;
Wright, 2005), direct widespread causes of strandings remain unclear. An additional natural threat
to humback whales includes calcivirus and papillomavirus pathogens (Smith and Latham, 1978;
Lambertsen et al., 1987).

Anthropogenic

Sperm whales historically faced severe depletion from commercial whaling operations. From
1800 to 1900, the International Whaling Commission estimated that nearly 250,000 sperm whales
were killed by whalers, with another 700,000 killed from 1910 to 1982. However, other estimates
have included 436,000 individuals killed between 1800 and 1987 (Carretta et al., 2005). However,
all of these estimates are likely underestimates due to illegal and inaccurate killings by Soviet
whaling fleets between 1947 and 1973. Additionally, Soviet whalers disproportionately killed adult
females in any reproductive condition (pregnant or lactating) as well as immature sperm whales of
either gender. Following a moratorium on whaling by the International Whaling Commission,
significant whaling pressures on sperm whales were eliminated.

There were eight sperm whale strandings in the northern GOM between 2006 and 2010
(Waring et al., 2013). For one stranding, no evidence of human interaction was detected; for the
remaining seven strandings, it could not be determined if there was evidence of human interactions.
During June 2010, one dead sperm whale was found floating 124 km (77 mi) due south of the
Deepwater Horizon spill site. 1t was not found in oiled waters; however, the location of its death is
unknown. The cause of death is also unknown; the animal did not appear oily. The Final
PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
summarized injuries to GOM sperm whales and stated that 16 percent of the population was
exposed to Deepwater Horizon oil and 6 percent of the population was killed as a result. In addition,
7 percent of females likely experienced reproductive failure, and 6 percent of the population has
experienced adverse health effects. Stranding data probably underestimate the extent of human
related mortality and serious injury because (1) not all marine mammals that die or are seriously
injured in human interactions wash ashore; (2) not all that wash ashore are discovered, reported, or
investigated; and (3) not all that wash ashore show signs of entanglement or other human
interaction. Sperm whales (and other oceanic species) that die in waters greater than 20-m (66-ft)
depth are extremely unlikely (<1%) to be found as beached carcasses in the GOM (Deepwater
Horizon Marine Mammal Injury Quantification Team, 2015). Finally, the level of technical expertise
among stranding network personnel varies widely as does the ability to recognize signs of fishery
interactions. Two sperm whale deaths have been considered to be part of the ongoing GOM
cetacean unusual mortality event (UME).

In U.S. waters, sperm whales are known to have been incidentally captured in drift gillnet
operations (Barlow et al., 1997), resulting in serious injury and mortality. Interactions between
longline fisheries and sperm whales have been reported, primarily in Alaskan fisheries (Rice, 1989;
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Hill and Demaster, 1998), and observers have documented sperm whales feeding on fish caught in
longline gear. The available evidence does not indicate sperm whales are being killed or seriously
injured as a result of these interactions, although the nature and extent of interactions between
sperm whales and longline gear is not yet clear. In the GOM, sperm whales are most likely to
interact with pelagic longlines. No fishing-related mortality or serious injury of a sperm whale was
reported in the GOM between 1998 and 2010. However, in 2008, there was one sperm whale
released alive with no serious injury after an entanglement interaction with the pelagic longline
fishery and one mortality due to entanglement in the sea anchor (parachute anchor and lines) of a
longline fishing vessel (Garrison et al., 2009).

Contaminants have been identified in sperm whales but vary widely in concentration based
on life history and geographic location, with northern hemisphere individuals generally carrying
higher burdens (Evans et al., 2004). Contaminants include dieldrin, chlordane, DDT, DDE, PCBs,
HCB, and HCHs as well as several heavy metals in a variety of body tissues (Aguilar, 1983; Law
etal., 1996; Evans et al.,, 2004). However, unlike other marine mammals, females appear to
bioaccumulate toxins at greater levels than males, which may be related to possible dietary
differences between females who remain at relatively low latitudes compared wirh more migratory
males (Aguilar, 1983; Wise et al., 2009). Ingestion of trash and debris can have fatal consequences
even for large whales, with multiple instances of stranded sperm whales found having ingested
plastic debris (e.g., Lambertsen, 1990; Viale et al., 1992; USDOC, NMFS, 2009a; de Stephanis
etal.,, 2013).

There have not been any recent documented ship strikes involving sperm whales, although
there are a few records of ship strikes in the 1990s. The lack of recent evidence should not lead to
the assumption that no mortality or injury from collisions with vessels occurs as carcasses that do
not drift ashore may go unreported, and those that do strand may show no obvious signs of having
been struck by a ship (USDOC, NMFS, 2009a). Worldwide, sperm whales are known to have been
struck 17 times out of a total record of 292 strikes of all large whales, 13 of which resulted in
mortality (Laist et al., 2001; Jensen and Silber, 2004). One sperm whale mortality, possibly resulting
from a vessel strike, has been documented for the GOM. The incident occurred in 1990 in the
vicinity of Grand Isle, Louisiana. Deep cuts on the dorsal surface of the whale indicated the ship
strike was probably pre-mortem (Jensen and Silber, 2004). Given the current number of reported
cases of injury and mortality, it does not appear that ship strikes are a significant threat to sperm
whales (Whitehead, 2003).

2.2.1.7 Status

Sperm whales were originally listed as endangered in 1970 (35 FR 18319), and this status
remains under the ESA. The IUCN has classified the sperm whale as vulnerable. Sperm whales
are designated as depleted because of the species’ listing under the ESA, and the Northern GOM
stock is classified as strategic under the MMPA. The current PBR for GOM sperm whales is
1.1 individuals (Waring et al., 2013). The NMFS has not designated critical habitat for sperm
whales. Sperm whales were widely harvested from the northeastern Caribbean (Romero et al.,



Gulf of Mexico G&G Activities Programmatic EIS E-13

2001) and the GOM, where sperm whale fisheries operated during the late 1700s to the early 1900s
(Townsend, 1935; USDOC, NMFS, 2006). Presumably from the effects of whaling pressure, sperm
whale populations remain small. Because of their small population size, small changes in
reproductive parameters, such as the loss of adult females, may significantly affect the growth of
sperm whale populations (Chiquet et al., 2013). No population trends can be interpreted from data
available for the GOM; however, recent information from the Final PDARP/PEIS (Deepwater Horizon
Natural Resource Damage Assessment Trustees, 2016) suggests that sperm whales in the GOM
have experienced a population decline (6%) as a result of injury from the spill. Changes in
abundance will be difficult to interpret without a Gulfwide understanding of sperm whale abundance.
Studies based on abundance and distribution surveys restricted to U.S. waters are unable to detect
temporal shifts in distribution beyond U.S. waters that might account for any changes in abundance
(Waring et al., 2013).

2.2.2 Pygmy and Dwarf Sperm Whales

Pygmy (Kogia breviceps) and dwarf (Kogia sima) sperm whales are in the family Kogiidae.
Pygmy sperm whales reach lengths of approximately 3.5 m (11 ft) and weigh between 315 and
450 kg (700 and 1,000 Ib). Dwarf sperm whales can reach lengths of approximately 2.7 m (9 ft) and
weigh between 135 and 270 kg (300 and 600 Ib). Females may be slightly smaller than males.

2.2.2.1 Population

For management purposes, pygmy and dwarf sperm whales inhabiting U.S. waters have
been divided into four stocks: the California/Oregon/Washington stock; the Hawaiian stock; the
Northern GOM stock; and the Western North Atlantic stock. Although GOM populations of the two
Kogia species are provisionally being considered as separate stocks for management purposes,
there is currently no information to differentiate these stocks from the Atlantic Ocean stock(s)
(Waring et al., 2012).

2.2.2.2 Distribution and Abundance

Pygmy and dwarf sperm whales are distributed worldwide, primarily in temperate to tropical
oceanic waters from 40° S. to 60° N. latitude. Both Kogia species are believed to occur year-round
in the GOM (Wdrsig et al., 2000). Dwarf and pygmy sperm whales are difficult to differentiate at sea,
and sightings usually are categorized as Kogia spp. (Waring et al., 2012). Sightings of this category
were documented in all seasons during GulfCet aerial surveys of the northern GOM from 1992 to
1998 (Hansen et al., 1996; Mullin and Hoggard, 2000). They have been known to strand along the
coast of the GOM, especially in fall and winter, which may be associated with the calving season
(Widrsig et al., 2000). Dwarf sperm whales do not strand as frequently as pygmy sperm whales
(Wursig et al., 2000). Breeding areas for both species include waters off Florida (Evans, 1987).
There is little evidence of whether pygmy and dwarf sperm whales have a seasonal migration
pattern (McAlpine, 2002).
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The CetMap abundance estimate for dwarf and pygmy sperm whale (combined) is
2,234 individuals (Roberts et al., 2016). From NMFS SAR data, the best abundance estimate
available for northern GOM dwarf and pygmy sperm whales is 186 individuals (CV = 1.04). This
estimate is from a summer 2009 oceanic survey covering waters from the 200-m (656-ft) isobath to
the seaward extent of the U.S. EEZ (Waring et al., 2012). Historically, for surveys conducted in
oceanic waters from 1991 to 1994, the estimate was 547 individuals (CV = 0.28); for 1996 to 2001
(excluding 1998), 742 individuals (CV = 0.29); and from 2003 to 2004, the estimate was
453 individuals (CV = 0.35) (Waring et al., 2012).

2.2.2.3 Habitat

Dwarf sperm whales generally have been sighted in warmer waters than pygmy sperm
whales (Caldwell and Caldwell, 1989). Pygmy sperm whales typically are sighted in water depths of
100 to 2,000 m (328 to 6,562 ft) while dwarf sperm whales are thought to be more pelagic and
deeper divers (Barros et al., 1998).

2.2.2.4 Behavior

Dwarf sperm whales are found at the surface in groups of up to 10 individuals while pygmy
sperm whales are found in smaller groups of 1 to 6 individuals (Caldwell and Caldwell, 1989). These
groups can vary based on age and sex, but little else is known about the social organization of these
species. Kogia are rarely active or aerial at the surface, and it is very uncommon for them to
approach boats. Usually they are seen slowly swimming (3 kn; 3.5 mph) or “logging” (floating
motionless) at the surface, showing only a small portion of their body. Before diving, they will slowly
roll or sink and disappear from view without displaying their flukes. This species is very difficult to
visually spot at sea given their timid behavior, lack of a visible blow, and low profile in the water.
They usually are only detected in ideal (i.e., calm) sea state and weather conditions (e.g., low wind
speeds and little or no swells) (USDOC, NMFS, 2015a). Swim speeds vary and were found to reach
up to 5.9 kn (6.8 mph) (Scott et al., 2001). In the GOM, the maximum dive time for dwarf sperm
whales was recorded as 43 minutes (Breese and Tershy, 1993; Willis and Baird, 1998). Their diet
consists of cephalopods (e.g., squids and octopuses), crustaceans (e.g., crabs and shrimp), and
fish. Based on the structure of their lower jaw and analysis of stomach contents, these animals
forage and feed in mostly mid-water and deepwater environments as well as near the seafloor.
Pygmy sperm whales may feed in slightly deeper waters than dwarf sperm whales (USDOC, NMFS,
2015a).

Dwarf sperm whales become sexually mature at 2.5 to 5 years of age, whereas pygmy
sperm whales become sexually mature at 4 to 5 years of age. Gestation is estimated to be 9 to
11 months, and newborn pygmy sperm whale calves are approximately 1.2 m (4 ft) in length and
weigh 50 kg (110 Ib); newborn dwarf sperm whale calves are approximately 1 m (3 ft) in length and
weigh 40 to 50 kg (88 to 110 Ib). Calves probably are weaned after 1 year. Females may give birth
to calves in consecutive years. The estimated lifespan for these species is 22 to 23 years (USDOC,
NMFS, 2015a).
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2.2.2.5 Vocalizations and Hearing

Sparse data are available on the hearing sensitivity for pygmy or dwarf sperm whales. An
auditory brainstem response (ABR) study on a rehabilitating pygmy sperm whale indicated that this
species has an underwater hearing range that is most sensitive between 90 and 150 kHz (Carder
et al., 1995; Ridgway and Carder, 2001). Thomas et al. (1990) recorded a low-frequency sweep
between 1,300 and 1,500 Hz from a captive pygmy sperm whale in Hawaii. Richardson et al. (1995)
reported pygmy sperm whale click frequency ranging from 60 to 200 kHz, with the dominant
frequency at 120 kHz. Recent recordings from captive and stranded pygmy sperm whales indicate
that they produce sounds between 60 and 200 kHz with peak frequencies at 120 to 130 kHz, while
echolocation pulses were documented with peak frequencies at 125 to 130 kHz (Marten, 2000;
Ridgway and Carder, 2001). No geographical or seasonal differences in sounds have been
documented. No information is available on sound production in dwarf sperm whales.

2.2.2.6 Threats

The commercial fishery that could interact with the Northern GOM stock is the large pelagic
longline fishery. Total human-caused mortality and serious injury for this stock is not known. There
is insufficient information available to determine whether the total fishery-related mortality and
serious injury for this stock is insignificant and approaching zero mortality and serious injury rate.
The Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees,
2016) summarized injuries to GOM pygmy and dwarf sperm whales from the Deepwater Horizon oil
spill. Fifteen percent of the population was exposed to Deepwater Horizon oil and 5 percent of the
population was killed as a result. In addition, 7 percent of the females likely experienced
reproductive failure, and 6 percent of the population has experienced adverse health effects.

2.2.2.7 Status

Both Kogia species are protected under the MMPA and classified as least concern by the
IUCN. The species are not listed as threatened or endangered under the ESA. The status of Kogia
in the northern GOM, relative to OSP, is unknown. There are insufficient data to determine the
population trends for the two species; however, recent information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) suggests that they
have experienced a population decline (5%) as a result of injury from the Deepwater Horizon oil spill.
They are not considered strategic stocks because it is assumed that average annual human-related
mortality and serious injury does not exceed combined PBR (PBR = 0.9). However, the continuing
inability to distinguish between species of Kogia raises concerns about the possibility of mortalities of
one stock or the other exceeding PBR (Waring et al., 2012).

2.2.3 Cuvier's Beaked Whale

Cuvier's beaked whales (Ziphius cavirostris) are members of the beaked whale family
Ziphiidae. They can reach lengths of 4.5 to 7 m (15 to 23 ft) and weigh 1,845 to 3,090 kg (4,000 to
6,800 Ib). There is no significant sexual dimorphism in regards to body size for this species
(USDOC, NMFS, 2015a).
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2.2.3.1 Population

For management purposes, Cuvier's beaked whales inhabiting U.S. waters have been
divided into five stocks: the Alaska stock; the California/Oregon/Washington stock; the Hawaiian
stock; the Northern GOM stock; and the Western North Atlantic stock. The Northern GOM stock is
provisionally being considered a separate stock for management purposes, although there is
currently no information to differentiate this stock from the Western North Atlantic stock (Waring
et al., 2012).

2.2.3.2 Distribution and Abundance

Cuvier's beaked whales are found in deep offshore waters of all oceans from 60° N. to 60° S.
latitude (Jefferson et al., 1993) but are more common in subtropical and temperate waters (Evans,
1987). Cuvier's beaked whales are reported in the GOM from strandings and live individuals sighted
during surveys. Strandings records are primarily from the eastern GOM along the Florida coast.
Sightings of live individuals were made primarily within the central and western GOM, in areas with
water depths of approximately 2,000 m (6,562 ft) (Wdrsig et al., 2000). During GulfCet surveys, they
were sighted only during spring (Davis and Fargion, 1996).

The CetMap abundance estimate for GOM beaked whales, including Cuvier's, Gervais’, and
Blainville’s (combined) is 2,910 individuals (Roberts et al., 2016). From NMFS SAR data, the best
abundance estimate available for Cuvier's beaked whales in the northern GOM is 74 individuals
(CV =1.04). This estimate is from a summer 2009 oceanic survey covering waters from the 200-m
(656-ft) isobath to the seaward extent of the U.S. EEZ. This abundance estimate is negatively
biased because only sightings of beaked whales that could be positively identified to species were
used, and estimates for undifferentiated beaked whales (Mesoplodon spp. and unidentified
Ziphiidae) made during the same time period may also include an unknown number of Cuvier's
beaked whales (Waring et al., 2012). Historically, for surveys conducted in oceanic waters from
1991 to 1994, the estimate was 30 individuals (CV = 0.50); for 1996 to 2001 (excluding 1998), the
estimate was 95 individuals (CV = 0.47); and from 2003 to 2004, the estimate was 65 individuals
(CV =0.67) (Waring et al., 2012).

2.2.3.3 Habitat

Cuvier's beaked whales can be found in temperate, subtropical, and tropical waters. They
prefer deepwater habitats (usually >1,000 m [3,280 ft]) of the continental slope and edge as well as
steep underwater geologic features like banks, seamounts, and submarine canyons. Recent
surveys suggest that Cuvier's beaked whales, like other beaked whale species, may favor
oceanographic features such as currents, current boundaries, and core ring features (USDOC,
NMFS, 2015a).

2.2.3.4 Behavior

Mullin and Hoggard (2000) reported that Cuvier's beaked whales have been sighted in
groups of 1 to 4 individuals, but Mullin et al. (2004) and MacLeod and D’Amico (2006) later reported
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that Cuvier's beaked whales may occur in groups ranging from 1 to 15 individuals. Swimming
speeds of Cuvier's beaked whales have been recorded between 2.7 and 3.3 kn (3.1 and 3.8 mph)
(Houston, 1991). Dive durations range between 20 and 87 minutes, with an average dive time of
approximately 30 minutes (Heyning, 1989; Jefferson et al., 1993; Baird et al., 2004). Baird et al.
(2004 and 2006) recorded Cuvier's beaked whales diving as long as 87 minutes to depths up to
1,990 m (6,529 ft). Cuvier's beaked whales consume squids and deep-sea fishes (Clarke, 1996).

2.2.3.5 Vocalization and Hearing

The hearing sensitivity of Cuvier's beaked whales has not been determined (Ketten, 2000;
Thewissen, 2002). Cuvier's beaked whales have been recorded producing high-frequency clicks
between 13 and 17 kHz and lasting for 15 to 44 seconds (Frantzis et al., 2002). These sounds were
recorded during diving activity and may be associated with echolocation. Whistle frequencies have
been measured at 2 to 12 kHz and pulsed sounds range in frequency from 300 Hz to 135 kHz.
However, it is possible that higher frequencies could not be recorded due to equipment limitations
(MacLeod and D’Amico, 2006). No data are available regarding seasonal or geographical variation
in the sound production of Cuvier's beaked whales. Beaked whales are capable of producing SLs of
200 to 220 dB re 1 pPa at 1 m (peak peak) (Johnson et al., 2004).

Zimmer et al. (2005) also studied Cuvier's beaked whales and their echolocation clicks. The
highest measured SL was 214 dB re 1 yPa at 1 m (peak-peak). It is possible that Cuvier's beaked
whales cannot produce higher SLs, but it is more likely that the full capabilities of the Cuvier's
beaked whales are underestimated by this study. Therefore, the maximum SL shown in this study
may be the result of the whales reducing the volume when ensonifying each other (Zimmer et al.,
2005).

2.2.3.6 Threats

Threats to Cuvier's beaked whales include entanglement in fishing gear, ship strikes, and
anthropogenic noise (USDOC, NMFS, 2015a). The commercial fishery that could interact with the
Northern GOM stock in the GOM is the large pelagic longline fishery. Stranding data probably
underestimate the extent of human-related mortality and serious injury because (1) not all marine
mammals that die or are seriously injured in human interactions wash ashore; (2) not all that wash
ashore are discovered, reported, or investigated; and (3) not all that wash ashore show signs of
entanglement or other fishery interaction (Waring et al., 2012). Total human-caused mortality and
serious injury for this stock is not known; however, the Final PDARP/PEIS (Deepwater Horizon
Natural Resource Damage Assessment Trustees, 2016) summarized injuries from the Deepwater
Horizon oil spill to GOM beaked whales (Cuvier's, Gervais’, and Blainesville’s) and stated that
12 percent of the population was exposed to Deepwater Horizon oil and 4 percent of the population
was killed as a result. In addition, 5 percent of females likely experienced reproductive failure and
4 percent of the population has experienced adverse health effects There is insufficient information
available to determine whether the total fishery-related mortality and serious injury for this stock is
insignificant and approaching zero mortality and serious injury rate. Disturbance by anthropogenic
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noise may prove to be an important habitat issue in some areas of this population’s range, notably in
areas of oil and gas activities or where shipping or naval activities are high (USDOC, NMFS, 2015a).

2.2.3.7 Status

The Cuvier's beaked whale is currently classified as data deficient by the IUCN and is
protected under the MMPA. The species is not listed as threatened or endangered under the ESA.
Abundance estimates of the global population size for this species are unknown. The status of
Cuvier's beaked whales and other beaked whales in the northern GOM, relative to OSP, is unknown.
There are insufficient data to determine the population trends for this species; however, recent
information from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage
Assessment Trustees, 2016) suggests that the beaked whale complex (Cuvier's, Gervais’, and
Blainesville’s) have experienced a population decline (4%) as a result of injury from the Deepwater
Horizon oil spill. This is not a strategic stock because it is assumed that the average annual human-
related mortality and serious injury does not exceed PBR (PBR = 0.4) (Waring et al., 2012).

2.2.4 Mesoplodon Beaked Whales

Two species of Mesoplodon beaked whales may occur in the GOM: Blainville’s beaked
whale (M. densirostris) and Gervais’ beaked whale (M. europaeus). Many species of beaked whales
(especially those in the genus Mesoplodon) are very difficult to distinguish from one another due to
their cryptic and skittish behavior, low profile, and small inconspicuous blow at the water’s surface;
therefore, much of the available characterization for beaked whales is to genus level only.
Uncertainty regarding species identification of beaked whales often exists because of a lack of easily
discernable or distinct physical characteristics (USDOC, NMFS, 2015a).

2.2.4.1 Population

For management purposes, Blainville’s beaked whales inhabiting U.S. waters have been
divided into three stocks (i.e., Hawaiian stock, Northern GOM stock, and Western North Atlantic
stock) and Gervais’ beaked whales have been divided into two stocks (i.e., Western North Atlantic
stock and Northern GOM stock).

2.2.4.2 Distribution and Abundance

Mesoplodon whales are distributed in offshore pelagic waters between 72° N. and 60° S.
latitude (Leatherwood and Reeves, 1983; Jefferson et al., 1993; Wade and Gerrodette, 1993;
Carlstréom et al., 1997). Along the East Coast of the U.S., beaked whales may be associated with
the Gulf Stream and warm core eddies (Waring et al., 1992). Globally, beaked whales typically
inhabit the continental slope and deep oceanic waters (>200 m [656 ft]) (Cafadas et al., 2002;
Pitman, 2002; MacLeod et al., 2004; Ferguson et al., 2006; MacLeod and Mitchell, 2006). In the
GOM, beaked whales have been sighted during all seasons and in waters depths ranging from
420 to 3,487 m (1,378 to 11,440 ft) (Ward et al., 2005; Waring et al., 2009).
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Blainville’s beaked whales appear to be widely but sparsely distributed in temperate and
tropical waters of the world’s oceans (Leatherwood et al., 1976). Blainville’s beaked whales appear
to be pelagic and mainly found in deep waters but also occur in some coastal areas (Davis et al.,
1998). They generally are sighted in water depths >200 m (656 ft) and have also been frequently
sighted in water depths >1,000 m (3,280 ft) (Ritter and Brederlau, 1999; Gannier, 2000; MacLeod
et al., 2004; Ferguson, 2005; MacLeod and Zuur, 2005). Blainville’s beaked whales have been
reported as far north as Nova Scotia and as far south as Florida, the Bahamas, and the GOM
(Leatherwood et al., 1976; Mead, 1989; Wirsig et al., 2000; MacLeod et al., 2006). There have
been two sightings and four documented strandings of Blainville’s beaked whales in the northern
GOM (Hansen et al., 1995; Wirsig et al., 2000).

Gervais’ beaked whales appear to be primarily oceanic and sparsely distributed in temperate
and tropical waters. Strandings of this species have occurred along the U.S. East Coast from Cape
Cod, Massachusetts, south to Florida as well as in the Caribbean Sea and GOM (Leatherwood
et al., 1976; Mead, 1989; MacLeod et al., 2006), with 16 strandings occurring in the GOM (Wdrsig
et al., 2000). The strandings may coincide with calving, which takes place in shallow water (Wrsig
et al., 2000).

Differentiated abundance estimates for Blainsville and Gervais’ beaked whales in the
northern GOM are not available. The CetMap abundance estimate for GOM beaked whales,
including Cuvier’s, Gervais’, and Blainville’s (combined) is 2,910 individuals (Roberts et al., 2016).
From NMFS SAR data, the best available abundance estimate of Blainville’s and Gervais’ beaked
whales is 149 individuals (CV = 0.91) (Waring et al., 2014). Historically, for surveys conducted in
oceanic waters from 1996 to 2001 (excluding 1998), the estimate was 106 individuals (CV = 0.41);
and from 2003 to 2004, the estimate was 57 individuals (CV = 0.1.4) (Waring et al., 2012).

2.2.4.3 Habitat

Blainville’s beaked whales occur in tropical to temperate waters worldwide, generally within
deep offshore waters of the continental shelf. This species is often associated with steep
underwater geologic structures such as banks, submarine canyons, seamounts, and continental
slopes (USDOC, NMFS, 2015a). Gervais’ beaked whales prefer deep tropical, subtropical, and
warm temperate waters of the Atlantic Ocean, but they are occasionally found in colder temperate
seas (USDOC, NMFS, 2015a).

2.2.4.4 Behavior

Blainville’s beaked whales typically are found in groups of 1 to 11 individuals (Mullin and
Fulling, 2004), whereas other Mesoplodon species are found alone or in groups of up to
15 individuals (MacLeod and D’Amico, 2006). General swimming speeds for beaked whales
average 2.7 kn (3.1 mph) (Kastelein and Gerrits, 1991). Dives of Blainville’s beaked whales average
7.5 minutes during social interactions at the surface (Baird et al., 2004). Dives longer than
45 minutes have been recorded for some Mesoplodon species (Jefferson et al., 1993).
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Gervais’ beaked whales usually are found individually or in small closely associated social
groups (USDOC, NMFS, 2015a). Females may become sexually mature at 4.5 m (15 ft) and will
give birth to a single newborn calf that is approximately 1.5 to 2 m (5 to 7 ft) long and weighs
approximately 80 kg (176 Ib). The estimated lifespan of this species is at least 27 years, but it may
be up to 48 years (Reeves et al., 2002).

Mesoplodon whales are deep-diving species that consume small cephalopods and bentho-
pelagic fish (Sullivan and Houck, 1979; Leatherwood et al., 1988; Mead, 1989; Jefferson et al., 1993;
MacLeod et al., 2003). Blainville’s beaked whales diving to depths near 900 m (2,625 ft) for
20 minutes or longer are most likely foraging (Leatherwood et al., 1988; Baird et al., 2004). Barlow
(1999) and Baird et al. (2006) have recorded dive durations of >20 minutes for Mesoplodon species.

2.2.4.5 Vocalizations and Hearing

No direct measurements of the hearing sensitivity of Mesoplodon species have been made
(Ketten, 2000; Thewissen, 2002). There are sparse data available on sound production of
Mesoplodon species and no data regarding seasonal or geographical variation in sound production.
A stranded Blainville’s beaked whale in Florida produced chirps and whistles from <1 to 6 kHz
(Caldwell and Caldwell, 1971a). Johnson et al. (2004) found that Blainville’s beaked whales started
clicking at an average depth of 400 m (1,312 ft), ranging from 200 to 570 m (656 to 1,870 ft), and
stopped clicking when they started their ascent at an average depth of 720 m (2,362 ft), with a range
of 500 to 790 m (1,640 to 2,592 ft). The intervals between regular clicks were approximately
0.4 seconds. Trains of clicks often end in a rapid increase in the click rate, which is also called a
buzz. The Cuvier's beaked whale and the Blainville’s beaked whale have a somewhat flat spectrum
that was accurately sampled by Johnson et al. (2004) between 30 and 48 kHz. There may be a
slight decrease in the spectrum above 40 kHz, but the 96-kHz sampling rate was not sufficient to
sample the full frequency range of clicks from either species (Johnson et al., 2004).

2.2.4.6 Threats

Mesoplodon species have been incidentally taken in the pelagic drift gillnet fishery off the
U.S. Atlantic Coast. Blainville’s beaked whales have been incidentally taken by Japanese fishing
boats (Jefferson et al., 2008). This species occasionally has been taken in hunts targeting small
cetaceans. Gervais’ beaked whales have been incidentally taken as bycatch in fishing gear, such as
pound nets, driftnets, and gillnets, off the U.S. Atlantic Coast. This species may be hunted in the
Caribbean Sea for food (USDOC, NMFS, 2015a).

Beaked whales may be sensitive to underwater sounds and anthropogenic noise. Recently,
strandings of Blainville’s beaked whales in the Bahamas, due to acoustic trauma, have been
associated with active sonar during Naval military activities and exercises.
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2.2.4.7 Status

Mesoplodon species currently are classified as data deficient by the IUCN and are protected
under the MMPA. The status of beaked whales in the northern GOM, relative to OSP, is unknown.
The species are not listed as threatened or endangered under the ESA. There are insufficient data
to determine the population trends for these species; however, recent information from the Final
PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that the beaked whale complex (i.e., Cuvier's, Gervais’, and Blainesville’'s) have
experienced a population decline (4%) as a result of injury from the Deepwater Horizon oil spill.
Total human-caused mortality and serious injury for the stocks are not known. The Final
PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
summarized injuries from the Deepwater Horizon spill to GOM beaked whales (i.e., Cuvier's,
Gervais’, and Blainesville’s) and stated that 12 percent of the population was exposed to Deepwater
Horizon oil and 4 percent of the population was killed. In addition, 5 percent of females likely
experienced reproductive failure and 4 percent of the population has experienced adverse health
effects. There is insufficient information available to determine whether the total fishery-related
mortality and serious injury for these stocks is insignificant and approaching zero mortality and
serious injury rate. They are not strategic stocks because it is assumed that the average annual
human-related mortality and serious injury does not exceed PBR (Waring et al., 2012).

2.2.5 Rough-Toothed Dolphin

The rough-toothed dolphin (Steno bredanensis) is a relatively robust dolphin that can grow to
2.7 m (9 ft) in length (Jefferson et al., 2008). It is characterized by a long, conical head with no
demarcation between the melon and beak.

2.25.1 Population

The GOM population of rough-toothed dolphin is provisionally being considered one stock for
management purposes, although there currently is no information to differentiate this stock from the
Atlantic Ocean stock(s) nor is there information on whether more than one stock may exist in the
GOM. Additional morphological, genetic, and behavioral data are needed to provide further
information on stock delineation (Waring et al., 2013).

2.2.5.2 Distribution and Abundance

The rough-toothed dolphin is distributed within deep tropical and subtropical waters between
40° N. and 35° S. latitude. Records from the Atlantic are mostly from between the southeastern U.S.
and southern Brazil (Jefferson, 2002a). In the GOM, rough-toothed dolphins occur in oceanic and,
to a lesser extent, continental shelf waters (Fulling et al., 2003; Mullin and Fulling, 2004; Maze-Foley
and Mullin, 2006). Rough toothed dolphins were recorded in all seasons during GulfCet aerial
surveys of the northern GOM between 1992 and 1998 (Hansen et al., 1996; Mullin and Hoggard,
2000).
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The CetMap abundance estimate for northern GOM rough-toothed dolphins is
4,853 individuals (Roberts et al., 2016). From NMFS SAR data, the current population size for the
rough-toothed dolphin in the northern GOM is estimated to be 624 individuals (CV = 0.99) (Waring
etal., 2012). This estimate is from a summer 2009 oceanic survey covering waters from the 200-m
(656-ft) isobath to the seaward extent of the U.S. EEZ. Historically, for surveys conducted in
oceanic waters from 2000 to 2001, the estimate was 1,145 individuals (CV = 0.83); and from 2003 to
2004, the estimate was 1,508 individuals (CV = 0.39 (Waring et al., 2012).

2.2.5.3 Habitat

Rough-toothed dolphins prefer deeper areas of tropical and warmer temperate waters, which
is where their prey are concentrated (USDOC, NMFS, 2015a; Wirsig et al., 2000).

2.2.5.4 Behavior

Rough-toothed dolphins are not known to be fast swimmers, instead skimming the surface at
a moderate speed, and they have a distinctive splash (Jefferson, 2002b). Swim speeds of this
species vary from 3 to 8.6 kn (3.5 to 10 mph). Rough-toothed dolphins can dive to depths between
30 and 70 m (98 and 230 ft) (Croll et al., 1999). The dive duration ranges from 0.5 to 3.5 minutes
(Ritter, 2002). The maximum dive depth recorded was 70 m (230 ft); however, due to their
morphology, it is believed that they are capable of diving much deeper. Dives up to 15 minutes have
been recorded for groups of dolphins (Croll et al., 1999). Rough-toothed dolphins feed mainly on
cephalopods and fish, including large fish like dolphinfish (Coryphaena hippurus) (Miyazaki and
Perrin, 1994; Reeves et al., 1999; Pitman and Stinchcomb, 2002).

2.2.5.5 Vocalization and Hearing

There are no direct measurements of auditory threshold for the hearing sensitivity of rough-
toothed dolphins (Ketten, 2000; Thewissen, 2002); however, Cook et al. (2005) performed auditory
tests on 5 of 36 stranded rough-toothed dolphins in Florida. The amplitude modulation rate used in
auditory evoked potential (AEP) measurements was 1.5 kHz to determine the evoked-potential
hearing thresholds between 5 and 80 kHz. The results of these tests show that the rough-toothed
dolphin can hear sounds in this frequency range and most likely can hear frequencies much higher
than 80 kHz as well (Cook et al., 2005).

Rough-toothed dolphins produce vocalizations ranging from 0.1 to 200 kHz (Popper, 1980;
Miyazaki and Perrin, 1994; Richardson et al., 1995; Yu et al., 2003). Clicks have peak energy at
25 kHz, while whistles have a maximum energy between 2 and 14 kHz (Norris and Evans, 1967;
Norris, 1969; Popper, 1980). There are no available data regarding seasonal or geographical
variation in the vocalization production of this species.

2.2.5.6 Threats

The commercial fishery that could interact with this stock in the GOM is the Atlantic Ocean,
Caribbean, GOM large pelagic longline fishery (Waring et al., 2012). However, there is no reported
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bycatch from U.S. fisheries, but they are known to take bait in commercial and recreational fisheries
in the Hawaiian Islands. Strandings are moderately common; two in the GOM region are thought to
be related to fishery interactions. A mass stranding of 62 animals occurred off Marathon, Florida, in
March 2005 (USDOC, NMFS, 2015a). Information from the Final PDARP/PEIS (Deepwater Horizon
Natural Resource Damage Assessement Trustees, 2016) summarized injuries from the Deepwater
Horizon oil spill to rough-toothed dolphins and stated that 41 percent of the population was exposed
to Deepwater Horizon oil and 14 percent of the population was killed as a result. In addition, 15
percent of females likely experienced reproductive failure and 19 percent of the population has
experienced adverse health effects.

2.2.5.7 Status

Rough-toothed dolphins are currently classified as data deficient under the IUCN and are
protected under the MMPA. The status of rough-toothed dolphins in the northern GOM, relative to
OSP, is unknown. The species is not listed as threatened or endangered under the ESA. There are
insufficient data to determine the population trends for this species; however, recent information from
the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that rough-toothed dolphins in the GOM have experienced a population decline (14%) as a
result of injury from the Deepwater Horizon oil spill. This is not a strategic stock because it is
assumed that the average annual human-related mortality and serious injury does not exceed PBR
(PBR = 3.1) (Waring et al., 2012).

2.2.6 Common Bottlenose Dolphin

Adult common bottlenose dolphins (Tursiops truncatus) are medium-sized dolphins that
range in length from 1.9 to 3.8 m (6 to 12 ft), with much variation among populations (Wiirsig et al.,
2000; Jefferson et al., 2008). Male bottlenose dolphins may be somewhat larger than females in
some populations (Jefferson et al., 2008). Two genetically distinct geographic varieties (ecotypes) of
bottlenose dolphins are known to occur in the western North Atlantic and GOM: a “coastal” ecotype
and an “offshore” ecotype (Hersh and Duffield, 1990; LeDuc and Curry, 1998). The coastal ecotype
differs from the offshore ecotype mainly in features of the skull associated with feeding, and
suggests that it may feed on larger and tougher prey than the offshore ecotype. Other
morphological differences may reflect differences in diving behavior and sound production, and may
indicate evolutionary adaptation to different physical environments (Perrin et al.,, 2011). The two
bottlenose dolphin ecotypes are genetically distinct according to mitochondrial and nuclear markers
(Hoelzel et al., 1998).

2.2.6.1 Population

Bottlenose dolphins inhabiting the northern GOM are currently divided into 37 management
stocks (from Waring et al., 2013):

e Northern GOM Oceanic stock;

e Northern GOM Continental Shelf stock;
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e GOM Coastal stocks (comprising 3 individual stocks); and

e Northern GOM Bay, Sound, and Estuary Stocks (comprising 32 individual
stocks).

Details of each stock or stock group, including their distribution in the GOM, are described in
the following subsections.

Northern GOM Oceanic Stock

The Northern GOM Oceanic stock encompasses the waters from the 200-m (656-ft) isobath
to the seaward extent of the U.S. EEZ. This stock is considered separate from Atlantic Ocean
stocks of bottlenose dolphins for management purposes. The Northern GOM Oceanic stock is
thought to be composed entirely of individuals of the “offshore” ecotype.

Northern GOM Continental Shelf Stock

The Northern GOM Continental Shelf stock of bottlenose dolphins inhabits waters from 20 to
200 m (66 to 656 ft) deep from the U.S.-Mexico border to the Florida Keys. This stock probably
includes a mixture of both coastal and offshore ecotypes. It is believed that Bay, Sound, and
Estuary stocks; Coastal stocks; and the Oceanic stock are separate from the Continental Shelf
stock. However, the Continental Shelf stock may overlap with the other stocks in some areas and so
may be genetically indistinguishable (Sellas et al., 2005).

GOM Coastal Stocks

Bottlenose dolphins inhabiting northern GOM coastal waters (defined as water depths <20 m
[66 ft]) have been divided for management purposes into the following three separate stocks:

e Eastern Coastal stock — Florida coastal waters from 84° W. longitude to Key
West;

o Northern Coastal stock — coastal waters from 84° W. longitude (Florida) to the
Mississippi River Delta (Louisiana); and

o Western Coastal stock — Mississippi River Delta (Louisiana) to the Texas-Mexico
border.

It is assumed that the dolphins occupying GOM coastal habitats with dissimilar climatic,
coastal, and oceanographic characteristics may be restricted in their movements between these
habitats, and so constitute separate stocks. Portions of the three coastal stocks may also occur with
the Northern GOM Continental Shelf stock and Bay, Sound, and Estuary stocks. The seaward
boundary for GOM Coastal stocks (the 20-m [66-ft] isobath) generally corresponds to historical
survey strata (Scott, 1990; Blaylock and Hoggard, 1994; Fulling et al., 2003) and so represents a
management boundary rather than an actual ecological boundary for these stocks. The GOM
Coastal stocks may include coastal and offshore ecotypes of bottlenose dolphins.
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Northern GOM Bay, Sound, and Estuary Stocks

Distinct stocks of bottlenose dolphins are currently identified in 32 areas of contiguous,
enclosed, or semi-enclosed bodies of water adjacent to the northern GOM, based on descriptions of
relatively discrete dolphin “communities” in some of these areas. A “community” in this case has
been defined by the NMFS as a group of resident dolphins that regularly share large portions of their
ranges, exhibit similar distinct genetic profiles, and interact with each other to a much greater extent
than with dolphins in adjacent waters (Waring et al., 2013). The geographic nature of these areas
and long-term stability of residency patterns suggest that many of these communities exist as
functioning units and under the MMPA are being maintained as separate management stocks. The
Northern GOM Bay, Sound, and Estuary stocks are listed in Table 4.2 2 of this Programmatic EIS.
The relative distributions of the 32 stocks, as referenced to NMFS’ Southeast Fisheries Science
Center logistical aerial survey areas, are shown in Figure 4.2-4 of this Programmatic EIS.

2.2.6.2 Distribution and Abundance

The common bottlenose dolphin is distributed worldwide in tropical and temperate waters,
mostly between 50° S. to 45° N. latitude (Croll et al., 1999). It is the most widespread and common
cetacean species in coastal waters of the GOM. During GulfCet surveys, bottlenose dolphins were,
in almost all cases, sighted in areas with water depths <1,000 m (3,280 ft) (Wursig et al., 2000).
Common bottlenose dolphins in the northern GOM are divided into 37 separate stocks. Details of
each stock, including their relative distributions in the northern GOM, are discussed below.

The CetMap abundance estimate for all northern GOM bottlenose dolphin stocks is
138,602 individuals (Roberts et al., 2016). From NMFS SAR data, estimates of abundance for each
separate stock are presented in Table 4.2 2 of this Programmatic EIS.

2.2.6.3 Habitat

Common bottlenose dolphins are found in temperate and tropical waters around the world.
There are coastal populations that migrate into bays, estuaries, and river mouths as well as offshore
populations that inhabit pelagic waters along the continental shelf (USDOC, NMFS, 2015a).

2.2.6.4 Behavior

In the GOM, common bottlenose dolphins show seasonal and diel patterns in their behavior,
such as feeding, socializing, and traveling. During the summer months, they feed primarily during
the morning and for a short time in the afternoon. Social behaviors increase as feeding decreases,
with socializing peaking in the afternoon. In the fall, they feed throughout the day and spend less
time socializing and traveling (Brager, 1993). Bottlenose dolphins feed primarily on fish in the
summer and on cephalopods and crustaceans in the winter (Brager, 1993). The diet of the
bottlenose dolphin is diverse, as they are opportunistic feeders, and ranges from various fishes (with
a preference for sciaenids, scombrids, and mugilids), cephalopods, and shrimp (Wells and Scott,
1999 and 2002).
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Different age classes and sexes may feed in different localities. Lactating females and
calves have been reported foraging in the nearshore zone, while adolescents feed farther offshore.
Male adults and females without young may feed still farther offshore (Wells and Scott, 2002).
Bottlenose dolphins appear to be active during the day and at night. Their activities are influenced
by the season, time of day, tidal state, and physiological factors such as reproductive seasonality
(Wells and Scott, 2002). Bottlenose dolphins also have recurrent feeding behaviors in the northern
GOM. They are known to feed on fishes dumped from the decks of shrimp boats; herd schools of
fishes by encircling and charging; crowd small fishes onto shoals or banks and then drive the fish
onto shore, sliding on the banks to retrieve them; and feed individually (Wirsig et al., 2000).

Bottlenose dolphins can sustain swimming speeds between 2 and 11 kn (2.3 and 12.7 mph).
Speeds commonly range from 4 to 6 kn (4.6 to 6.9 mph) and may reach speeds as high as 16 kn
(18.4 mph) for 7.5 seconds (Croll et al., 1999). Dive times range from 38 seconds to 1.2 minutes,
but they have been known to last as long as 10 minutes (Mate et al., 1995; Croll et al., 1999). The
dive depth of a bottlenose dolphin in Tampa Bay was measured at 98 m (322 ft) (Mate et al., 1995).
The deepest dive recorded for a bottlenose dolphin is 535 m (1,755 ft), reached by a trained
individual (Ridgway, 1986).

2.2.6.5 Vocalizations and Hearing

Common bottlenose dolphins are known to use active echolocation and to listen for the
sounds that their prey produce, which is called “passive listening” (Barros and Myrberg, 1987;
Gannon et al., 2005). Bottlenose dolphins hear underwater sounds in the range of 150 Hz to
135 kHz (Johnson, 1967; Ljungblad et al., 1982). Their best underwater hearing occurs at 15 kHz,
where the threshold level range is 42 to 52 dB (Sauerland and Dehnhardt, 1998). Bottlenose
dolphins also have good sound location abilities and are most sensitive when sounds arrive from the
front (Richardson et al., 1995).

Bottlenose dolphins produce vocalizations as low as 0.05 kHz and as high as 150 kHz with
dominant frequencies at 0.3 to 14.5 kHz, 25 to 30 kHz, and 95 to 130 kHz (Johnson, 1967; Popper,
1980; McCowan and Reiss, 1995; Schultz et al., 1995; Croll et al., 1999; Oswald et al., 2003). The
maximum SL is 228 dB re 1 yPa at 1 m (Croll et al., 1999). Bottlenose dolphins produce a variety of
whistles, echolocation clicks, and burst-pulse sounds. Echolocation clicks with peak frequencies
from 40 to 130 kHz are hypothesized to be used in navigation, foraging, and predator detection (Au,
1993; Houser et al., 1999 and 2004; Jones and Sayigh, 2002). According to Au (1993), sonar clicks
are broadband, ranging in frequency from a few kHz to >150 kHz, with a 3-dB bandwidth of 30 to 60
kHz (Croll et al., 1999). The echolocation signals usually have a 50- to 100-us duration with peak
frequencies ranging from 30 to 100 kHz and fractional bandwidths between 10 and 90 percent of the
peak frequency (Houser et al., 1999). Electrophysiological experiments with bottlenose dolphins
suggest that their brain has a dual analysis system: one specializing in ultrasonic clicks and the
other for lower frequency sounds like whistles (Ridgway, 2000).
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Burst-pulses, or squawks, are commonly produced during social interactions. These sounds
are broadband vocalizations that consist of rapid sequences of clicks with inter-click intervals of
<5 ms. Burst-pulse sounds typically are used during escalations of aggression. Each individual
bottlenose dolphin has a fixed unique FM pattern, or contour whistle, called a signature whistle.
These signal types have been well studied and are presumably used for recognition, but they may
have other social contexts (Frankel, 2002; Sayigh, 2002). Up to 52 percent of whistles produced by
mother calf pairs in the group can be classified as signature whistles (U.S. Department of the Navy,
2007). Stereotypically, signature whistles have a narrow-band sound with the frequency between
4 and 20 kHz, duration between 0.1 and 3.6 seconds, and an SL of 125t0 140 dB re 1 pPaat 1 m
(Croll et al., 1999).

McCowan et al. (1999) discussed bottlenose dolphins and their structure and organization of
communication mathematically. Zipf's law is applied, which examines the first-order entropic relation
and evaluates the signal composition of a repertoire by examining the frequency of use of signals in
a relationship to their ranks. It measures the potential capacity for information transfer at the
repertoire level by examining the optimal amount of diversity and redundancy necessary for
communication transfer across a noisy channel. The results from this experiment suggest that Zipf's
statistic can be applied to animal vocal repertoires, in this case dolphin whistle repertoires, and their
development. Zipf's statistic may be an important comparative measure of repertoire complexity,
both interspecies, and as an indicator for vocal acquisition or learning of vocal repertoire structure
within a species. The results also suggest that dolphin whistles contain some higher-order internal
structure, enough to begin to predict statistically what whistle types might immediately follow the
same or another whistle type. A greater knowledge of the higher-order entropic structures could
allow the reconstruction of dolphins’ whistle sequence structure, independent of additional data
inputs such as actions and non-vocal signaling (McCowan et al., 1999).

In contrast to the signature whistle theory, McCowan and Reiss (2001) stated that
predominant whistle types produced by isolated dolphins were the same whistle types that were
predominant for all adult subjects and for infant subjects by the end of their first year in socially
interactive and separation contexts. No evidence for individually distinctive signature whistle
contours was found in the bottlenose dolphins studied. Ten of 12 individuals produced one shared
whistle type as their most predominant whistle during contexts of isolation. The two other individuals
produced two other predominant whistle types that could not be considered signature whistles
because both whistle types were shared among many different individuals within and across
independent captive social groups (McCowan and Reiss, 2001).

Jones and Sayigh (2002) reported geographic variations in behavior and in the rates of vocal
production. Whistles and echolocation varied between Southport, North Carolina; the Wilmington
North Carolina Intracoastal Waterway; the Wilmington, North Carolina coastline; and Sarasota,
Florida. Dolphins at the Southport site whistled more than the dolphins at the Wilmington site, who
whistled more than the dolphins at the Intracoastal Waterway site, who whistled more than the
dolphins at the Sarasota site. Echolocation production was higher at the Intracoastal Waterway site
than all of the other sites. Dolphins in all three North Carolina sites spent more time in large groups
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than the dolphins at the Sarasota site. Echolocation occurred most often when dolphins were
socializing (Jones and Sayigh, 2002).

2.2.6.6 Threats

Worldwide, threats to bottlenose dolphins include incidental injury and mortality from fishing
gear such as gillnets, seines, and trawls and from longline commercial and recreational operations;
exposure to pollutants and biotoxins; viral outbreaks; and direct harvest in Japan and Taiwan
(USDOC, NMFS, 2015a). According to Waring et al. (2012), the commercial fisheries that could
interact with bottlenose dolphins in the GOM are listed by management stock group:

e Northern GOM Bay, Sound, and Estuary stocks: shrimp trawl, blue crab trap/pot,
stone crab trap/pot, menhaden purse seine, gilinet, and Atlantic Ocean
commercial passenger fishing vessel (hook and line) fisheries;

e Northern GOM Continental Shelf stock: Southeastern U.S. Atlantic, GOM shark
bottom longline fishery; Southeastern U.S. Atlantic, GOM shrimp trawl fishery;
Southeastern U.S. Atlantic, GOM, Caribbean snapper-grouper and other reef fish
fishery; and the GOM butterfish trawl fishery;

o Eastern, Northern, and Western Coastal stocks: shark bottom longline, shrimp
trawl, blue crab trap/pot, stone crab trap/pot, spiny lobster trap/pot, and Atlantic
Ocean commercial passenger fishing vessel (hook-and-line) fisheries; and

e Northern GOM Oceanic stock: Atlantic Ocean, Caribbean, GOM large pelagic
longline fishery; and the GOM butterfish trawl fishery.

The Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment
Trustees, 2016) identified 13 GOM stocks (i.e., 9 BSE stocks, 2 coastal stocks, 1 shelf stock, and 1
oceanic stock) that were found in areas within the Deepwater Horizon oil-spill footprint.

2.2.6.7 Status

The bottlenose dolphin is classified as data deficient by the IUCN and is protected under the
MMPA. The Northern GOM Oceanic, Northern GOM Continental Shelf, and the Eastern Coastal
stocks are classified as non-strategic. The Western and Northern Coastal stocks of bottlenose
dolphins currently are classified as strategic due to the ongoing UME that began on February 1,
2010. The NMFS considers each of these stocks to be strategic because most of the stock sizes
are currently unknown but likely small, so relatively few mortalities and serious injuries would exceed
PBR. The stocks also are considered strategic because stock areas in Louisiana, Mississippi,
Alabama, and the western Florida Panhandle have been impacted by the aforementioned UME
(Waring et al., 2013). In addition to the UME, bottlenose dolphins in the GOM (13 of 37 stocks) were
negatively impacted by the Deepwater Horizon oil spill. Impacts included increased mortality,
increased reproductive failure, and adverse health effects. Information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) summarizes injuries
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(refer to Table 4.9-12) for marine mammal stocks affected by the spill. It builds from the measured
injuries in Barataria Bay and Mississippi Sound bottlenose dolphins to other BSE stocks of
bottlenose dolphins, and then to the coastal and oceanic stocks of bottlenose dolphins (and other
cetacean species) within the Deepwater Horizon oil-spill footprint. Depending on the stock, up to
59 percent of the population was killed, 46 percent of females likely experienced reproductive failure,
and 37 percent of the population has experienced adverse health effects.

The current PBR estimates for the Northern GOM stocks of bottlenose dolphins are listed in
Table 4.2-2 of this Programmatic EIS.

2.2.7 Pantropical Spotted Dolphin

The pantropical spotted dolphin (Stenella attenuata) varies significantly in size and coloration
throughout its range. There is one species recognized in the GOM and Northern Atlantic Ocean.
One subspecies (S. a. graffmani) is recognized and occurs only in coastal waters of the eastern
tropical Pacific. Adults range in length from 1.6 to 2.4 m (5.2 to 7.9 ft).

2.2.7.1 Population

The GOM population of pantropical spotted dolphins is provisionally being considered a
separate stock for management purposes; however, there currently is no information to differentiate
this stock from the Atlantic Ocean stock(s). Additional morphological, genetic, and behavioral data
are needed to provide further information on stock delineation (Waring et al., 2013).

2.2.7.2 Distribution and Abundance

Pantropical spotted dolphins are primarily distributed within offshore (oceanic) tropical zones.
It is the most common cetacean within deep GOM waters, with most sightings between the 100- and
2,000-m (328- and 6,562-ft) depth contours (Wirsig et al., 2000). During the GulfCet surveys,
average group sizes of 46.2 and 55.1 individuals were estimated from ship and aircraft, respectively
(Davis and Fargion, 1996). Seasonally, pantropical spotted dolphin densities peaked during spring
and were lowest during fall.

The CetMap abundance estimate for northern GOM pantropical spotted dolphins is
84,014 individuals (Roberts et al.,, 2016). From NMFS SAR data, the best abundance estimate
available for northern GOM pantropical spotted dolphins is 50,880 individuals (Waring et al., 2013).
This estimate is from a summer 2009 oceanic survey covering waters from the 200-m (656-ft)
isobath to the seaward extent of the U.S. EEZ. Historically, for surveys conducted in oceanic waters
from 1991 to 1994, the estimate was 31,320 individuals (CV = 0.20); from 1996 to 2001 (excluding
1998), the estimate was 91,321 individuals (CV = 0.16); and from 2003 to 2004, the estimate was
34,067 individuals (CV = 0.18) (Waring et al., 2012).
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2.2.7.3 Habitat

Pantropical spotted dolphins spend the majority of the daytime in shallower water between
90 and 300 m (295 and 984 ft) deep. At night, they dive into deeper waters to search for prey
(USDOC, NMFS, 2015a).

2.2.7.4 Behavior

Pantropical spotted dolphins commonly are observed in large groups of up to thousands of
individuals. Groups may segregate according to sex and age. They are fast swimmers and often
engage in acrobatics (Jefferson et al., 2008). Pantropical spotted dolphins feed primarily on small
epipelagic and mesopelagic fishes, squids, and crustaceans that associate with deep scattering
layers.

2.2.7.5 Vocalizations and Hearing

Pantropical spotted dolphins produce sounds that range from 0.1 to 160 kHz (Richardson
etal.,, 1995). As a group, Stenella are classified within the mid-frequency cetacean functional
marine mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct
measurement of auditory threshold for the hearing sensitivity of the pantropical spotted dolphin.

The results of a study on pantropical spotted (and spinner) dolphins conducted by Lammers
et al. (2003) revealed that the whistles and burst pulses of the two species span a broader frequency
range than traditionally reported for delphinids. The fundamental frequency contours of whistles
occur in the human hearing range, but the harmonics typically reach 50 kHz and beyond.
Pantropical spotted dolphin whistles range in frequency from 3.1 to 21.4 kHz (Thomson and
Richardson, 1995). Clicks typically are bimodal, meaning they have two frequency peaks, one at
40 to 60 kHz and another at 120 to 140 kHz, with an estimated SL of up to 220 dBre 1 yPaat 1 m
(peak-peak) (Schotten et al., 2004).

There are no available data regarding seasonal variation in the sound production of Stenella
dolphins, although geographic variation is evident. SLs as high as 210 dB re 1 yPa at 1 m (peak-
peak) have been measured for echolocation clicks (Au et al., 1998; Au and Herzing, 2003).

2.2.7.6 Threats

Stocks of pantropical spotted dolphins have been the targets of the tuna purse seine fishery
within the eastern tropical Pacific that uses the dolphins’ locations to find tuna. Many dolphins used
to be caught in the nets and drowned. Currently, fishing methods for tuna imported into the U.S.
under the Dolphin Safe program do not allow such destructive fishing practices. The commercial
fishery that could interact with this stock in the GOM is the Atlantic Ocean, Caribbean, GOM large
pelagic longline fishery (Waring et al., 2012). Interactions with tourists are a growing issue for the
Hawaiian stock (USDOC, NMFS, 2015a). Information from the Final PDARP/PEIS (Deepwater
Horizon Natural Resource Damage Assessment Trustees, 2016) summarized injuries from the
Deepwater Horizon spill to pantropical dolphins and stated that 20 percent of the population was
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exposed to Deepwater Horizon oil and 7 percent of the population was killed as a result. In addition,
9 percent of females likely experienced reproductive failure and 7 percent of the population has
experienced adverse health effects.

2.2.7.7 Status

The GOM population of pantropical spotted dolphins is provisionally considered a separate
stock (Northern GOM stock) for management purposes; however, there currently is no information to
differentiate this stock from the Atlantic Ocean stock(s). The status of pantropical spotted dolphins
in the northern GOM is unknown. The species is not listed as threatened or endangered under the
ESA, and there are insufficient data to determine the population trends for this stoc; however, recent
information from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage
Assessment Trustees, 2016) suggests that pantropical dolphins in the GOM have experienced a
population decline (7%) as a result of injury from the Deepwater Horizon oil spill. It is not a strategic
stock because it is assumed that the average annual human-related mortality and serious injury
does not exceed PBR. The current PBR for the Northern GOM stock of pantropical spotted dolphins
is 407 individuals (Waring et al., 2013).

2.2.8 Clymene Dolphin

The Clymene dolphin (Stenella clymene) is the smallest member of the genus Stenella.
Adult individuals are known to reach 2.0 m (6.5 ft) (males) and 1.9 m (6.2 ft) (females) in length.

2.2.8.1 Population

The GOM population is provisionally being considered a separate stock for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic stock.
Additional morphological, genetic, and behavioral data are needed to provide further information on
stock delineation (Waring et al., 2013).

2.2.8.2 Distribution and Abundance

The Clymene dolphin is restricted to tropical and warm temperate waters of the Atlantic
Ocean, including the Caribbean Sea and GOM. It is a deepwater oceanic species and is considered
relatively common in oceanic waters (Wdrsig et al., 2000; Jefferson, 2002b; Jefferson et al., 2008).
Clymene dolphins were sighted offshore Louisiana in every season during the GulfCet surveys.
Sightings made during these surveys occurred almost exclusively beyond the 100-m (328-ft) isobath.

The CetMap abundance estimate for northern GOM Clymene dolphins is 11,000 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM Clymene dolphins is 129 individuals (Waring et al., 2013). This estimate is from a summer
2009 oceanic survey covering waters from the 200-m (656-ft) isobath to the seaward extent of the
U.S. EEZ. Historically, for surveys conducted in oceanic waters from 1991 to 1994, the estimate
was 5,571 individuals (CV = 0.37); from 1996 to 2001 (excluding 1998), the estimate was
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17,355 individuals (CV = 0.65); and from 2003 to 2004, the estimate was 6,575 individuals
(CV =6.0) (Waring et al., 2012).

2.2.8.3 Habitat

Clymene dolphins prefer deep tropical, subtropical, and warm temperate waters in the
Atlantic Ocean, including the GOM. This species generally occurs in oceanic waters in depths of
250 to 5,000 m (820 to 16,400 ft).

2.2.8.4 Behavior

Clymene dolphins commonly are observed in groups of 60 to 80 individuals within the GOM.
These groups often appear to be segregated by age group and sex, and they often occur with other
cetacean species such as spinner dolphins. Very little is known about the ecology of Clymene
dolphins. Based on few examinations of stomach contents, the species feeds mostly on
mesopelagic fishes and squids, presumably at night (Jefferson et al., 2008).

2.2.8.5 Vocalizations and Hearing

Stenella species produce sounds that range from 0.1 to 160 kHz (Richardson et al., 1995).
As a group, Stenella species are classified within the mid-frequency cetacean functional marine
mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct measurement
of auditory threshold for the hearing sensitivity of the Stenella dolphins, except for striped dolphins
(Ketten, 2000; Thewissen, 2002). There are very little data on Clymene dolphin acoustics and
hearing. Their whistles generally are higher in frequency, ranging from approximately 6.3 to
19.2 kHz (Mullin et al., 1994). Striped dolphin (also a Stenella species) whistles range from 6 to
>24 kHz, with dominant frequencies ranging from 8 to 12.5 kHz (Thomson and Richardson, 1995).
There are no available data regarding seasonal variation in the sound production of Stenella
dolphins, although geographic variation is evident. The SLs as high as 210 dB re 1 yPa at 1 m
(peak-peak) have been measured for echolocation clicks (Au et al., 1998; Au and Herzing, 2003).

2.2.8.6 Threats

Throughout their range, threats to Clymene dolphins include incidental take (as bycatch) in
fisheries such as gillnets in Venezuela and possibly tuna purse seine nets off the coast of West
Africa, and harvesting by artisan whalers using harpoons in the Caribbean Sea. The commercial
fishery that could interact with this stock in the GOM is the Atlantic Ocean, Caribbean, GOM large
pelagic longline fishery (Waring et al., 2013). Information from the Final PDARP/PEIS (Deepwater
Horizon Natural Resource Damage Assessment Trustees, 2016) summarized injuries from the
Deepwater Horizon oil spill to Clymene dolphins and stated that 7 percent of the population was
exposed to Deepwater Horizon oil and 2 percent of the population was killed as a result. In addition,
3 percent of females likely experienced reproductive failure and 3 percent of the population has
experienced adverse health effects.
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2.2.8.7 Status

The GOM population is considered a separate stock (Northern GOM stock) for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). The status of Clymene dolphins in the northern GOM is unknown. The species is
not listed as threatened or endangered under the ESA, and there are insufficient data to determine
species population trends; however, recent information from the Final PDARP/PEIS (Deepwater
Horizon Natural Resource Damage Assessment Trustees, 2016) suggests that clymene dolphins in
the GOM have experienced a population decline (2%) as a result of injury from the Deepwater
Horizon oil spill. 1t is not a strategic stock because average annual human-related mortality and
serious injury does not exceed PBR. The current PBR for the Northern GOM stock of Clymene
dolphins is 0.6 individuals (Waring et al., 2013).

2.2.9 Striped Dolphin

Striped dolphins (Stenella coeruleoalba) are similar in general body shape to other small
oceanic dolphins but are easily distinguished by their robust body and coloration (Archer, 2002).
Average body length is 2.5 m (8.2 ft) for males and 2 m (6.6 ft) for females, but there is geographical
variation in adults from different populations (Jefferson et al., 2008).

2.2.9.1 Population

The GOM population is provisionally being considered a separate stock for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to provide
further information on stock delineation (Waring et al., 2013).

2.2.9.2 Distribution and Abundance

Striped dolphins are widely distributed, ranging from tropical to cool temperate waters within
the Atlantic, Pacific, and Indian Oceans. They are restricted to oceanic regions and are commonly
associated with convergence zones and regions of upwelling (Archer, 2002). Sightings of these
animals in the northern GOM also occur in oceanic waters (Mullin and Fulling, 2004; Maze-Foley
and Mullin, 2006). Striped dolphins were seen in all seasons during GulfCet aerial surveys of the
northern GOM between 1992 and 1998 (Hansen et al., 1996; Mullin and Hoggard, 2000).

The CetMap abundance estimate for northern GOM striped dolphins is 4,914 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM striped dolphins is 1,849 individuals (Waring et al., 2013). This estimate is from a summer
2009 oceanic survey covering waters from the 200-m (656-ft) isobath to the seaward extent of the
U.S. EEZ. Historically, for surveys conducted in oceanic waters from 1991 to 1994, the estimate
was 4,858 individuals (CV = 0.44); from 1996 to 2001 (excluding 1998), the estimate was
6,505 individuals (CV = 0.43); and from 2003 to 2004, the estimate was 3,325 individuals
(CV =0.48) (Waring et al., 2012).
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2.2.9.3 Habitat

Striped dolphins prefer highly productive tropical to warm temperate (10°C to 26°C [52°F to
84°F]) deep oceanic waters. These dolphins often are linked to upwelling areas and convergence
zones (USDOC, NMFS, 2015a).

2.2.9.4 Behavior

Striped dolphins usually are observed in groups of 10 to 30 individuals but may be seen in
aggregations of up to 500 individuals. As with other oceanic dolphins, these groups may be
segregated by age and sex, with individuals moving between groups. Striped dolphins perform a
variety of aerial behaviors (Archer, 2002). Striped dolphins feed on a variety of pelagic and
benthopelagic fishes (e.g., lanternfish and cod) as well as squids at depths of 200 to 700 m (656 to
2,297 ft) (Jefferson et al., 2008).

2.2.9.5 Vocalizations and Hearing

Stenella produce sounds that range in frequency from 0.1 to 160 kHz (Richardson et al.,
1995). Striped dolphin whistles range from 6 to >24 kHz, with dominant frequencies ranging from
8 to 12.5 kHz (Thomson and Richardson, 1995). As a group, Stenella are classified within the mid-
frequency cetacean functional marine mammal hearing group (150 Hz to 160 kHz) (Southall et al.,
2007). Based on ABRs, striped dolphins hear sounds 2120 dB in the range of <10 to >100 kHz
(Popper, 1980). The behavioral audiogram developed by Kastelein et al. (2003) shows hearing
capabilities from 0.5 to 160 kHz. The best underwater hearing of the species appears to be from
29to 123 kHz (Kastelein, et al., 2003). Striped dolphins have relatively less hearing sensitivity
below 32 kHz and above 120 kHz. There are no available data regarding seasonal variation in the
sound production of Stenella dolphins, although geographic variation is evident. SLs as high as
210 dB re 1 yPa at 1 m (peak-peak) have been measured for echolocation clicks (Au et al., 1998; Au
and Herzing, 2003).

2.2.9.6 Threats

Striped dolphins are taken as bycatch or interact with several fisheries such as in pelagic
trawls, gillnets, driftnets, purse seine nets, and hand harpoons. They have been subjected to drive
hunts in Japan and taken in the Caribbean and Sri Lanka. During the mid-20th century, it is
estimated that as many as 21,000 striped dolphins were caught and killed each year. The
commercial fishery that could interact with this stock in the GOM is the Atlantic Ocean, Caribbean,
GOM large pelagic longline fishery (Waring et al., 2013). Information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) summarized injuries
from the Deepwater Horizon oil spill to striped dolphins and stated that 13 percent of the population
was exposed to Deepwater Horizon oil and 5 percent of the population was killed as a result. In
addition, 6 percent of females likely experienced reproductive failure and 5 percent of the population
has experienced adverse health effects.
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2.2.9.7 Status

The GOM population is considered a separate stock (Northern GOM stock) for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). The status of striped dolphins in the northern GOM is unknown. The species is not
listed as threatened or endangered under the ESA, and there are insufficient data to determine the
population trends for this species; however, recent information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) suggests that striped
dolphins in the GOM have experienced a population decline (5%) as a result of injury from the
Deepwater Horizon oil spill. It is not a strategic stock because average annual human-related
mortality and serious injury does not exceed PBR. The current PBR for the Northern GOM stock of
striped dolphins is 10 individuals (Waring et al., 2013).

2.2.10 Atlantic Spotted Dolphin

The Atlantic spotted dolphin (Stenella frontalis) is highly variable geographically, leading to
much taxonomic confusion and misidentification of individuals (Perrin et al., 1994a). There is
significant variability in osteological characteristics and color patterns in this species (Jefferson et al.,
2008). Adults range from 1.7 to 2.3 m (5.6 to 7.5 ft) in length (Perrin, 2002a).

2.2.10.1 Population

The GOM population is being considered a separate stock for management purposes.
Adams and Rosel (2005) presented strong genetic support for differentiation between GOM and
western North Atlantic management stocks using mitochondrial and nuclear markers. However, this
study did not test for further population subdivision within the GOM (Waring et al., 2013).

2.2.10.2 Distribution and Abundance

The Atlantic spotted dolphin is endemic and common in tropical and temperate waters of the
Atlantic Ocean. In the western Atlantic, they generally occur on the OCS and upper continental
slope, usually between the 20- to 200-m (66- to 656-ft) depth contours (Jefferson et al., 2008). This
species may conduct seasonal nearshore-offshore movements in response to the availability of prey
species (Wursig et al., 2000). During GulfCet surveys, Atlantic spotted dolphins were sighted near
the 100-m (328-ft) isobath, throughout the length of the survey area and during all seasons (Davis
and Fargion, 1996). The current population size for the Atlantic spotted dolphin in the northern GOM
is unknown (survey data are >8 years old).

The CetMap abundance estimate for northern GOM Atlantic spotted dolphins is
47,488 individuals (Roberts et al., 2016). From NMFS SAR data, the most recent best abundance
estimate for the Atlantic spotted dolphin in the northern GOM is 37,611 individuals, which is a
combined estimate of abundance for animals sighted in OCS (fall surveys, 2000-2001) and oceanic
waters (spring and summer surveys, 2003-2004) (Waring et al., 2013). Historically, for surveys
conducted in OCS waters from 2000 to 2001, the estimate was 37,611 individuals (CV = 0.28) and
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for surveys conducted in oceanic waters from 2003 to 2004, the estimate was 0 (CV = n/a) (Waring
et al., 2013).

2.2.10.3 Habitat

Atlantic spotted dolphins prefer the tropical to warm temperate waters along the continental
shelf of the Atlantic Ocean, occurring in water depths of 20 to 250 m (66 to 820 ft), but occasionally
can be found in deeper oceanic waters (USDOC, NMFS, 2015a).

2.2.10.4 Behavior

Atlantic spotted dolphins have been observed in small to moderate-sized groups of
<50 individuals (Jefferson et al., 2008). These groups may be segregated by age and sex (Perrin,
2002a). They may interact with bottlenose dolphins, sometimes aggressively (Jefferson et al.,
2008). Atlantic spotted dolphins feed on a variety of epipelagic and mesopelagic fishes and squids
as well as benthic invertebrates. They forage at depths between 40 and 60 m (131 and 197 ft), but
most time is spent at depths <10 m (33 ft) (Perrin, 2002a).

2.2.10.5 Vocalizations and Hearing

Stenella produce sounds that range from 0.1 to 160 kHz (Richardson et al., 1995). As a
group, Stenella are classified within the mid-frequency cetacean functional marine mammal hearing
group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct measurement of auditory
threshold for the hearing sensitivity of the Stenella dolphins, except for striped dolphins (Ketten,
2000; Thewissen, 2002). Atlantic spotted dolphins produce a variety of sounds, including whistles,
whistle-squawks, buzzes, burst pulses, synch pulses, barks, screams, squawks, tail slaps, and
echolocation clicks. Like other odontocetes, they produce broadband, short-duration echolocation
signals. Most of these signals have a bimodal frequency distribution. They project relatively high-
amplitude signals with a maximum SL of approximately 223 dB re 1 yPa at 1 m (Au and Herzing,
2003). Their broadband clicks have peak frequencies between 60 and 120 kHz. Atlantic spotted
dolphins produce whistles with frequencies below 20 kHz, with multiple harmonics extending to
approximately 100 kHz (Lammers et al., 2003). Burst pulses consist of frequencies above 20 kHz
(Lammers et al.,, 2003). Many of the vocalizations from Atlantic spotted dolphins have been
associated with foraging behavior (Herzing, 1996). Thomson and Richardson (1995) reported that
squawks, barks, growls, and chirps typically range from 0.1 to 8 kHz. Echolocation clicks have two
dominant frequency ranges, one at 40 to 50 kHz and the other at 110 to 130 kHz, depending on the
SL (lower SLs typically correspond to lower frequencies, and vice versa) (Au and Herzing, 2003).
There are no available data regarding seasonal variation in the sound production of Stenella
dolphins, although geographic variation is evident. SLs as high as 210 dB re 1 yPa at 1 m (peak
peak) have been measured for echolocation clicks (Au et al., 1998; Au and Herzing, 2003).

2.2.10.6 Threats

Throughout their range, Atlantic spotted dolphins have been incidentally taken as bycatch in
fisheries using gillnets and purse seines. This species has been observed interacting with various
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fishing vessels, often following vessels and feeding on discarded catch. The commercial fisheries
that could interact with this stock in the GOM are the Atlantic Ocean, Caribbean, GOM large pelagic
longline fishery and the Southeastern U.S. Atlantic/GOM shrimp trawl fishery (Waring et al., 2013).
A few Atlantic spotted dolphins have been harpooned in the Caribbean, South America (e.g., Brazil),
West Africa, and other offshore islands for food and bait. Information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) summarized injuries
from the Deepwater Horizon oil spill to “continental shelf’ dolphins, which included both Atlantic
spotted and shelf bottlenose dolphins. It stated that 13 percent of the population was exposed to
Deepwater Horizon oil and 4 percent of the population was killed as a result. In addition, 6 percent
of females likely experienced reproductive failure and 5 percent of the population has experienced
adverse health effects.

2.2.10.7 Status

The GOM population of Atlantic spotted dolphins is considered a separate stock (Northern
GOM stock) for management purposes. Adams and Rosel (2005) presented strong genetic support
for differentiation between GOM and Western North Atlantic management stocks using mitochondrial
and nuclear markers but did not test for further population subdivision within the GOM. The status of
Atlantic spotted dolphins in the northern GOM is unknown. The species is not listed as threatened
or endangered under the ESA, and there are insufficient data to determine population trends for this
species; however, recent information from the Final PDARP/PEIS (Deepwater Horizon Natural
Resource Damage Assessment Trustees, 2016) suggests that continental shelf dolphins (this
includes Atlantic spotted) in the GOM have experienced a population decline (4%) as a result of
injury from the Deepwater Horizon oil spill. It is not a strategic stock because previous estimates of
population size have been large compared to the number of cases of documented human-related
mortality and serious injury. The current PBR for the Northern GOM stock of striped dolphins is
10 individuals (Waring et al., 2013).

2.2.11 Spinner Dolphin

Like other dolphins of the genus Stenella, spinner dolphins (Stenella longirostris) are
relatively small. Adults range in length between 1.4 and 2.0 m (4.6 and 6.6 ft) (females) and 1.6 and
2.1 m (5.2 and 6.9 ft) (males) (Jefferson et al., 2008). They weigh approximately 59 to 77 kg (130 to
170 Ib) at adulthood. They have long, slender beaks, and there is a lot of color variation based on
region (USDOC, NMFS, 2015a).

2.2.11.1 Population

There are four recognized subspecies of spinner dolphins: S. I. longirostris (Gray’s spinner
dolphin); S. I. orientalis (eastern spinner dolphin); S. I. centroamericana (Central American spinner
dolphin); and S. /. roseiventris (dwarf spinner dolphin) (Committee on Taxonomy, 2013). The Gray’s
spinner dolphin is the typical form of spinner dolphin that is found in most areas of the world,
including the GOM. The GOM population is provisionally being considered a separate stock for
management purposes; however, there currently is no information to differentiate this stock from the
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Atlantic Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to
provide further information on stock delineation (Waring et al., 2013).

2.2.11.2 Distribution and Abundance

Spinner dolphins are distributed worldwide in tropical to temperate oceanic waters. Much of
their range is oceanic. Sightings of the Gray’s spinner dolphin in the northern GOM occur in oceanic
waters, generally east of the Mississippi River (Mullin and Fulling, 2004; Maze-Foley and Mullin,
2006). Spinner dolphins were recorded in all seasons during GulfCet aerial surveys of the northern
GOM between 1992 and 1998 (Hansen et al., 1996; Mullin and Hoggard, 2000).

The CetMap abundance estimate for northern GOM spinner dolphins is 13,485 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM spinner dolphins is 11,441 individuals (Waring et al., 2013). This estimate is from a summer
2009 oceanic survey covering waters from the 200-m (656-ft) isobath to the seaward extent of the
U.S. EEZ. Historically, estimates within oceanic waters for 1991 to 1994 was 6,316 individuals
(CV = 0.43); from 1996 to 2001 (excluding 1998), the estimate was 11,971 individuals (CV = 0.71);
and from 2003 to 2004, the estimate was 1,989 individuals (CV = 0.48) (Waring et al., 2013).

2.2.11.3 Habitat

In most places, spinner dolphins are found in the deep ocean where they likely track prey.
The Hawaii population has a more coastal distribution. There, the animals rest in bays and
protected areas during the day and then fuse into larger groups at night to feed on fish and squid in
deeper water (USDOC, NMFS, 2015a).

2.2.11.4 Behavior

Spinner dolphins are highly gregarious and form groups ranging in size from a few
individuals to several thousand (Perrin, 2002b; Jefferson et al., 2008). They commonly school with
other cetacean species (Perrin, 2002b). The social organization of these groups is fluid and may be
composed of temporary (days or weeks) associations of family units (Perrin, 2002b). Adult males
may form groups of approximately 12 individuals; the function of these groups is unknown (Perrin,
2002b). Spinner dolphins are one of the most aerial of all dolphin species. Spinner dolphins feed on
small midwater fishes, squids, and crustaceans, usually at night and at depths of 600 m (1,969 ft) or
greater (Perrin, 2002b).

2.2.11.5 Vocalizations and Hearing

Stenella produce sounds that range from 0.1 to 160 kHz (Richardson et al., 1995). As a
group, Stenella are classified within the mid-frequency cetacean functional marine mammal hearing
group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct measurement of auditory
threshold for the hearing sensitivity of the Stenella dolphins, except for striped dolphins (Ketten,
2000; Thewissen, 2002). Spinner dolphins produce burst-pulse calls, echolocation clicks, whistles,
and screams (Norris et al., 1994; Baztua-Duran and Au, 2002). Pulses and whistles have a dominant
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frequency range of 5 to 60 kHz and 8 to 12 kHz, respectively (U.S. Department of the Navy, 2007).
Their whistles range in frequency from 16.9 to 17.9 kHz, with a maximum frequency for the
fundamental component of 24.9 kHz (Bazta Duran and Au, 2002; Lammers et al., 2003). Ketten
(1998) stated that clicks from spinner dolphins have a dominant frequency of 60 kHz, and Lammers
et al. (2003) reported that burst-pulses are predominantly ultrasonic with little or no energy below
20 kHz. Schotten et al. (2004) reported that spinner dolphin clicks have SLs ranging from 195 to
222 dB re 1 yPa at 1 m. The results of a study on pantropical spotted dolphins and spinner dolphins
conducted by Lammers et al. (2003) revealed that the whistles and burst-pulses of the two species
span a broader frequency range than traditionally reported for delphinids. The fundamental
frequency contours of whistles occur in the human hearing range, but the harmonics typically reach
50 kHz and higher. Pantropical spotted dolphin whistles range in frequency from 3.1 to 21.4 kHz
(Thomson and Richardson, 1995). Clicks typically are bimodal, with frequency peaks at 40 to
60 kHz and at 120 to 140 kHz, with an estimated SL of up to 220 dB re 1 pPa at 1 m (peak peak)
(Schotten et al., 2004). There are no available data regarding seasonal variation in the sound
production of Stenella dolphins, although geographic variation is evident. SLs as high as 210 dB re
1 yPa at 1 m (peak-peak) have been measured for echolocation clicks (Au et al., 1998; Au and
Herzing, 2003).

2.2.11.6 Threats

The Eastern Tropical Pacific stock of spinner dolphins has been used by the purse seine
fishery to locate tuna. Dolphins can become trapped in the nets and drown. Stress from being
encircled in purse seines has been documented as a very serious threat to dolphins. Currently,
fishing methods for tuna imported into the U.S. under the Dolphin-Safe program do not allow such
fishing practices (USDOC, NMFS, 2015a). The commercial fishery that could interact with this stock
in the GOM is the Atlantic Ocean, Caribbean, GOM large pelagic longline fishery (Waring et al.,
2013). Interactions with tourists are a growing threat to the Hawaiian stock; because the species is
active at night, daytime interactions with tourists inhibit necessary rest and sleep time. Information
from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees,
2016) summarized injuries from the Deepwater Horizon oil spill to spinner dolphins and stated that
47 percent of the population was exposed to Deepwater Horizon oil and 16 percent of the population
was killed as a result. In addition, 21 percent of females likely experienced reproductive failure and
17 percent of the population has experienced adverse health effects.

2.2.11.7 Status

The GOM population of spinner dolphins is considered a separate stock (Northern GOM
stock) for management purposes; however, there currently is no information to differentiate this
stock from the Atlantic Ocean stock(s). The status of spinner dolphins in the northern GOM is
unknown. The species is not listed as threatened or endangered under the ESA, and there are
insufficient data to determine the population trends for this species; however, recent information from
the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that spinner dolphins in the GOM have experienced a population decline (16%) as a result
of injury from the Deepwater Horizon oil spill. This is not a strategic stock because it is assumed
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that the average annual human-related mortality and serious injury does not exceed PBR (current
PBR for the northern GOM spinner dolphin is 62 individuals) (Waring et al., 2013).

2.2.12 Fraser’s Dolphin

The Fraser’s dolphin (Lagenodelphis hosei) is easily identified by its stocky body, short beak,
and small triangular or slightly falcate dorsal fin (Dolar, 2002). They grow to lengths of
approximately 2.7 m (9 ft) (Jefferson et al., 2008).

2.2.12.1 Population

The GOM population is provisionally being considered a separate stock for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to provide
further information on stock delineation (Waring et al., 2013).

2.2.12.2 Distribution and Abundance

The Fraser’s dolphin is a pantropical species, distributed in oceanic waters between 30° N.
and 30° S. latitude in the Atlantic, Pacific, and Indian Oceans (Dolar, 2002; Jefferson et al., 2008).
Sightings in the northern GOM have been recorded during all seasons in water depths >200 m
(656 ft) (Leatherwood et al., 1993; Hansen et al., 1996; Mullin and Hoggard, 2000; Maze Foley and
Mullin, 2006).

The CetMap abundance estimate for northern GOM Fraser’'s dolphins is 1,665 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM Fraser’s dolphins is unknown. Recent surveys (summer 2009) estimated zero abundance for
Fraser's dolphins in oceanic waters in 2009. Because sightings of Fraser’'s dolphins have been
uncommon to rare in the past, it is probable that Fraser’s dolphins were not encountered during this
survey (Waring et al., 2013). Historically, for surveys conducted in oceanic waters from 1991 to
1994, the estimate was 127 individuals (CV = 0.9); from 1996 to 2001 (excluding 1998), the estimate
was 726 individuals (CV = 0.70); and from 2003 to 2004, the estimate was 0 individuals (CV = n/a)
(Waring et al., 2013).

2.2.12.3 Habitat

Fraser's dolphins occur in warm temperate, subtropical, and tropical pelagic waters
worldwide, usually deeper than 1,000 m (3,280 ft). They often are associated with areas of
upwelling (USDOC, NMFS, 2015a).

2.2.12.4 Behavior

Fraser's dolphins are observed in large groups of hundreds to thousands of individuals, often
mixed with other cetacean species such as melon-headed whales, pilot whales, Risso’s dolphins,
spotted dolphins, and spinner dolphins (Jefferson et al.,, 2008). Swimming speeds of Fraser’s
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dolphins have been recorded between 2 and 4 kn (2.3 to 4.6 mph) with speeds up to 15 kn
(17.3 mph) when escaping predators (Croll et al., 1999). According to Watkins et al. (1994), Fraser’s
dolphins herd when they feed, swimming rapidly to an area, diving for 15 seconds or more,
surfacing, and splashing in a coordinated effort to surround the school of fish. Dive durations are not
known, but several foraging depths have been recorded (250 to 500 m [820 to 1,640 ft]) (Perrin
et al., 1994b). Fraser’'s dolphins feed on mesopelagic fish (particularly Myctophidae and Stomiidae),
crustaceans (particularly Oplophoridae), and cephalopods (Croll et al., 1999; Dolar, 2002).

2.2.12.5 Vocalizations and Hearing

Fraser’'s dolphins produce sounds that range from 6.6 to 23.5 kHz (Oswald, 2006). They are
classified within the mid-frequency cetacean functional marine mammal hearing group (150 Hz to
160 kHz) (Southall et al.,, 2007). There is no direct measurement of auditory threshold for the
hearing sensitivity of Fraser's dolphins (Ketten, 2000; Thewissen, 2002). Echolocation clicks are
described as short broadband sounds without emphasis at frequencies below 40 kHz, while whistles
are FM tones concentrated between 4.3 and 24 kHz. Whistles have been suggested as
communicative signals during social activity (Watkins et al., 1994). There are no available data
regarding seasonal or geographical variation in the sound production of Fraser’s dolphins.

2.2.12.6 Threats

Threats to Fraser’'s dolphins throughout their range include incidental catch in fisheries
operating in pelagic waters using driftnets, gillnets, and trap nets as well as harvest by fisheries for
meat and oil (Jefferson et al., 2008). Specifically, Fraser’s dolphins have been incidentally captured
in tuna purse seine fisheries in the eastern tropical Pacific and the Philippines (USDOC, NMFS,
2015a). The commercial fishery that could interact with this stock in the GOM is the Atlantic Ocean,
Caribbean, GOM large pelagic longline fishery (Waring et al., 2013). Fraser's dolphins are
harvested in Indonesia, Japan, the Lesser Antilles, the Philippines, and Sri Lanka (USDOC, NMFS,
2015a). There was not enough information for Fraser's dolphins in the GOM to assess potential
impacts of the Deepwater Horizon oil spill (Deepwater Horizon Natural Resource Damage
Assessment Trustees, 2016).

2.2.12.7 Status

Fraser's dolphin is classified as data deficient by the IUCN and is protected under the
MMPA. The species is not listed as threatened or endangered under the ESA, and there are
insufficient data to determine the population trends for this species. There were not enough data to
make a determination about the overlap between the Deepwater Horizon oil-spill footprint and the
ranges of Fraser's dolphins in the GOM; therefore, the potential injuries to this population are
unknown. Total human-caused mortality and serious injury for this stock is not known, but none has
been documented. The PBR for the northern GOM Fraser’s dolphin is undetermined. Despite an
undetermined PBR, this is not a strategic stock because there is no documented human-related
mortality and serious injury (Waring et al., 2013).
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2.2.13 Risso’s Dolphin

The Risso’s dolphin (Grampus griseus) is a medium-sized dolphin with a characteristic blunt
head and light coloration. Adults are covered with white scratches, spots, and blotches that may, in
conjunction with dorsal fin scars, be used to identify individuals. It is thought that this scarring may
be from the beaks and suckers of squid (their primary prey) and the teeth of other Risso’s dolphins
(Jefferson et al., 2008). Adults of both sexes reach body lengths of more than 3.8 m (12 ft).

2.2.13.1 Population

The GOM population is provisionally being considered a separate stock for management
purposes; however, there currently is little information to differentiate this stock from the Atlantic
Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to provide
further information on stock delineation.

2.2.13.2 Distribution and Abundance

Risso’'s dolphins are distributed worldwide in tropical to warm temperate waters
(Leatherwood and Reeves, 1983). They occur throughout oceanic waters of the northern GOM but
are concentrated in areas of the continental slope (Baumgartner, 1997; Maze-Foley and Mullin,
2006). Risso’s dolphins were documented in all seasons during GulfCet aerial surveys of the
northern GOM between 1992 and 1998 (Hansen et al., 1996; Mullin and Hoggard, 2000). Average
group size during GulfCet surveys was 7.5 individuals (Davis and Fargion, 1996).

The CetMap abundance estimate for northern GOM Risso’s dolphins is 3,137 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM Risso’s dolphins is 2,442 individuals (CV = 0.57) (Waring et al., 2014). Historically, for surveys
conducted in oceanic waters from 1991 to 1994, the estimate was 2,749 individuals (CV = 0.27);
from 1996 to 2001 (excluding 1998), the estimate was 2,169 individuals (CV = 0.32); and from 2003
to 2004, the estimate was 1,589 individuals (CV = 0.27) (Waring et al., 2012).

2.2.13.3 Habitat

Risso’s dolphins are found in temperate, subtropical, and tropical waters with a temperature
range of 10°C to 30°C (50°F to 86°F) and in depths >1,000 m (3,280 ft) seaward of the continental
shelf. The species may be limited by water temperature, as individuals are more common in waters
of 15°C to 20°C (59°F to 68°F). In the northern GOM, Risso’s dolphins may prefer habitats on the
continental slope where the seafloor topography is steeper. In the waters off northern Europe, they
are known to inhabit shallower coastal areas (USDOC, NMFS, 2015a).

2.2.13.4 Behavior

Risso’s dolphins often are observed in groups of 10 to 100 individuals, but larger
aggregations have been reported (Jefferson et al., 2008). In the GOM, pod sizes typically range
from 3 to 30 individuals (Wirsig et al., 2000). They commonly associate with other cetacean



Gulf of Mexico G&G Activities Programmatic EIS E-43

species, including other delphinids and large whales (Baird, 2002a). They are thought to feed
primarily on squid but are known to eat fishes and crustaceans (Wirsig et al., 2000). Behavioral
research suggests that Risso’s dolphins primarily feed at night (Baird, 2002a). Swimming speeds for
Risso’s dolphins have been recorded at 1 to 7 kn (1.2 to 8.1 mph) off Santa Catalina Island (Shane,
1995). There currently are no known studies on diving behavior, but Risso’s dolphins have been
known to dive for up to 30 minutes and as deep as 600 m (1,969 ft) (DiGiovanni et al., 2005). They
have been noted to demonstrate aggressive behavior toward other cetacean species. No data on
breeding grounds are available, and Risso’s dolphins have been known to calve year-round, peaking
in winter (Baird, 2002a).

2.2.13.5 Vocalization and Hearing

The species is classified within the mid-frequency cetacean functional marine mammal
hearing group (150 Hz to 160 kHz) (Southall et al., 2007). Audiograms for Risso’s dolphins indicate
hearing thresholds <65 to 125 dB in frequencies ranging from 1.6 to 110 kHz (Nachtigall et al.,
1995). Philips et al. (2003) reported that Risso’s dolphins are capable of hearing frequencies up to
80 kHz, with best underwater hearing occurring between 4 and 80 kHz at threshold levels from 64 to
74 dB re 1 yPa. Other audiograms obtained on Risso’s dolphins confirm previous measurements
and demonstrated a hearing threshold of 140 dB re 1 yPa for a 1-second, 75-Hz signal (Au et al.,
1997; Croll et al., 1999).

Au et al. (1997) studied the hearing sensitivities of false killer whales and Risso’s dolphins to
the Acoustic Thermometry of Ocean Climate (ATOC) signal. The ATOC program transmitted 75 Hz,
phase modulated, 195 dB re 1 yPa at 1 m SL signals from two locations in the North Pacific to study
ocean temperatures. The hearing thresholds for Risso’s dolphins were 142 + 2 dB re 1 pyPa
receiving level (RL) for a 75 Hz pure tone signal and 141 + 1 dB re 1 yPa RL for the ATOC signal.
The results of this study concluded that small cetaceans, such as false killer whales and Risso’s
dolphins, swimming directly over the ATOC source would not be able to hear the transmitted sound
unless the animals dove to a depth of approximately 400 m (1,312 ft). If these animals were at a
horizontal range >0.5 km (0.3 nmi) from the source, the level of the ATOC signal would be below
their hearing threshold at any depth.

Risso’s dolphins produce vocalizations as low as 0.1 kHz and as high as 65 kHz. Their
dominant frequencies are between 2 and 5 kHz and at 65 kHz (Watkins, 1967; Au, 1993; Croll et al.,
1999; Philips et al., 2003). The maximum SL, with dominant frequencies at 2 to 5 kHz, is
approximately 120 dB re 1 pPa at 1 m (peak-to-peak) (Au, 1993). In one experiment conducted by
Philips et al. (2003), clicks were found to have a peak frequency of 65 kHz and durations ranging
from 40 to 100 ms. In a second experiment, Philips et al. (2003) recorded clicks with peak
frequencies up to 50 kHz with durations ranging from 35 to 75 ms. Estimated SLs of echolocation
clicks can reach up to 216 dB re 1 pPa at 1 m (Philips et al., 2003). Bark vocalizations consisted of
highly variable burst-pulses and have a frequency range of 2 to 20 kHz. Buzzes consisted of a short
burst-pulse of sound approximately 2 seconds in duration with a frequency range of 2.1 to 22 kHz.
Low-frequency, narrow-band grunt vocalizations ranged between 400 and 800 Hz. Chirp
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vocalizations were slightly higher in frequency than the grunt vocalizations, ranging in frequency
from 2 to 4 kHz. There are no available data regarding seasonal or geographical variation in the
sound production of Risso’s dolphin.

2.2.13.6 Threats

Threats to Risso’s dolphins throughout their range include bycatch in fishing gear, including
gilinets, longlines, and trawls, as well as tuna purse seine fishing (in the eastern tropical Pacific
Ocean); harvest for meat and oil in Indonesia, Japan (drive fishery), the Caribbean (the Lesser
Antilles), and the Solomon Islands; and small numbers of Risso’s dolphins have been captured from
the wild for the purpose of public display in aquariums and oceanariums (USDOC, NMFS, 2015a).
The commercial fishery that could interact with this stock in the GOM is the Atlantic Ocean,
Caribbean, GOM large pelagic longline fishery (Waring et al., 2013). Information from the Final
PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
summarized injuries from the Deepwater Horizon oil spill to Risso’s dolphins and stated that 8
percent of the population was exposed to Deepwater Horizon oil and 3 percent of the population was
killed as a result. In addition, 3 percent of females likely experienced reproductive failure and 3
percent of the population has experienced adverse health effects.

2.2.13.7 Status

Risso’s dolphin is classified as data deficient by the IUCN and is protected under the MMPA.
The status of Risso’s dolphins in the northern GOM is unknown; however, recent information from
the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that Risso’s dolphins in the GOM have experienced a population decline (3%) as a result
of injury from the Deepwater Horizon oil spill. The species is not listed as threatened or endangered
under the ESA, and there are insufficient data to determine the population trends for this species.
The stock is classified as non-strategic under the MMPA. The current PBR for the Northern GOM
stock of Risso’s dolphins is 16 individuals (Waring et al., 2014).

2.2.14 Melon-Headed Whale

The melon-headed whale (Peponocephala electra) is a small, slender whale that reaches a
maximum length of approximately 2.8 m (9.2 ft) (Jefferson et al., 2008).

2.2.14.1 Population

The GOM population is provisionally being considered as one stock for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to provide
further information on stock delineation (Waring et al., 2013).
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2.2.14.2 Distribution and Abundance

Melon-headed whales are distributed worldwide in tropical to subtropical waters (Jefferson
et al., 2008). They generally are found in oceanic waters with nearshore sightings limited to areas
where deep waters are found near the coast (Perryman, 2002). Sightings in the northern GOM
generally have occurred in water depths >800 m (2,625 ft) and usually offshore Louisiana to west of
Mobile Bay, Alabama (Mullin et al., 1994; Mullin and Fulling, 2004; Maze-Foley and Mullin, 2006).
Melon-headed whales were sighted in all seasons during GulfCet surveys of the northern GOM
between 1992 and 1998 (Davis and Fargion, 1996; Hansen et al., 1996; Mullin and Hoggard, 2000).

The CetMap abundance estimate for northern GOM melon-headed whales is
6,733 individuals (Roberts et al., 2016). From NMFS SAR data, the best abundance estimate
available for northern GOM melon-headed whales is 2,235 individuals (CV = 0.75) (Waring et al.,
2012). Historically, for surveys conducted in oceanic waters from 1991 to 1994, the estimate was
3,965 individuals (CV = 0.39); from 1996 to 2001 (excluding 1998), the estimate was
3,451 individuals (CV = 0.55), and from 2003 to 2004, the estimate was 2,283 individuals
(CV =0.76) (Waring et al., 2012).

2.2.14.3 Habitat

Melon-headed whales prefer deeper areas of warmer tropical waters where their prey are
concentrated (USDOC, NMFS, 2015a).

2.2.14.4 Behavior

Melon-headed whales are highly social animals and usually are observed in groups of 100 to
500 individuals. Average group sizes reported from the GOM during GulfCet surveys were
140.7 individuals (ship surveys) and 311.7 individuals (aircraft surveys) (Davis and Fargion, 1996).
Melon-headed whales often are observed swimming with other delphinid species such as Fraser’s
dolphins, spinner dolphins, and spotted dolphins, occasionally forming “super pods” of thousands of
individuals. Melon-headed whales are known to feed mainly on deepwater squid, but fish and
shrimp have been found in melon-headed whale stomachs as well (Perryman, 2002). Little is known
of this species’ life history or reproductive biology. No swimming speeds, dive depths, or dive times
are available for the melon-headed whale.

2.2.14.5 Vocalization and Hearing

Melon-headed whales are classified within the mid-frequency cetacean functional marine
mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct measurement
of auditory threshold for the hearing sensitivity of melon-headed whales (Ketten, 2000; Thewissen,
2002). They produce sounds between 8 and 40 kHz (Watkins et al., 1997). Individual click bursts
have frequency emphases between 20 and 40 kHz (Watkins et al., 1997). Dominant frequencies of
whistles are 8 to 12 kHz, with FM upsweeps and downsweeps (Watkins et al., 1997). There are no
available data regarding seasonal or geographical variation in the sound production of this species.
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Maximum SLs are estimated at 155 dB re 1 yPa at 1 m for whistles and 165 dB re 1 yPa at 1 m for
click bursts (Watkins et al., 1997).

2.2.14.6 Threats

Throughout their range, threats to melon-headed whales include bycatch in some fisheries.
There has been some take of this species in the past by small cetacean fisheries in the Caribbean
(Caldwell et al., 1976). The commercial fishery that could interact with this stock in the GOM is the
Atlantic Ocean, Caribbean, GOM large pelagic longline fishery (Waring et al., 2013). Information
from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees,
2016) summarized injuries from the Deepwater Horizon oil spill to melon-headed whales and stated
that 15 percent of the population was exposed to Deepwater Horizon oil and 5 percent of the
population was killed as a result. In addition, 7 percent of females likely experienced reproductive
failure and 6 percent of the population has experienced adverse health effects.

2.2.14.7 Status

Melon-headed whales are categorized as least concern by the IUCN and are protected
under the MMPA. The species is not listed as threatened or endangered under the ESA. The status
of melon-headed whales in the northern GOM is unknown; however, recent information from the
Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that melon-headed whales in the GOM have experienced a population decline (5%) as a
result of injury from the Deepwater Horizon oil spill. This is not a strategic stock because it is
assumed that the average annual human-related mortality and serious injury does not exceed PBR.
The current PBR for the Northern GOM stock of melon-headed whales is 13 individuals (Waring
et al., 2014).

2.2.15 Pygmy Killer Whale

The pygmy Kkiller whale (Feresa attenuata) is a relatively small odontocete of the family
Delphinidae. Adult pygmy killer whales can reach body lengths of 2.6 m (8.5 ft) (Jefferson et al.,
2008).

2.2.15.1 Population

The GOM population of pygmy killer whales is provisionally being considered a separate
stock for management purposes; however, there currently is no information to differentiate this stock
from the Atlantic Ocean stock(s). Additional morphological, genetic, and behavioral data are needed
to provide further information on stock delineation (Waring et al., 2013).

2.2.15.2 Distribution and Abundance

The pygmy killer whale is distributed worldwide in tropical to subtropical oceanic waters.
They are rarely seen in nearshore waters, except in areas where deep water is close to shore
(Jefferson et al., 2008). Historic sightings of these animals in the northern GOM are within oceanic
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waters (Mullin and Fulling, 2004; Maze-Foley and Mullin, 2006). Through the GulfCet program,
BOEM (formerly the Minerals Management Service [MMS]) had data collaboratively collected by
external partners, including the NMFS, on the distribution and abundance of marine mammals in the
northern GOM. Sightings of pygmy killer whales (in low numbers) were documented in all seasons
during GulfCet aerial surveys of the northern GOM between 1992 and 1998 (Hansen et al., 1996;
Mullin and Hoggard, 2000). No data are available to confirm seasonal migration patterns for pygmy
killer whales, and there are no available data on breeding and calving grounds.

The CetMap abundance estimate for northern GOM pygmy killer whales is 2,126 individuals
(Roberts et al., 2016). From NMFS SAR data, the best abundance estimate available for northern
GOM pygmy killer whales is 152 individuals (CV = 1.02), based on data collected from a summer
2009 survey covering waters from the 200-m (656-ft) isobath to the seaward extent of the U.S. EEZ
(Waring et al., 2013). Historically, for surveys conducted in oceanic waters from 1991 to 1994, the
estimate was 518 individuals (CV = 0.81); from 1996 to 2001 (excluding 1998), the estimate was
408 individuals (CV = 0.60); and from 2003 to 2004, the estimate was 323 individuals (CV = 6.0)
(Waring et al., 2012).

2.2.15.3 Habitat

Pygmy killer whales prefer deeper areas of warm tropical and subtropical waters where their
prey are concentrated (USDOC, NMFS, 2015a).

2.2.15.4 Behavior

Little is known about the biology of the pygmy killer whale. Groups generally contain
approximately 12 to 50 individuals, although pods of several hundred individuals have been reported
(Widrsig et al., 2000). Existing information indicates that pygmy killer whales feed on fishes and
squids (Ross and Leatherwood, 1994). They have shown aggressive behavior with other animals,
based on attacks on animals while in captivity or individual dolphins incidentally caught in tuna nets
in the eastern tropical Pacific (Jefferson et al., 2008).

2.2.15.5 Vocalizations and Hearing

The pygmy killer whale is classified within the mid-frequency cetacean functional marine
mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). Little is known of the auditory
range and sound production of the species. Pryor et al. (1965) described pygmy killer whales
producing low-frequency “growls.” Pygmy killer whales emit echolocation clicks with centroid
frequencies between 70 and 85 kHz, with bimodal peak frequencies between 45 and 117 kHz and
an estimated SL between 197 and 223 dB re 1 yPa at 1 m (Madsen et al., 2004).

2.2.15.6 Threats

Throughout their range, few pygmy killer whales are caught in drive and gillnet fisheries.
There has been some take of this species in the past by small cetacean fisheries in the Caribbean
(Caldwell and Caldwell, 1971b). The commercial fishery that could interact with this stock in the
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GOM is the Atlantic Ocean, Caribbean, GOM large pelagic longline fishery (Waring et al., 2013).
However, there is no reported bycatch from U.S. fisheries. Information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) summarized injuries
from the Deepwater Horizon oil spill to pygmy killer whales and stated that 15 percent of the
population was exposed to Deepwater Horizon oil and 5 percent of the population was killed as a
result. In addition, 7 percent of females likely experienced reproductive failure and 6 percent of the
population has experienced adverse health effects.

2.2.15.7 Status

Pygmy killer whales are classified as data deficient by the IUCN and are protected under the
MMPA. The species is not listed as threatened or endangered under the ESA, and there are
insufficient data to determine the population trends for this species or total human-caused mortality
and serious injury for this stock. The status of pygmy killer whales in the northern GOM is unknown;
however, recent information from the Final PDARP/PEIS (Deepwater Horizon Natural Resource
Damage Assessment Trustees, 2016) suggests that pygmy killer whales in the GOM have
experienced a population decline (5%) as a result of injury from the Deepwater Horizon oil spill. The
GOM stock is not classified under the MMPA as a strategic stock. The current PBR for the Northern
GOM stock of pygmy killer whales is 0.8 individuals (Waring et al., 2014).

2.2.16 False Killer Whale

The false killer whale (Pseudorca crassidens) is a medium-sized odontocete of the family
Delphinidae. Males can reach 6 m (20 ft) in length and females can reach 5 m (16 ft) (Jefferson
et al., 2008).

2.2.16.1 Population

The GOM population is provisionally being considered a single stock for management
purposes; however, there currently is no information to differentiate this stock from the Atlantic
Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to provide
further information on stock delineation (Waring et al., 2013).

2.2.16.2 Distribution and Abundance

The false killer whale is distributed worldwide throughout warm temperate and tropical
oceans, generally in relatively deep offshore waters from 60° S. to 60° N. latitude (USDOC, NMFS,
2015a; Stacey et al., 1994; Odell and McClune, 1999; Baird, 2002b; Waring et al., 2013). They are
reported to occur over the continental shelf and may move into very shallow waters on occasion
(Jefferson et al., 2008). Historic sightings of this species in the northern GOM are from oceanic
waters (Mullin and Fulling, 2004; Maze Foley and Mullin, 2006). False killer whales were observed
only during spring and summer during GulfCet aerial surveys between 1992 and 1998 (Hansen
et al., 1996; Mullin and Hoggard, 2000) and in the spring during vessel surveys (Mullin and Fulling,
2004). Sightings during the GulfCet surveys were not concentrated in any particular portion of the
study area (Davis and Fargion, 1996).
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The CetMap abundance estimate for northern GOM Kkiller whales is 3,204 individuals
(CV =0.32) (Roberts et al., 2016). From NMFS SAR data, the current estimate of abundance and
the minimum population estimate of false killer whales in the GOM are unknown (existing estimates
are >8 years old); the best population estimate is unknown (Waring et al., 2013). Historically, for
surveys conducted in oceanic waters from 1991 to 1994, the estimate was 381 individuals
(CV =0.62); from 1996 to 2001 (excluding 1998), the estimate was 1,038 individuals (CV = 0.71);
and from 2003 to 2004, the estimate was 777 individuals (CV = 0.56) (Waring et al., 2012).

2.2.16.3 Habitat

False killer whales prefer tropical to temperate waters that are deeper than 3,300 ft (1,000 m)
(USDOC, NMFS, 2015a).

2.2.16.4 Behavior

False killer whales are highly social and commonly observed in groups of 10 to
60 individuals, although larger groups have been documented (Wirsig et al., 2000; Baird, 2002b).
During GulfCet surveys, observed group sizes ranged from 2 to 35 individuals and averaged 3.5 and
27.5 individuals estimated from ship and aerial platforms, respectively (Davis and Fargion, 1996).
Details of false killer whale social organizations are not available; however, because of their
propensity to strand in groups, it is assumed that there are strong bonds between individuals within
groups (Baird, 2002b). They primarily feed on fishes and cephalopods, although they are known to
attack other cetaceans. False killer whales have an approximate swimming speed of 2 kn (2.3 mph),
although a maximum swimming speed of 15.5 kn (17.8 mph) (Brown et al., 1966; Rohr et al., 2002).
Dive depths of 500 m (1,640 ft) have been recorded for this species (Odell and McClune, 1999).
There are no available data on specific breeding grounds. Calving season may be considered year-
round with a peak in late winter (Baird, 2002b). The calving interval for one group was reported as
almost 7 years, and calving may occur year-round (Baird, 2002b).

2.2.16.5 Vocalizations and Hearing

False killer whales are classified within the mid-frequency, cetacean functional marine
mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). They hear underwater sounds in
the range of <1 to 115 kHz (Johnson, 1967; Awbrey et al., 1988; Au, 1993). Their best underwater
hearing occurs at 17 kHz, where the threshold level ranges between 39 and 49 dB re 1 pPa
(Sauerland and Dehnhardt, 1998). Behavioral audiograms, supported by ABR studies that had
similar results, show that the range of best hearing sensitivity is between 16 and 24 kHz, with peak
sensitivity at 20 kHz (Yuen et al., 2005). Au et al. (1997) studied the hearing sensitivities of false
killer whales and Risso’s dolphins to the ATOC signal. The ATOC program transmitted 75 Hz,
phase-modulated, 195 dB SL signals from two locations in the North Pacific to study ocean
temperatures. The hearing thresholds for false killer whales were 141 + 1 dB re 1 yPa RL for a
75-Hz pure tone signal and 139 + 1 dB re 1 yPa RL for the ATOC signal. The results of this study
concluded that small cetaceans, such as false killer whales and Risso’s dolphins, swimming directly
over the ATOC source, would not be able to hear the transmitted sound unless the animals dove to
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a depth of approximately 400 m (1,312 ft). If these animals were at a horizontal range >0.5 km
(0.3 mi) from the source, the level of the ATOC signal would be below their hearing threshold at any
depth.

False killer whales produce a wide variety of sounds from 4 to 130 kHz, with dominant
frequencies between 25 and 30 kHz and 95 and 130 kHz (Busnel and Dziedzic, 1968; Kamminga
and van Velden, 1987; Thomas and Turl, 1990; Murray et al., 1998). Most signal types are whistles,
burst-pulses, and click trains (Murray et al., 1998). Whistles generally range between 4 and 9.5 kHz
(Thomson and Richardson, 1995). False killer whales echolocate using highly directional clicks
ranging between 20 and 60 kHz and 100 and 130 kHz (Kamminga and van Velden, 1987; Thomas
and Turl, 1990). The SL of clicks has been measured to range from 200 to 228 dBre 1 yPa at1 m
(Thomas and Turl, 1990; Ketten, 1998). There are no available data regarding seasonal or
geographical variation in the sound production of false killer whales.

2.2.16.6 Threats

Throughout their range, threats to false killer whales include bycatch and other fishery
interactions, such as the Hawaii longline fishery and bottomfish fishery off the northwestern
Hawaiian Islands, and hunting in Indonesia, Japan, and the West Indies (USDOC, NMFS, 2015a).
The commercial fishery that could interact with this stock in the GOM is the large pelagic longline
fishery (Waring et al., 2013). Pelagic swordfish, tunas, and billfish are the targets of the longline
fishery operating in the northern GOM (Waring et al., 2013). Information from the Final
PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
summarized injuries from the Deepwater Horizon oil spill to false killer whales and stated that
18 percent of the population was exposed to Deepwater Horizon oil and 6 percent of the population
was killed as a result. In addition, 8 percent of females likely experienced reproductive failure and
7 percent of the population has experienced adverse health effects.

2.2.16.7 Status

False killer whales are classified as least concern by the IUCN and are protected under the
MMPA. The species is not listed as threatened or endangered under the ESA. The status of false
killer whales in the northern GOM is unknown, and there are insufficient data to determine
population trends for this species; however, recent information from the Final PDARP/PEIS
(Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016) suggests that false
killer whales in the GOM have experienced a population decline (6%) as a result of injury from the
Deepwater Horizon oil spill. The species is not a strategic stock. The current PBR for the Northern
GOM stock of false killer whales is undetermined (Waring et al., 2013).

2.2.17 Killer Whale

The killer whale (Orcinus orca) is the largest member of the ocean dolphin family
Delphinidae (Wirsig et al., 2000). Adults reach body lengths of 9.8 m (32 ft) for males and 8.5 m
(28 ft) for females (Jefferson et al.,, 2008). In addition to body length, adult male killer whales
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possess disproportionally larger appendages (pectoral flippers, dorsal fin, and tail flukes) than
females (Ford, 2002). They are easily recognizable by their large size and characteristic black-and-
white coloration.

2.2.17.1 Population

A single species is recognized; however, genetic, morphological, and ecological evidence
suggest separate forms that may represent distinct species (Jefferson et al., 2008). Currently, two
unnamed subspecies of O. orca are recognized: killer whale unnamed subspecies (resident killer
whale) and killer whale unnamed subspecies (transient killer whale, Bigg’s killer whale) (Committee
on Taxonomy, 2013). The GOM population is provisionally being considered a separate stock for
management purposes; however, there currently is no information to differentiate this stock from the
Atlantic Ocean stock(s). Additional morphological, genetic, and behavioral data are needed to
provide further information on stock delineation (Waring et al., 2013).

2.2.17.2 Distribution and Abundance

The killer whale’s distribution is cosmopolitan. Within the North Atlantic, its range extends
from the Arctic ice-edge to the Caribbean Sea and includes the GOM. Historic sightings of killer
whales in the northern GOM from 1921 to 1995 occurred primarily in oceanic waters ranging from
256 to 2,652 m (840 to 8,700 ft) deep (averaging 1,242 m [4,075 ft]), primarily in the north-central
region (O’Sullivan and Mullin, 1997).

Killer whales are characterized as uncommon or rare in waters of the U.S. Atlantic EEZ
(Katona et al., 1988). Most sightings of this species within the GOM have been on the continental
shelf edge and slope. Very few sightings of killer whales in the GOM have been made within
continental shelf waters other than those reported in 1921, 1985, and 1987 (Katona et al., 1988).
During GulfCet surveys conducted between 1992 and 1998, killer whales were seen near the
continental shelf edge and slope only in the summer (Hansen et al., 1996; Mullin and Hoggard,
2000). During shipboard surveys, killer whales were reported in the GOM from May through
September and in November (Whitt et al., 2015; O’Sullivan and Mullin, 1997; Mullin and Fulling,
2004; Maze-Foley and Mullin, 2006).

The CetMap abundance estimate for northern GOM killer whales is 185 individuals (Roberts
et al., 2016). From NMFS SAR data, the best abundance estimate available for northern GOM Killer
whales is 28 individuals (CV = 1.02) (Waring et al., 2012). Historically, for surveys conducted in
oceanic waters from 1991 to 1994, the estimate was 277 individuals (CV = 0.42); from 1996 to 2001
(excluding 1998), the estimate was 133 individuals (CV = 0.49); and from 2003 to 2004, the estimate
was 49 individuals (CV = 0.77) (Waring et al., 2012).
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2.2.17.3 Habitat

Killer whales are most abundant in polar waters; however, they can be fairly abundant in
temperate waters. Killer whales also occur, though at lower densities, in tropical, subtropical, and
offshore waters (USDOC, NMFS, 2015a).

2.2.17.4 Behavior

Killer whales usually are observed in groups of 5 to 20 individuals. In the GOM, group sizes
averaged 11.2 individuals (Davis and Fargion, 1996). Killer whale groups appear to be temporally
stable (Ford, 2002) and usually contain adults of both sexes, but adult females and young will
sometimes segregate to form their own groups. Groups are highly cooperative and function as a
unit when hunting (Wursig et al., 2000). In the northeastern Pacific Ocean, killer whales exhibit
dietary specialization within different sympatric populations. In this region, these populations
maintain social isolation from each other and differ in genetic structure, morphology, behavior,
distribution patterns, and ecology. One population (referred to as residents) feed primarily on fish,
whereas a second population (termed transients) are primarily mammal hunters (Ford, 2002).
Evidence suggests that similar degrees of specialization may exist in other areas within their range.
Whitt et al. (2015) reported a prolonged interaction between killer whales and sperm whales in the
GOM during 2011.

Killer whale swimming speeds usually range from 3 to 5 kn (3.5 to 5.8 mph), but they can
achieve speeds up to 20 kn (23 mph) in short bursts (Lang, 1966; LeDuc, 2002). In southern British
Columbia and northwestern Washington, killer whales spend 70 percent of their time in the upper
20 m (66 ft) of the water column but can dive to 100 m (328 ft) or more, with a maximum recorded
depth for a wild individual of 201 m (660 ft) (Baird et al., 1998). The deepest dive recorded by a
killer whale is 265 m (870 ft), reached by a trained individual (Ridgway, 1986). Recorded dive
durations range from 1 to 10 minutes (Norris and Prescott, 1961; Lenfant, 1969; Baird et al., 1998).

2.2.17.5 Vocalization and Hearing

Killer whales are classified within the mid-frequency, cetacean functional marine mammal
hearing group (150 Hz to 160 kHz) (Southall et al., 2007). Killer whales hear underwater sounds
from <500 Hz to 120 kHz (Bain et al., 1993; Szymanski et al., 1999). Their best underwater hearing
occurs between 15 and 42 kHz, where the threshold level is 34 to 36 dB re 1 yPa (Hall and Johnson,
1972; Szymanski et al., 1999). Killer whales produce sounds as low as 80 Hz and as high as
85 kHz, with dominant frequencies at 1 to 20 kHz (Schevill and Watkins, 1966; Diercks et al., 1971
and 1973; Evans, 1973; Steiner et al., 1979; Awbrey et al., 1982; Ford and Fisher, 1983; Ford, 1989;
Miller and Bain, 2000). An average of 12 different call types (range 7 to 17), mostly repetitive
discrete calls, exist for each pod in coastal waters of the eastern North Pacific (Ford, 2002). Pulsed
calls, whistles, and called dialects carry information hypothesized as geographic origin, individual
identity, pod membership, and activity level. Vocalizations tend to be between 500 Hz and 10 kHz
and may be used for group cohesion and identity (Ford, 2002; Frankel, 2002). Whistles and
echolocation clicks are included in killer whale repertoires as well but are not a dominant signal type
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of the vocal repertoire compared with pulsed calls (Miller and Bain, 2000). Erbe (2002) recorded
received broadband sound pressure levels of orca burst-pulse calls ranging between 105 and
124 dB re 1 yPa RL at an estimated distance of 100 m (328 ft). Clicks and whistles range from
0.5 to 25 kHz, with a dominant frequency range of 1 to 6 kHz (Thomson and Richardson, 1995). Au
et al. (2004) recorded echolocation clicks at SLs ranging from 195 to 224 dB re 1 yPa at 1 m (peak-
peak), with dominant frequencies ranging from 20 to 60 kHz and durations of 80 to 120 uys. Average
SLs for other sounds were 140 dB re 1 yPa at 1 m for whistles, 147 dB re 1 yPa at 1 m for variable
calls, and 153 dB re 1 pPa at 1 m for stereotyped calls (Veirs, 2004). Killer whales modify their
vocalizations depending on the social context or ecological function; for example, short-range
(<10 km [6.2 mi]) vocalizations typically are associated with social and resting behaviors and long-
range (10 to 16 km [6.2 to 9.9 mi]) vocalizations are associated with travel and foraging (Miller,
2006).

2.2.17.6 Threats

Throughout their range, threats to killer whales include commercial hunting; live capture for
aquarium display, particularly of the southern resident stock (some live capture still occurs in
Russia); culling due to depredation of fisheries; contaminants (e.g., PCBs); depletion of prey due to
overfishing and habitat degradation; ship strikes; oil spills; noise disturbance from industrial and
military activities; interactions with fishing gear; and whale watching (USDOC, NMFS, 2015a). There
was not enough information for killer whales in the GOM to assess the potential impacts of the
Deepwater Horizon oil spill (Deepwater Horizon Natural Resource Damage Assessment Trustees,
2016).

2.2.17.7 Status

The killer whale is classified as lower risk (data deficient) by the IUCN and is protected under
the MMPA. The species is not listed as threatened or endangered under the ESA, and the Northern
GOM stock is not classified as a strategic stock under the MMPA. There were not enough data to
make a determination about the overlap between the Deepwater Horizon oil-spill footprint and the
ranges of killer whales in the GOM; therefore, potential injuries to this population are unknown. The
current PBR for the Northern GOM stock of killer whales is 0.1 individuals (Waring et al., 2014).

2.2.18 Short-Finned Pilot Whale

The short-finned pilot whale (Globicephala macrorhynchus) is a medium-sized whale with a
characteristic bulbous head and broad-based dorsal fin. Adult short-finned pilot whales attain a body
length of 7.2 m (24 ft) for males and 5.5 m (18 ft) for females (Jefferson et al., 2008). In addition to
greater length, male pilot whales exhibit larger dorsal fins and a more pronounced melon than
females (Olson and Reilly, 2002).

2.2.18.1 Population

The GOM population is being considered a separate stock for management purposes;
however, there currently is no information to differentiate this stock from the Atlantic Ocean stock(s).
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Additional morphological, genetic, and behavioral data are needed to provide further information on
stock delineation.

2.2.18.2 Distribution and Abundance

The short-finned pilot whale is distributed worldwide in tropical to subtropical waters,
generally on the continental shelf break and in deep oceanic waters (Leatherwood and Reeves,
1983; Jefferson et al., 2008). Historical sightings of these animals in the northern GOM have been
primarily on the continental slope, west of 89° W. longitude (Mullin and Fulling, 2004; Maze-Foley
and Mullin, 2006). During GulfCet aerial and ship surveys of the northern GOM between 1992 and
1998, short-finned pilot whales were recorded in all seasons, with sightings primarily offshore
Louisiana and almost evenly distributed throughout the seasons (Davis and Fargion, 1996; Hansen
et al., 1996; Mullin and Hoggard, 2000). Although seasonal movements for this species are reported
for the Caribbean Sea, there is no evidence of migration in the GOM (Wrsig et al., 2000).

The CetMap abundance estimate for northern GOM short-finned pilot whales is
1,981 individuals (Roberts et al., 2016). From NMFS SAR data, the best abundance estimate
available for northern GOM short-finned pilot whales is 2,415 individuals (CV = 0.66) (Waring et al.,
2014). Historically, for surveys conducted in oceanic waters from 1991 to 1994, the estimate was
353 individuals (CV = 0.89); from 1996 to 2001 (excluding 1998), the estimate was 2,388 individuals
(CV = 0.48); and from 2003 to 2004, the estimate was 716 individuals (CV = 0.34) (Waring et al.,
2012).

2.2.18.3 Habitat

Short-finned pilot whales prefer warmer tropical and temperate waters and can be found at
varying distances from shore but typically in deeper waters. Areas with a high density of squid are
their primary foraging habitats (USDOC, NMFS, 2015a).

2.2.18.4 Behavior

Short-finned pilot whales generally are found in aggregations of 10 to 60 individuals, but
larger groups of several hundred individuals are not infrequent (Davis and Fargion, 1996; Wirsig
et al.,, 2000). Studies suggest that these aggregations are relatively stable and maternally based,
and strong social bonds may be a reason why pilot whales are one of the species most often
associated with mass strandings. A variety of group behaviors have been documented (Olson and
Reilly, 2002). Aggregations of short-finned pilot whales are commonly associated with other
cetacean species such as other delphinids and large whales (Jefferson et al.,, 2008). There are
accounts of aggressive behavior of pilot whales toward other cetacean species (Olson and Reilly,
2002). Short-finned pilot whales have swimming speeds ranging between 4 to 5 kn (4.6 to 5.8 mph)
(Norris and Prescott, 1961). Short-finned pilot whales are considered deep divers (deepest
recording at 610 m [2,000 ft]), feeding primarily on fish and squid (Ridgway, 1986; Croll et al., 1999).
They may stay submerged for up to 40 minutes (Mate et al., 2005).
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2.2.18.5 Vocalization and Hearing

Short-finned pilot whales are classified within the mid-frequency, cetacean functional marine
mammal hearing group (150 Hz to 160 kHz) (Southall et al., 2007). There is no direct measurement
of auditory threshold for the hearing sensitivity of short-finned pilot whales (Ketten, 2000; Thewissen,
2002). Pilot whales echolocate with a precision similar to bottlenose dolphins and also vocalize with
other pod members (Olson and Reilly, 2002). Short-finned pilot whales produce vocalizations as low
as 280 Hz and as high as 100 kHz, with dominant frequencies between 2 and 14 kHz and 30 and
60 kHz (Caldwell and Caldwell, 1969; Fish and Turl, 1976; Scheer et al., 1998). Vocalizations
produced by this species average 7.87 kHz, higher than that of a long-finned pilot whale (Olson and
Reilly, 2002). Echolocation abilities have been demonstrated during click production (Evans, 1973).
The SLs of clicks have been measured as high as 180 dB re 1 pyPa at 1 m (Fish and Turl 1976;
Richardson et al., 1995). There are few available data regarding seasonal or geographical variation
in the vocalizations production of the short finned pilot whale, although there is evidence of group-
specific call repertoires (Olson and Reilly, 2002).

2.2.18.6 Threats

Throughout their range, threats to short-finned pilot whales include bycatch in fishing gear
such as gillnets, longlines, and trawls, and drive fisheries that specifically target pilot whales in
Japan and the Lesser Antilles (USDOC, NMFS, 2015a). The commercial fishery that could interact
with this stock in the GOM is the Atlantic Ocean, Caribbean, GOM large pelagic longline fishery
(Waring et al., 2013). Ship strikes may pose a threat in the Hawaii Islands as propeller scarred
whales have been documented there. Information from the Final PDARP/PEIS (Deepwater Horizon
Natural Resource Damage Assessment Trustees, 2016) summarized injuries from the Deepwater
Horizon oil spill to short-finned pilot whales and stated that 6 percent of the population was exposed
to Deepwater Horizon oil and 2 percent of the population was killed as a result. In addition,
3 percent of females likely experienced reproductive failure and 2 percent of the population has
experienced adverse health effects.

2.2.18.7 Status

The short-finned pilot whale is classified as a lower risk (data deficient) species by the IUCN
and is protected under the MMPA. The species is not listed as threatened or endangered under the
ESA. The status of the short-finned pilot whale in the northern GOM is unknown (Waring et al.,
2013). There are insufficient data to determine population trends; however, recent information from
the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
suggests that short-finned pilot whales in the GOM have experienced a population decline (2%) as a
result of injury from the Deepwater Horizon oil spill. It is not classified as a strategic stock under the
MMPA. The current PBR for the Northern GOM stock of short-finned pilot whales is 15 individuals
(Waring et al., 2014).
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2.3 SIRENIANS — WEST INDIAN MANATEE

The West Indian manatee (Trichechus manatus), the only sirenian found in the AOI and
listed under the ESA, is divided into two subspecies: T. m. manatus (Antillean manatee) and T. m.
latirostris (Florida manatee) (Committee on Taxonomy, 2013). The West Indian manatees can reach
lengths of 4 m (13 ft), with females slightly larger than males.

2.3.1 Population

Studies of the Florida manatee identified four regional management units (formerly referred
to as subpopulations), including two units within the GOM: a Northwest unit that occupies the
Florida Panhandle south to Hernando County; and a Southwest unit that occurs from Pasco County
to Whitewater Bay in Monroe County (USDOI, FWS, 2001 and 2007). While the Florida manatee
population has been separated into these management units, the FWS identifies the Florida
manatee population as a single stock. Significant genetic differences between the manatees of
Florida and Puerto Rico do exist and, as a result, these populations are identified as separate stocks
(Vianna et al., 2006).

2.3.2 Distribution and Abundance

The West Indian manatee is distributed from Virginia, U.S. to Espiritu Santo, Brazil
(Shoshani, 2005). The Florida manatee subspecies is found throughout the southeastern U.S., with
individuals sighted as far north as Massachusetts and as far west as Texas (Rathbun et al., 1982;
Schwartz, 1995; Fertl et al., 2005). Locations of manatee sightings within the AOI are shown in
Figure 4.2-2 of this Programmatic EIS. The Antillean manatee subspecies is found in the southern
GOM (eastern Mexico and Central America), northern and eastern South America, and in the
Greater Antilles (Lefebvre et al., 1989); therefore, its range is outside of the AQOI.

The best available count of GOM manatees is based on an annual synoptic survey of warm-
water refuges along the Florida west coast (at sites from the Wakulla River to the Everglades). The
Florida Fish and Wildlife Conservation Commission (FWC) coordinates an interagency team that
conducts broad, synoptic surveys from one to three times each year (weather permitting). The
synoptic surveys are conducted in winter and cover all of the known wintering habitats of manatees
in Florida. Surveys conducted in February 2015 recorded 2,730 individuals on the west coast of
Florida. Historic estimates of manatee abundance off west Florida as generated from these synoptic
surveys over the last decade are provided below (State of Florida, Fish and Wildlife Conservation
Commission, Fish and Wildlife Research Institute, 2015a):

2014 — 2,509 individuals;

2011 — 2,402 individuals;

2010 — 2,297 individuals;

2009 — 1,654 individuals;
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e 2007 — 1,403 individuals;
e 2006 — 1,474 individuals; and
e 2005 - 1,549 individuals.

2.3.3 Habitat

Manatees are a subtropical species with little tolerance for cold water. As a result, the
Florida manatee is generally restricted to the inland and coastal waters of peninsular Florida during
the winter when individuals shelter in or near warm-water springs, industrial effluents, and other
warm-water sites (Hartman, 1979; Lefebvre et al., 2001; Stith et al., 2006). In warmer months,
manatees leave these sites and can disperse great distances. Manatees tend to show strong fidelity
to specific ranges. Most individual Florida manatees within the southeastern U.S. migrate
seasonally between a summer range and a more southern winter range. The presence of warm-
water sources, such as coastal power plant outfalls, has affected their normal migration patterns.

2.3.4 Behavior

Florida manatees typically are seen alone or in groups of up to six individuals. These groups
are “loosely knit” and the species generally is not behaviorally gregarious (Wirsig et al., 2000).
Florida manatees prefer shallow seagrass beds, especially areas with access to deep channels.
Preferred coastal and riverine habitats (e.g., near the mouths of coastal rivers) are used for resting,
mating, and calving (USDOI, FWS, 2001 and 2007). Manatees are aquatic herbivores that feed
exclusively on vegetation such as turtle grass (Thalassia testudinum), manatee grass (Syringodium
filiforme), and water hyacinth (Eichhornia crassipes). They appear to prefer submerged vegetation,
followed by floating and emergent vegetation (Wdrsig et al., 2000). Manatees typically dive for 2 to
3 minutes or less at a time but can remain underwater for more than 20 minutes. Their dives
typically are shallow, based on where aquatic vegetation is able to grow (Reynolds and Powell,
2002). There is no defined breeding season; calves are born year-round (O’Shea et al., 1995).

2.3.5 Vocalizations and Hearing

Manatees produce sounds, particularly squeaks and squeals, mostly in the 3- to 5-kHz range
(Reynolds and Powell, 2002), with a full range of 0.6 to 12 kHz and sound durations of 0.18 to
0.9 seconds (Steel and Morris, 1982; Thomson and Richardson, 1995; Niezrecki et al., 2003;
O’Shea and Poche, 2006). Frisch and Frisch (2003) recorded vocalizations below 0.1 kHz (U.S.
Department of the Navy, 2007). Average SLs range from 90 to 138 dB re 1 yPa at 1 m (Nowacek
et al., 2003; Phillips et al., 2004). Gerstein et al. (1999) studied the underwater audiogram of the
Florida manatee. Research was conducted at the Lowry Park Zoo in Tampa, Florida, in an
acoustically insulated test pool. The results showed that the two manatees tested exhibited a typical
mammalian U-shaped audiogram, with frequency sensitivity increasing from 0.4 kHz to a maximum
sensitivity between 6 and 20 kHz (9 dB from maximum sensitivity). Based on this study, Gerstein
et al. (1999) estimated the maximum hearing range for the West Indian manatee to be from 0.4 to



E-58 Expanded Affected Environment Information

46 kHz. Hearing sensitivity “dropped approximately 40 dB per octave above 26 kHz and
approximately 20 dB per octave below 0.8 kHz” (Gerstein et al., 1999).

2.3.6 Threats

Sources of human-caused manatee mortality and injury include watercraft-related strikes
(direct impact and propeller strikes), water control structures (entrapment in flood gates and
navigation locks), recreational and commercial fishing gear (entanglement or ingestion), among
others (Waring et al., 2013). From 2010 through 2014, 2,477 manatee carcasses were salvaged in
Florida; 760 of those animals died of undetermined causes and 707 were natural mortalities and
perinatal deaths (State of Florida, Fish and Wildlife Conservation Commission, Fish and Wildlife
Research Institute, 2015b). Additional causes of deaths were as follows:

e vessel collisions — 343 individuals;
e cold stress — 428 individuals; and

e water control structures (including flood gates and navigation locks) -
14 individuals.

Natural threats include exposure to cold water and red tides (algal blooms). Mortality
associated with these natural threats includes cold stress syndrome and brevetoxicosis, respectively
(Waring et al., 2013). While the distribution of West Indian manatees overlaps with the Deepwater
Horizon oil footprint, none were sighted in oil and no injury assessment was completed for this
marine mammal species (Deepwater Horizon Natural Resource Damage Assessment Trustees,
2016).

2.3.7 Status

The Florida manatee currently is listed as endangered under the ESA and by the IUCN, and
as a strategic stock under the MMPA. The species also is protected under the Florida Manatee
Sanctuary Act. The majority of the Atlantic population of the Florida manatee is located in eastern
Florida and southern Georgia (Waring et al., 2013) and is managed within four distinct regional
management units: Atlantic Coast (northeast Florida to the Florida Keys); Upper St. Johns River
(St. Johns River, south of Palakta); Northwest (Florida Panhandle to Hernando County); and
Southwest (Pasco County to Monroe County) (USDOI, FWS, 2001 and 2007). The Northwest and
Southwest units are the most relevant to the AOI. Critical habitat was designated for the Florida
manatee on September 24, 1976 (41 FR 41914). The current, revised critical habitat designation
includes inland waterways in four northeastern Florida coastal counties (Brevard, Duval, St. Johns,
and Nassau Counties) that are not within the AOI.

3 SEA TURTLES

Chapter 4.3.1 of this Programmatic EIS provides the succinct description of the affected
environment for sea turtles in sufficient detail to support the impact analyses. The following
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descriptions provide additional information on sea turtle life histories. Of the seven extant species of
sea turtle, the following five occur in the AOI (Table 4.3-1 of this Programmatic EIS):

e green turtle (Chelonia mydas);

o hawksbill turtle (Eretmochelys imbricata);
o Kemp’s ridley turtle (Lepidochelys kempii);
e loggerhead turtle (Caretta caretta); and

e leatherback turtle (Dermochelys coriacea).

The leatherback turtle is under the family Dermochelyidae, whereas the other four species
are classified as hard-shelled turtles in the family Cheloniidae.

All sea turtles are protected under the ESA. Because sea turtles use terrestrial and marine
environments at different life stages, the FWS and NMFS share jurisdiction under the ESA. The
FWS has jurisdiction over sea turtles when they come ashore to nest, and the NMFS has jurisdiction
over sea turtles in the marine environment. The hawksbill, Kemp’s ridley, and leatherback turtles are
listed as endangered throughout their ranges under the ESA. As a species, the green turtle is listed
as threatened under the ESA, but the Florida and Mexico Pacific breeding populations are listed as
endangered. Loggerhead turtles recently have been divided into nine distinct population segments
(DPSs); the Northwest Atlantic Ocean, South Atlantic Ocean, Southeast Indo-Pacific Ocean, and
Southwest Indian Ocean DPSs are listed as threatened under the ESA, while the Northeast Atlantic
Ocean, Mediterranean Sea, North Indian Ocean, North Pacific Ocean, and South Pacific Ocean
DPSs are listed as endangered. A DPS is a population that is discrete from other populations of a
species and significant in relation to the entire species. The GOM is part of the Northwest Atlantic
Ocean DPS; therefore, loggerhead turtles occurring in the AOI are considered threatened. The
ESA-designated critical habitat for the loggerhead turtle occurs within or adjacent to the AOIL.
Nearshore reproductive critical habitat for the Northwest Atlantic Ocean loggerhead turtle DPS has
been designated in the State waters of Mississippi, Alabama, and Florida (79 FR 39856). Farther
offshore in the AOI, a large portion of the northern GOM has been designated as Sargassum critical
habitat for the Northwest Atlantic Ocean loggerhead turtle DPS (Figure 4.3-3 of this Programmatic
EIS) (79 FR 39856). In March 2015, the NMFS published a proposed rule to revise the listing for the
green turtle to list 11 green turtle DPSs, with 3 population segments to be listed as endangered and
8 as threatened (80 FR 15272). The North Atlantic DPS, which includes the individuals that occur in
the GOM, is proposed to be listed as threatened. The NMFS is currently compiling comments on the
proposed rule, with a final rule expected to be published in late 2016.

Loggerhead, Kemp’s ridley, and leatherback turtles commonly occur in the GOM; green and
hawksbill turtles are rarer. During aerial surveys conducted in 1980 to 1981, Fritts et al. (1983a and
1983b) observed loggerhead, green, Kemp’s ridley, and leatherback turtles across the northern
GOM. Only loggerhead, Kemp’s ridley, and leatherback turtles were observed during the aerial and
ship surveys conducted during the GulfCet | (central and northwestern GOM) and Il (northern GOM)



E-60 Expanded Affected Environment Information

programs (Davis and Fargion, 1996; Mullin and Hoggard, 2000). The greatest abundance of sea
turtles in the GOM has been observed in continental shelf waters east of Mobile Bay (Lohoefener et
al., 1990; Mullin and Hoggard, 2000). McDaniel et al. (2000) conducted aerial surveys for sea turtles
over a broad area of the eastern GOM nearshore zone. Although the aerial surveys were unable to
differentiate between species and likely missed smaller individuals, they found a pattern of
increasing sea turtle abundance in nearshore waters as they moved from the northern GOM offshore
of Louisiana and Mississippi (0.05 to 0.10 turtle observations per transect kilometer) to the Florida
coastal waters, with the highest abundance recorded in the waters offshore of the Florida Keys
(0.35t0 1.0 observations per transect kilometer). Inwater Research Group (2014) conducted
2,300 km (1,429 mi) of vessel-based transect surveys for sea turtles in the near coastal waters of
eastern Louisiana. These surveys were able to differentiate between species and estimated overall
sea turtle abundance at 0.27 observations per transect kilometer (obs/km). Observations were
dominated by Kemp’s ridleys (0.12 obs/km) and loggerheads (0.11 obs/km), with considerably lower
numbers of leatherbacks (0.04 obs/km) and green turtles (0.006 obs/km).

Swimming loggerhead, leatherback, Kemp’s ridley, and green turtles are commonly found
within the AOI at certain periods (e.g., nesting season) and life stages. Each of the species has a
juvenile stage thought to be distributed almost exclusively in offshore pelagic habitats. These
juvenile stages, which include post-hatchlings leaving nesting beaches and small oceanic-stage
juveniles, are most often found in close association with Sargassum drift algae habitats, which they
use as developmental habitat before making a transition to shallow-water habitats at 1-3 years of
age (Bolten and Witherington, 2003). Witherington et al. (2012) conducted vessel-based transect
surveys from five Florida ports from Pensacola to Key West extending up to 120 km (62 mi) offshore
to evaluate the abundance, species composition, and behavior of oceanic-stage juvenile sea turtles
in the eastern GOM. They found that 89 percent of all turtle observations occurred within 1 m (3.3 ft)
of floating Sargassum and that turtle density estimates in Sargassum habitats were nearly 100 times
higher than in open-water areas where Sargassum was not present. Ninety captures of oceanic-
stage juvenile turtles revealed a species composition dominated by green turtles (49%) and Kemp’s
ridleys (42%) and lower abundances of hawksbills (7%) and loggerheads (2%). In addition, large
numbers of post-hatchling sea turtles were observed, but only during hatching season on the
adjacent Florida nesting beaches (July-October). On a broader scale, Putman et al. (2013)
generated predicted distributions for the distribution of oceanic-stage Kemp’s ridley turtles
throughout the GOM basin using simulated particle dispersal with ocean circulation models. They
found that the predicted highest abundance for Kemp’s ridley oceanic-stage juveniles was in the far
western GOM, with 50 percent of the individuals expected to remain west of 90° W. longitude.

The northern GOM possesses a diverse array of juvenile developmental and adult foraging
habitats (from shallow-water habitats such as seagrass beds and coral reefs to deeper water
habitats such as artificial reef [including oil and gas] structures and canyons, as well as open ocean
Sargassum habitat) (Carr et al., 1982). Sea turtles often use the dominant currents of the northern
GOM, such as the Loop and Florida Currents, for transport to distant areas of the northern Atlantic
Ocean or Caribbean Sea (Fritts et al. 1983a and 1983b; Turtle Expert Working Group [TEWG],
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1998). Important marine habitats for sea turtles in and near the AOI include nesting beaches,
estuaries and embayments, and nearshore hard substrate areas.

Nesting of all five species of sea turtles has been documented along the coasts of western
Florida, Mississippi, Alabama, and southern Texas adjacent to the AQOI (Table 4.3-1 and Figure
4.3-1 of this Programmatic EIS). With the exception of Florida, sea turtle nesting in the Northern
GOM is often not systematically documented. Texas beaches support significant nesting by Kemp’s
ridley turtles, mostly on North and South Padre Islands. An average of 136 Kemp’s ridley nests per
year were documented from Texas from 2010 through 2014 (Shaver, official communication, 2015).
In Louisiana and Mississippi, no regular surveys are conducted so nesting reports are anecdotal.
Louisiana supports low levels of nesting by loggerhead and possibly Kemp’s ridley turtles, mostly on
Breton and Chandeleur Islands and in Grand Isle. One leatherback turtle was observed nesting on
Chandeleur Island in 1989 (Lauritsen, official communication, 2015). Mississippi beaches support
low levels (zero to 15 nests per year) from loggerheads and possibly Kemp’s ridley turtles, primarily
on Petit Bois and Horn Islands (Lauritsen, official communication, 2015). Alabama has documented
an average of 68 loggerhead and 1 Kemp’s ridley nest per year from 2002 to 2014 (Ingram, official
communication, 2015). While nesting of all five species has occurred historically along the beaches
of the northern GOM, nesting occurs most dominantly along western Florida and south Texas/Padre
Island beaches (Table 4.3-1 of this Programmatic EIS). Most sea turtle species move seasonally
between nesting and foraging or developmental habitats (Mansfield et al., 2009; Hawkes et al.,
2011).

While nesting beaches adjacent to the AOI are subject to human impacts such as the
presence of artificial lighting or man-made structures on beaches, natural events such as tropical
cyclones (including hurricanes and tropical storms) also impact sea turtle nests. Studies suggest
that tropical cyclones are a significant factor in observed sea turtle nesting declines (van Houtan and
Bass, 2007). It is anticipated that the frequency of these storm events is likely to increase with
changes in global climate (Webster et al., 2005; Pike and Stiner, 2007). Generally, storm-induced
impacts to nesting beaches include beach flooding and the displacement of large volumes of sand
(Pike and Stiner, 2007). Sea turtle eggs lose and gain water quickly depending on nest conditions,
and nests exposed to seawater may be lost because of inhibited oxygen exchange or rapid
freshwater loss to saline seawater (Packard, 1999). Displacement of sand during storm events may
expose and destroy established nests or may alter beach morphology to where it is not suitable
nesting habitat. Factors that may affect nesting success during storm seasons include the distance
of the nest from shore, nest depth, and nesting season.

Most sea turtles exhibit differential distributions throughout their various life stages
(hatchling, juvenile, adult) (Marquez-M, 1990; Hirth, 1997; Musick and Limpus, 1997). Hatchling sea
turtles typically spend the first years of life in the oceanic environment, drifting in convergence zones
and Sargassum rafts where they find refuge and food (USDOC, NMFS and USDOI, FWS, 2008;
Hirth, 1997). Post-hatchling sea turtles spend nearly a decade growing in the pelagic “early juvenile
nursery habitat” before migrating to distant feeding grounds, which are known as the “later juvenile
developmental habitat” (Musick and Limpus, 1997). Shallow nearshore and inshore waters
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represent the later juvenile developmental habitat most often used by hard-shelled sea turtles. For
leatherback turtles, however, the later developmental habitat can be a coastal feeding area in
temperate waters or an offshore feeding area in tropical waters depending on the season (Frazier,
2001).

Sea turtles undergo complex seasonal movements that are influenced by changes in ocean
currents, turbidity, salinity, and food availability (Musick and Limpus, 1997). Migratory behavior of
adult sea turtles is much better understood than that of hatchlings and juveniles due to the
development and use of satellite telemetry. Many female sea turtles have been tracked after
nesting. Some species have been tracked to a neritic environment (defined as a shallow-water
environment or the nearshore marine zone extending from the low-tide level to a depth of
approximately 200 m [656 ft] or the shelf break) where they sometimes stay for 1 to 4 years.
Juvenile and subadult sea turtles may actively move across the GOM to neritic developmental
habitats and adult foraging habitats, respectively. Adult foraging habitats may be, in some
populations, geographically distinct from juvenile developmental habitats (Musick and Limpus,
1997).

3.1 LOGGERHEAD SEA TURTLE

Loggerhead sea turtles are the most commonly occurring sea turtle species in U.S. waters,
including the AOI. The loggerhead sea turtle is a large hard-shelled sea turtle, with adults reaching
a carapace length of approximately 1 m (3 ft) and a weight of 116 kg (256 Ib) in the U.S. Atlantic and
GOM region (USDOC, NMFS and USDOI, FWS, 2008).

3.1.1 Range and Spatial Distribution

The loggerhead sea turtle has a circumglobal distribution in tropical and temperate waters
and occurs throughout the GOM (USDOC, NMFS and USDOI, FWS, 2008). Loggerhead sea turtles
nest almost exclusively in warm temperate regions throughout the world, with a major nesting
population located in peninsular Florida that produces >1,000 nests per year; a smaller nesting
subpopulation exists in the Florida Panhandle region of the northern GOM and produces
<1,000 nests annually (TEWG, 2009). In the remainder of the northern GOM, a much smaller
amount of loggerhead nesting occurs in Alabama, Mississippi, and Texas, but principally in Alabama
(Conant et al., 2009; TEWG, 2009).

Loggerhead sea turtles are highly migratory, making seasonal and annual long-distance
migrations between foraging and nesting sites (Godley et al., 2003). Moncada et al. (2010) reported
that it is common for loggerhead sea turtles to make extended transoceanic journeys and then return
to specific nesting beaches. Female loggerhead sea turtles tagged after nesting on GOM beaches
traveled in shallow nearshore waters as well as deep offshore waters to an area between the Dry
Tortugas and Cape San Blas, Florida, where many resided for up to a year, while others migrated
out of the GOM (TEWG, 2009) or into the western GOM (Hart et al., 2014). Satellite tracking of
tagged post-nesting loggerhead sea turtles in the northern GOM has shown the year-round use of
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northern GOM habitat and five foraging areas for female loggerheads that nest along the northern
GOM coast (Hart et al., 2014).

3.1.2 Population Status

Overall, the population structure of the loggerhead sea turtle is complex and difficult to
evaluate (Bolten and Witherington, 2003). According to the Loggerhead Biological Review Team,
there are nine DPSs of loggerhead sea turtles (Conant et al., 2009). The Northwest Atlantic Ocean
DPS occurs in an area bounded by 60° N. latitude and the equator, with 40° W. longitude as the
eastern boundary, and includes the GOM (76 FR 58868). Collectively, the Northwest Atlantic Ocean
DPS hosts the most significant nesting assemblage of loggerhead sea turtles in the western
hemisphere and is one of the two largest loggerhead nesting assemblages in the world (Conant
et al., 2009). Within the most recent recovery plan for the Northwest Atlantic DPS of the loggerhead
sea turtle, the NMFS has identified five recovery units, four of which are located in U.S. waters
(USDOC, NMFS and USDOI, FWS, 2009) (Figure 4.3-2 of this Programmatic EIS). A recovery unit
is defined as a management sub-unit of the listed entity (in this case, species), geographically or
otherwise identifiable, that is essential to the recovery of the entire listed entity or conserves genetic
or demographic robustness, important life history stages, or other feature for long-term sustainability
of the entire listed entity. Three loggerhead sea turtle recovery units are located within the AOI: the
Dry Tortugas Recovery Unit (DTRU), extending throughout the islands west of Key West, Florida;
the Northern Gulf of Mexico Recovery Unit (NGMRU), extending from Franklin County on the
northwest Gulf Coast of Florida through Texas; and the Peninsular Florida Recovery Unit (PFRU),
which extends from the Florida-Georgia border through Pinellas County on the west coast of Florida,
excluding the islands off Key West, Florida (USDOC, NMFS and USDOI, FWS, 2009).

Estimating sea turtle populations is difficult, and the status of the population often is
estimated based on the number of annual nests at different locations within a region, anthropogenic
threats, and mortality estimates (Conant et al., 2009). Nest counts always underestimate the
population of sea turtles because they only include reproductively active females and do not take
into account males, juveniles, or non-reproductive females. The PFRU represents approximately
87 percent of all nesting that occurs in the Northwest Atlantic Ocean DPS (Ehrhart et al., 2003). In
recent years, the counts of loggerhead nests in Peninsular Florida were highly variable, with a
decline of more than 40 percent between 1998 and 2007 (Witherington et al., 2009), which was
followed by a more recent increase in the number of loggerhead nests (State of Florida, Fish and
Wildlife Conservation Commiission, Fish and Wildlife Research Institute, 2015c). The most current
loggerhead nesting trend for the Northwest Atlantic Ocean DPS, from 1989 to 2010, is very slightly
negative, but the rate of decline is not statistically different from zero (76 FR 58868). Recent aerial
surveys of northwest Atlantic waters from Cape Canaveral, Florida, to the Gulf of St. Lawrence
provided an abundance estimate of 801,000 loggerhead sea turtles in U.S. Atlantic waters; this
estimate did not include loggerhead sea turtles in the northern GOM (76 FR 58868). The number of
loggerhead sea turtles nesting in the NGMRU is the third largest of the four U.S. recovery units
(USDOC, NMFS and USDOI, FWS, 2009). The most recent recovery plan reported that the number
of nests in the PFRU averaged 64,513 annually between 1989 and 2007, with nesting during this
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period declining by 1.6 percent (USDOC, NMFS and USDOI, FWS, 2009). The DTRU averaged
246 nests per year, though only 9 years were surveyed and no trend was detected with such as
small dataset. The NGMRU averaged 906 nests per year from 1995 through 2007, with analysis of
western Florida nesting showing a declining trend of 42 percent annually during this period (USDOC,
NMFS and USDOI, FWS, 2009). In 2014, loggerhead nest counts for the PFRU were approximately
47,000 nests, which was slightly higher than the highest nest count in 1998 (State of Florida, Fish
and Wildlife Conservation Commission, Fish and Wildlife Research Institute, 2015c).

3.1.3 Ecology and Life History

Loggerhead sea turtles use three different types of marine habitats during their life (i.e.,
terrestrial [beaches], neritic [nearshore waters], and oceanic [open ocean]) and feed primarily on
mollusks and crustaceans (USDOC, NMFS and USDOI, FWS, 2009). Loggerhead sea turtle nesting
generally occurs from April to September for the Northwest Atlantic Ocean DPS, with peak nesting
occurring in June and July (Weishampel et al., 2006); females nest every 2.5 to 3.7 years (USDOC,
NMFS and USDOI, FWS, 2009). Age at sexual maturity is late in life at approximately 35 years of
age; average clutch size is between 100 and 126 eggs, and incubation is between 42 and 75 days.
The mean number of clutches per laying female is 3 to 5.5 per breeding season, with inter-nesting
intervals ranging from 12 to 15 days (USDOC, NMFS and USDOI, FWS, 2009). The lifespan of the
loggerhead sea turtle is 57 years or more.

Immediately after loggerhead sea turtle hatchlings emerge from the nest, they actively swim
offshore into oceanic areas of local convergence zones and major gyre systems, often characterized
by accumulations of floating Sargassum. The duration of this oceanic post-hatchling juvenile stage
is variable but generally ranges from 7 to 12 years (Bolten and Witherington, 2003). Afterward,
oceanic juveniles actively migrate to nearshore (neritic) developmental habitats. Within the western
North Atlantic, including the AOI, some neritic juveniles make seasonal foraging migrations into
temperate latitudes as far north as New York. Most juveniles are south of Cape Hatteras, North
Carolina, by January (Musick and Limpus, 1997). Neritic juvenile loggerhead sea turtles are likely to
occupy shallow-water developmental habitats in nearshore areas of the AOI.

Information about daily movement and dive behaviors of loggerheads in the open ocean is
limited, but new technology has recently allowed researchers to study this type of behavior in the
sea turtles’ natural environment (Sobin, 2008). Houghton et al. (2000) recorded observations of
loggerhead sea turtles around the Greek island of Kefalonia and discovered that these individuals
made frequent shorter duration dives than previously reported in the literature; on average, four
loggerhead sea turtles made 96 dives over 29 days, with dive durations ranging from 1 to 5 minutes.
Off Hawaii, the dive depth distributions of four sea turtles (2 loggerhead sea turtles and 2 olive ridley
sea turtles [Lepidochelys olivacea]) were monitored to understand how mitigation measures could be
implemented for longline fisheries (Polovina et al., 2003). Based on the research, Polovina et al.
(2003) found that there were diurnal and species differences in dive profiles. Overall, the
researchers found that the sea turtles spent more time at the surface and dove deeper during the
day than at night. Most (70%) of the dives were no deeper than 5 m (16 ft), and the deepest dive
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recorded for one of the loggerhead sea turtles was 178 m (584 ft); loggerhead sea turtles generally
dive to depths less than 100 m (328 ft). Loggerhead diving behavior has been investigated off
Japan by Hatase et al. (2007), who found that diving behavior is somewhat size dependent. In
southwest Florida, Sobin (2008) reported that loggerhead sea turtles spent more time near the
surface in the morning than in the evening, which was different than previous studies.

3.1.4 Threats

Threats to the loggerhead population are similar to those for other sea turtles and include
numerous anthropogenic threats such as commercial fisheries, habitat loss (nesting beaches),
climate change (e.g., sea-level rise, shifts in prey availability, and increasing temperature), pollution,
boat strikes, and disease (Conant et al., 2009; Hawkes et al., 2009; Witt et al., 2010a).

3.1.5 Current Status

The loggerhead turtle was listed as a threatened species on July 28, 1978 (43 FR 32800). In
2011, the NMFS and FWS listed nine DPSs of loggerhead sea turtles under the ESA (76 FR 58868).
Loggerhead sea turtles found in the GOM are part of the Northwest Atlantic Ocean DPS, which is
listed as threatened under the ESA. In July 2014, the NMFS designated ESA critical habitat for the
Northwest Atlantic Ocean DPS, which includes nearshore reproductive habitat, winter areas,
breeding areas, constricted migratory corridors, and Sargassum habitat (79 FR 39856). Nearshore
reproductive and Sargassum critical habitat for the loggerhead sea turtle are located in the northern
GOM, but only the Sargassum habitat is located in the AOI (Figure 4.3-3 of this Programmatic EIS).

3.2 GREEN SEA TURTLE

The green sea turtle is the largest cheloniid sea turtle. Adults can reach 1 m (3 ft) in
carapace length and weigh 136 to 159 kg (300 and 350 Ib) (USDOC, NMFS and USDOI, FWS,
2015). During the recent 5-year status review, 11 DPSs were identified, including the North Atlantic
DPS, which encompasses animals found in the GOM (USDOC, NMFS and USDOI, FWS, 2015).

3.2.1 Range and Spatial Distribution

The green sea turtle is a circumglobal species found in the Mediterranean Sea and the
Pacific, Indian, and Atlantic Oceans (Seminoff et al., 2015). The green sea turtle can be found in
tropical and subtropical waters between 30° N. and 30° S. latitude, and to a lesser extent in
temperate waters (Seminoff et al., 2015). Satellite tagging data indicate that, like other sea turtles,
green sea turtles display highly migratory behavior, making vast seasonal coastal and annual
transoceanic migrations (Godley et al., 2003, 2008, and 2010). Green sea turtles are vulnerable to
cold temperatures, so in many locations they are found only seasonally within the AOI (Foley et al.,
2007). Based on satellite tagging research by Hart and Fujisaki (2010), green sea turtles display
daily and seasonal movement patterns that are associated with foraging strategies. Hart and
Fujisaki (2010) indicated that locations with optimal habitats (e.g., sources of marine algae) are likely
where small juvenile green sea turtles may be found. Based on this study, it is possible that juvenile
green sea turtles may be found in various shallow-water inshore areas in the AOl where macroalgae
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is reported. Green sea turtles nest infrequently along the Gulf Coast on Florida, Alabama, and
Texas beaches, with the most important nesting sites located outside of the AOI along the Atlantic
Coast of Florida (USDOC, NMFS and USDOI, FWS, 2007a and 2015).

3.2.2 Population Status

The green sea turtle population is considered severely depleted in comparison to its
estimated historical levels (USDOC, NMFS and USDOI, FWS, 2007a). Currently, there is no reliable
green sea turtle population estimate, but inferences have been attempted using age-based
survivability models and nesting data (Bjorndal et al., 2003). Nesting data indicate that between
200 and 1,100 females nest annually on continental U.S. beaches, mostly outside of the AOI.

3.2.3 Ecology and Life History

Hatchling green sea turtles swim offshore to areas of convergence zones characterized by
driftlines and patches of Sargassum. Musick and Limpus (1997) experiments with post-hatchling
green sea turtles in the laboratory suggest that they are more open-water animals than loggerhead
or hawksbill sea turtles and may avoid floatlines of Sargassum. In addition, their strong counter-
coloration suggest that they spend more time swimming in open water. Data also suggest that
recruitment of green sea turtles into neritic developmental habitats occurs at smaller body sizes
(30to 40 cm [12 to 16 in]) than for loggerhead sea turtles (Bjorndal and Bolten, 1988). Neritic
developmental habitats in the western North Atlantic range from Long Island Sound to southern
Florida, the GOM, and the tropics. Within the AQOI, these habitats include shallow nearshore hard
substrate, embayments, and other inshore habitats along the west coast of Florida, Alabama, and
southern Texas.

In the GOM, green sea turtle nesting generally occurs from June to mid-September; females
nest at 2- to 4-year intervals. The majority of North Atlantic DPS nesting occurs on the east coast of
Florida where a mean of 5,055 nests were deposited each year from 2001 to 2005 and 10,377 nests
each year from 2008 to 2012 (USDOC, NMFS and USDOI, FWS, 2015). Nesting occurs in all
coastal counties of Florida except the Big Bend area of west-central Florida. Nesting totals for the
west coast of Florida in 2014 included 73 green sea turtle nests and 54 non-nesting emergences
(State of Florida, Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute,
2015d). Nesting also has been documented in Padre Island National Seashore and South Padre
Island, Texas (USDOI, NPS, 2015), and in Alabama prior to 2003, though not confirmed by hatchling
identification (USDOI, FWS, 2008a). Similar to other sea turtles, age at sexual maturity is not
reached until late in life at approximately 20 to 50 years of age; clutch size ranges from 75 to
200 eggs, and incubation is between 20 and 50 days. Female green sea turtles usually deposit
three to five clutches per breeding season, with inter-nesting intervals of 12 to 14 days every 2 to
3 years (USDOC, NMFS and USDOI, FWS, 2007a and 2015).

Hazel et al. (2009) documented various daily diving behaviors of green sea turtles in
nearshore foraging habitats in Australia. The researchers found that the majority of the sea turtles
spent most of time (89 to 100%) at depths (<5 m [16 ft]) near the surface. They also found that dives
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were shorter and shallower during the day than at night, suggesting that green sea turtles rest at
night and forage during the day. Hazel et al. (2009) also indicated that this phenomenon was
consistent with the requirement to surface more often during increased activity (daytime foraging).
In addition, Hazel et al. (2009) found that green sea turtle dives became longer as water
temperatures decreased. Despite the ability for sea turtles to dive to deep depths, Hazel et al.
(2009) postulated that green sea turtles chose not to dive to deeper depths at night given the
distance (3 or 6 km [1.9 or 3.7 mi]) it was from shallow (foraging areas) to deeper waters. Off the
Hawaiian Islands, Rice and Balazs (2008) documented the diving behavior of two adult green sea
turtles in the open-ocean environment. Findings demonstrated that green sea turtles also displayed
a shallow daytime and deeper nighttime dive pattern. In general, the two green sea turtles spent the
day near the surface taking shallow and short duration dives and made dives to 35 to 55 m (115 or
180 ft) at night, with mean dive duration ranging from 33 to 44 minutes. The maximum depths
recorded were two dives deeper than 135 m (445 ft) by one female and one dive to 100 m (328 ft) by
one male (Rice and Balazs, 2008).

3.2.4 Threats

Green sea turtles have various anthropogenic threats such as commercial fishery
interactions, habitat loss, global climatic changes, and fibropapillomatosis (USDOC, NMFS and
USDOI, FWS, 2007a). Fibropapillomatosis is a disease characterized by the presence of internal
and external tumors (fibropapillomas) that may grow large enough to hamper swimming, vision,
feeding, and potential escape from predators (Herbst, 1994). While reported in all sea turtle species,
the frequency of infection is much higher in green sea turtles for unknown reasons. Despite the
uncertainty of population-level impacts of fibropapillomatosis to green sea turtles, a high percentage
of strandings have been attributed to the disease (USDOC, NMFS and USDOI, FWS, 2007a). Given
these inadvertent impacts, there are numerous global research priorities that focus on understanding
these threats and how to reduce their negative impacts to sea turtle populations (Hamann et al.,
2010).

3.2.5 Current Status

The green sea turtle was listed as a threatened species on July 28, 1978, with all populations
listed as threatened except for the breeding populations of Florida and the Pacific Coast of Mexico,
which are endangered (43 FR 32800). Currently, 11 DPSs of the green sea turtle are proposed for
listing under the ESA, with the North Atlantic DPS proposed as threatened (80 FR 15272).

The green sea turtle is protected and managed by the NMFS and FWS. Under the
leadership of these Federal agencies, various conservation and recovery strategies have been
implemented since green sea turtles were listed under the protection of the ESA. Some of these
management measures include international and domestic environmental policies, which include
numerous laws, rules, and regulations. Conservation measures include establishing various
conservation programs under the green sea turtle recovery plan and implementing a variety of
restrictions on commercial fishery activities (e.g., requiring the use of circle hooks in pelagic longline
fisheries and sea turtle excluder devices [TEDs] in trawls) to prevent serious injury and mortality to
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sea turtles; the NMFS has also developed a strategy for sea turtle conservation and recovery for
Atlantic and Gulf of Mexico fisheries (gear-based approach). Moreover, there are various other
restrictions to protect sea turtles such as beach lighting restrictions during the sea turtle nesting
season, which is generally from late spring to late summer, and offshore hopper dredging
restrictions.

In 1998, the NMFS and FWS jointly designated critical habitat for the green sea turtle as the
waters of Culebra Island, Puerto Rico, and its outlying keys (63 FR 46693). Under the designation
process, the NMFS identified critical habitat for green sea turtles as specific geographical areas that
have the physical or biological features essential to the conservation of the green sea turtle that may
require special management considerations.

3.3 HAWKSBILL SEA TURTLE

The hawksbill sea turtle is a medium-weight cheloniid sea turtle. Adults can reach a
carapace length of 1.1 m (3.5 ft) and weight of 82 kg (180 Ib) (USDOC, NMFS and USDOI, FWS,
2013a).

3.3.1 Range and Spatial Distribution

The hawksbill sea turtle is distributed circumglobally in the Pacific, Indian, and Atlantic
Oceans (USDOC, NMFS and USDOI, FWS, 2013a). The hawksbill sea turtle can be found in
tropical and subtropical waters between 30° N. and 30° S. latitude (USDOC, NMFS and USDOI,
FWS, 2013a). Hawksbill sea turtles display highly migratory behavior, with satellite tagging data
demonstrating that these sea turtles undergo short and long migrations from nesting to foraging
grounds (Blumenthal et al., 2009; USDOC, NMFS and USDOI, FWS, 2013a). In the western North
Atlantic, hawksbill sea turtles are widely distributed throughout the Caribbean Sea and occur
regularly in southern Florida, the GOM, the Greater and Lesser Antilles, and along the Central
American mainland south to Brazil. However, hawksbill sea turtle nesting on GOM beaches is
extremely rare; one nest was documented on Padre Island, Texas, in 1998 (Mays and Shaver,
1998). Hawksbill sea turtles use a wide range of habitats during their lifetime but have a foraging
habitat preference for coral reefs, which are found in only a few isolated locations of the AOI.
Limited information on home ranges of hawksbill sea turtles suggests they are smaller than for other
sea turtle species (Witt et al., 2010b). In addition to offshore and reef habitats, hawksbill sea turtles
are known to use mangrove-fringed bays, estuaries, and Caribbean seagrass habitats (Carr, 1952;
Bjorndal and Bolten, 1988 and 2010).

3.3.2 Population Status

The hawksbill sea turtle population is severely depleted and continues to be threatened
(Bjorndal, 1999). Although there is no reliable hawksbill sea turtle population estimate, conclusions
have been made from nesting data. There are no nesting estimates for hawksbill sea turtles within
the AOI, but the number of nesting females per season in the Caribbean ranges from 5 to 18 in
Bonaire, Netherlands Antilles, to 400 to 833 in Cuba (USDOC, NMFS and USDOI, FWS, 2013a).
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The recent 5-year status review (USDOC, NMFS and USDOI, FWS, 2013a) reported that, of
63 nesting sites for which historic trends could be assessed, all 63 (100%) showed a decline during
the long-term period of 20 to 100 years. Among 41 nesting sites for which recent trend data (past
20 years) are available, 10 (24.4%) are increasing, 3 (7.3%) are stable, and 28 (68.3%) are
decreasing. Although greatly depleted from historic levels, nesting populations in the Atlantic Ocean
in general are doing better than in the Indo-Pacific. Limpus and Miller (2008) reported that the
hawksbill sea turtle nesting population in north Queensland, Australia, has declined 3 percent in
recent time. However, in Barbados, West Indies, hawksbill sea turtle nesting data show that the
population may be improving (Beggs et al., 2007). Beggs et al. (2007) reported increases from
316 nests and 77 females in 1992 to 2,016 nests and 492 females in 2004. Based on these data,
Beggs et al. (2007) indicated that the hawksbill sea turtle population in Barbados could be the
second largest rookery in the wider Caribbean; the largest rookery is in Mexico. Despite showing
some signs of recovery, the hawksbill sea turtle population has not reached a level that warrants
delisting or reclassification (USDOC, NMFS and USDOI, FWS, 2013a).

3.3.3 Ecology and Life History

Hatchling hawksbill sea turtles emerge from the nest and actively swim offshore at night to
areas of water-mass convergence. Hawksbill post-hatchlings in the laboratory appear to be
attracted to patches of floating Sargassum, which they use as protective cover (Musick and Limpus,
1997). Data suggest that juvenile (or post-hatchling) hawksbill sea turtles move into neritic
developmental habitats at a smaller size than loggerhead and green sea turtles; neritic
developmental habitats include shallow coral reefs and mangrove estuaries (Witzell, 1983).

Adult hawksbill sea turtles specialize on a diet of sponges and feed very selectively on
specific species in the class Demospongiae (Bjorndal, 1997). They may also consume other food
items such as algae and other benthic invertebrates (Marquez-M, 1990). In the Caribbean, hawksbill
sea turtles often are seen feeding among coral reefs and hard bottom communities (Blumenthal
et al., 2009). Hawksbill sea turtles primarily nest on Mexican (Yucatan Peninsula) and Caribbean
(Puerto Rico [Culebra, Mona, and Vieques Islands] to Barbados) beaches; some nesting has been
reported in South Florida and the Florida Keys, but this is rare (USDOC, NMFS and USDOI, FWS,
1993). Depending on the location, nesting season occurs during various summer and fall months
(USDOC, NMFS and USDOI, FWS, 1993). For example, hawksbill sea turtle nesting occurs from
July to October on Buck Island (U.S. Virgin Islands) and from August to October on Mona Island
(Puerto Rico), with females nesting at 2- or 3-year intervals. In Barbados, Beggs et al. (2007)
reported that nesting occurred year-round from 1997 through 2004, with peak months of June to
August. Beggs et al. (2007) also discovered that the nesting interval ranged from 2 to 6 years, with
a mean of 2.5 years. Overall, the average nesting season for the hawksbill sea turtle (6 months) is
longer than for other sea turtles (USDOC, NMFS and USDOI, FWS, 1993). Female hawksbill sea
turtles usually deposit three to five clutches per breeding season (at approximately 14-day intervals)
(Beggs et al., 2007; USDOC, NMFS and USDOI, FWS, 2013a). Age at sexual maturity is between
20 and 40 years; average clutch size is approximately 135 eggs, and incubation is approximately
60 days.
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There is some information about the diving behavior of hawksbill sea turtles. In Milman
Island, Australia, Bell and Parmenter (2008) recorded the diving behavior of nine female hawksbill
sea turtles that had previously laid eggs and two females that had not successfully laid eggs.
Results from the study showed that the nine hawksbill sea turtles primarily spent their time near the
surface but occasionally made deeper dives. The maximum depth recorded was 21.5 m (71 ft), and
the researchers did not find any significant difference between day and night diving behavior. On
average, the dive time and surface interval for the sea turtles were 31.2 and 1.6 minutes,
respectively. On the reefs of Mona Island, Puerto Rico, van Dam and Diez (1997) reported the
diving patterns of five juvenile hawksbill sea turtles. Results showed that mean dive behavior
associated with foraging ranged from 8 to 10 m (26 to 33 ft), dive durations ranged from 19 to
26 minutes, and surface intervals ranged from 37 to 64 seconds. Night dives ranged from 7 to 10 m
(23 to 33 ft), dive durations ranged from 35 to 47 minutes, and surface intervals ranged from 36 to
60 seconds (van Dam and Diez, 1997).

3.3.4 Threats

The recovery of the hawksbill sea turtle population is threatened by many ongoing
anthropogenic threats, including commercial fishery interactions, habitat loss (e.g., coral reefs),
global climatic changes (e.g., sea-level rise), and fibropapillomatosis (USDOC, NMFS and USDOI,
FWS, 2013a). The continued overutilization of hawksbill sea turtles for commercial, recreational,
scientific, or educational purposes is another major threat to the recovery of the species (USDOC,
NMFS and USDOI, FWS, 2013a).

3.3.5 Current Status

The hawksbill sea turtle was listed as endangered on June 2, 1970 (35 FR 8491), and is
considered critically endangered by the IUCN based on global population declines of more than
80 percent during the last 3 generations (105 years) (Meylan and Donnelly, 1999). The conservation
and recovery of the hawksbill sea turtle is administered through various regulatory mechanisms such
as designating critical habitat and implementing conservation regulations. Critical habitat for the
hawksbill sea turtle was designated in 1982 and additional critical habitat was designated in 1998
(63 FR 46693). Critical habitat for the hawksbill sea turtle includes Mona, Culebrita, and Culebra
Islands in Puerto Rico, as well as the waters surrounding the islands of Mona and Monito (3 to 5 km
[1.9 to 3.1 mi]). Critical habitat also includes specific beaches on Culebra Island (Playa Resaca,
Playa Brava, and Playa Larga). Other conservation measures governed by Federal agencies
include implementing various recovery plan and commercial fishery measures to prevent further
serious injury and mortality to sea turtles. The agencies also support several international
agreements for the conservation of sea turtles, such as the South-East Asian Marine Turtle
Memorandum of Understanding in the Indian Ocean. Campbell et al. (2009) indicated that
co-management by local communities and government agencies is a strategy to improve fisheries
management that has the potential to reduce adverse interactions between sea turtles and fisheries.
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3.4 KEMP'S RIDLEY SEA TURTLE

The Kemp’s ridley is one of the smallest species of sea turtles; adults reach approximately
60 to 65 cm (24 to 26 in) in carapace length and weigh 39 to 49 kg (86 to 108 Ib) (USDOC, NMFS;
USDOI, FWS; and SEMARNAT, 2011).

3.4.1 Range and Spatial Distribution

The distribution of the Kemp’s ridley sea turtle is restricted to the North Atlantic Ocean,
principally in the GOM, with moderate numbers recorded along the U.S. Atlantic Coast from Florida
to New England and up to the Grand Banks and Nova Scotia (Bleakney, 1955; Marquez-M., 1994;
Watson et al., 2004). The primary habitat for adult Kemp’s ridley sea turtles is nearshore waters of
37 m (121 ft) depth or shallower, with GOM survey data showing that the majority of Kemp’s ridley
sea turtles occur in continental shelf waters. Juvenile and adult Kemp’s ridley sea turtles typically
are found in shallow waters, especially in seagrass areas (Marquez-M., 1990; Ernst et al., 1994).

Historical data show that adult females have been seasonally abundant in prey-rich waters
such as the mouth of the Mississippi River and the Campeche Banks, migrating toward Rancho
Nuevo during the nesting season (Carr, 1963; Pritchard, 1969; Pritchard and Marquez-M., 1973;
Hildebrand, 1995; Shaver et al., 2013). Shaver et al. (2013) reported that most areas defined as
high-use foraging areas for Kemp’s ridley sea turtles in the GOM were relatively close to shore
(mean distance of 2.2 km [1.4 mi] from shore) in water depths less than 68 m (223 ft) and within a
narrow temperature range (24.1°C to 27.6°C [75.4°F to 81.7°F]). The concentration of these areas,
particularly along the coast of Louisiana, suggests that the areas represent critical foraging hotspots.
Females have been tracked to foraging areas from the Yucatan Peninsula to southwest Florida
(USDOC, NMFS and USDOI, FWS, 2007b). Key foraging areas within the AOI include Sabine Pass,
Texas; Caillou Bay and Calcasieu Pass, Louisiana; Bug Gulley, Alabama; Cedar Keys, Florida; and
Ten Thousand Islands, Florida (USDOC, NMFS and USDOI, FWS, 2007b). Kemp’s ridley sea
turtles display some seasonal and coastal migratory behavior; satellite tagging data indicate that
Kemp’s ridley sea turtles transit between nearshore and offshore waters from spring/summer to
fall/winter, which coincides with seasonal water temperature changes (USDOC, NMFS; USDOI,
FWS; and SEMARNAT, 2011).

Kemp’s ridley sea turtles primarily nest on beaches in Mexico (i.e., Tamaulipas [Rancho
Nuevo, Tepehuajes, and Playa Dos] and Veracruz [Lechuguillas and Tecolutla]) and to a lesser
extent in Texas (i.e., South Padre Island, North Padre Island, and Boca Chica Beach). Nesting by
Kemp’s ridley sea turtles has also been documented in Alabama and Florida (USDOC, NMFS;
USDOI, FWS; and SEMARNAT, 2011).

3.4.2 Population Status

The Kemp’s ridley sea turtle population is severely depleted, and it is considered the most
endangered sea turtle species (USDOI, FWS, 1999). The nesting population of Kemp’s ridley sea
turtles has increased exponentially, which is indicative of a corresponding increasing trend in the
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overall population. From 1988 to 2003, the number of nests observed at Rancho Nuevo and nearby
beaches increased 15 percent per year (Heppell et al., 2005), and by 2009, the total number of nests
recorded at Rancho Nuevo and adjacent beaches exceeded 20,000, which represents
approximately 8,000 females nesting during the nesting season (USDOC, NMFS; USDOI, FWS; and
SEMARNAT, 2011). From 2002 to 2010, 911 Kemp’s ridley nests were documented along the
Texas coast, principally along the southernmost part of the coast, which is more than 11 times the
81 nests recorded over the previous 54 years (1948 to 2001) (Shaver and Caillouet, 1998; Shaver
et al., 2005). These increases in nest counts were a likely indication that the population is on its way
to recovery. However, scientists reported at the Second International Kemp’s Ridley Sea Turtle
Symposium in Texas that the total number of nests had declined during 2011 to 2013, with
12,000 nests reported in 2013, and a similar decline reported for 2014 (Caillouet, 2014; Cavazos-
Lliteras and Gerardo-Cardenas, 2014; Shaver et al., 2014; Virata, 2014).

3.4.3 Ecology and Life History

Hatchling Kemp’s ridley sea turtles leave the nest at night and actively swim offshore into the
anticyclonic Mexican Current and into the northern GOM. Some oceanic post-hatchling and juvenile
Kemp’s ridley sea turtles remain in the northern GOM until they migrate inshore to neritic
developmental habitats, while others may be swept into the Loop Current and then into the Gulf
Stream (Collard, 1990). Neritic developmental habitats include shallow coastal areas in the GOM
and areas of the western North Atlantic as far north as Long Island Sound. Neritic juvenile Kemp’s
ridley sea turtles undergo seasonal migrations within the AOI.

The Kemp’s ridley sea turtle is a carnivore throughout its life cycle (Marquez-M, 1990). Adult
and subadult Kemp’s ridley sea turtles are benthic feeders that primarily feed on crabs. Other
preferred food items include shrimps, mollusks, sea urchins, and fishes (opportunistically) (USDOC,
NMFS; USDOI, FWS; and SEMARNAT, 2011). Kemp’s ridley sea turtles primarily nest on GOM
beaches in Mexico from April through July during daylight hours (Marquez-M., 1990). The mean
clutch number is 2.5 per breeding season (14 to 28 days), average clutch size is approximately
100 eggs, and incubation is between 45 and 58 days; females nest at 2-year intervals (USDOC,
NMFS; USDOI, FWS; and SEMARNAT, 2011). Age at sexual maturity for wild Kemp’s ridleys has
been reported to be between 10 and 16 years.

Available information about Kemp’s ridley sea turtles in the open ocean is limited. Dive times
have been documented to range from a few seconds to a maximum of 167 minutes, with routine
dives lasting between 16.7 and 33.7 minutes (Mendonca and Pritchard, 1986; Renaud, 1995). Over
a 12-hour period, Kemp’s ridleys may spend 89 to 96 percent of the time submerged (Byles, 1989;
Gitschlag, 1996). In the GOM, Schmid et al. (2002) reported a surface interval of 1 to 88 seconds
and a mean submergence duration of 8.4 minutes; overall, these researchers did not find any
differences between day and night surface activities but did find a diel difference in some years
(1994 vs. 1995). The data also showed that the mean submergence interval at the night was longer
than during the day (Schmid et al., 2002).
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3.4.4 Threats

The Kemp’s ridley sea turtle is threatened by many activities such as commercial fishery
interactions (entrapment in shrimp trawl nets), ongoing habitat loss, disease, climatic changes,
pollution, and ecosystem alterations (USDOC, NMFS; USDOI, FWS; and SEMARNAT, 2011).
Given that the majority of the population nests in one location in Mexico, human population growth
and urban development are serious threats to Kemp’s ridley nesting beaches (USDOI, FWS, 1999).
Mexico and the U.S. (NMFS) collaborate to conserve and restore the species under the Kemp’s
Ridley Restoration and Enhancement Program (Head Start) in Rancho Nuevo, Tamaulipas, Mexico.
This government program and the expansion of the Rancho Nuevo Natural Reserve to include the
state of Veracruz protects more than 200 km (124 mi) of nesting sites (Marquez-M, 2001). In
addition to international collaboration efforts, the NMFS continues to implement various conservation
regulations in commercial fisheries such as the use of TEDs to protect all sea turtles, including the
Kemp’s ridley sea turtle (USDOC, NMFS, 2015b). Other threats to sea turtles include dredging
operations, and hopper dredging activities occur throughout the AOI on a regular basis.

3.4.5 Current Status

The Kemp’s ridley was listed as endangered on December 2, 1970 (35 FR 18319). The
conservation and recovery of the Kemp’s ridley sea turtle is conducted through various regulatory
mechanisms such as habitat protection efforts, protecting nesting females, and maintaining or
increasing hatchling production levels. Other conservation measures include restrictions on
commercial fishery activities to prevent serious injury and mortality to sea turtles as well as several
international agreements such as CITES. Critical habitat has not been designated for the Kemp’s
ridley sea turtle, but the NMFS and FWS were petitioned on February 17, 2010, to designate Kemp’s
ridley critical habitat under the ESA (USDOC, NMFS, 2011); no decision on critical habitat
designation has been forthcoming. The agencies continue to evaluate data and consider whether
the scientific information warrants designating the proposed areas (i.e., nesting beaches along the
Texas coast and marine habitats in the Gulf of Mexico and Atlantic Ocean to water depths of 40 m
[131 ft]) as critical habitat.

3.5 LEATHERBACK SEA TURTLE

The leatherback sea turtle is the largest species of sea turtle and the largest reptile; adults
reach up to 1.8 m (6 ft) in carapace length and can weigh as much as 907 kg (2,000 Ib) (Ernst et al.,
1994). They are easily distinguished from all other sea turtle species by their large spindle-shaped,
leathery, and unscaled carapaces that possess a series of parallel dorsal ridges, or keels
(Marquez-M, 1990).

3.5.1 Range and Spatial Distribution

The leatherback sea turtle is the most oceanic of all sea turtle species and is a cosmopolitan
species, occurring in the Mediterranean Sea and Indian, Pacific, and Atlantic Oceans, including the
GOM (USDOC, NMFS and USDOI, FWS, 2013b). The leatherback sea turtle is the most abundant
sea turtle in oceanic waters of the northern GOM, especially over the continental slope (Mullin and



E-74 Expanded Affected Environment Information

Hoggard, 2000), but nesting on GOM beaches is rare. Leatherback nesting in the western North
Atlantic Ocean is restricted to subtropical to tropical latitudes from Brazil to the southeastern U.S.
and throughout the West Indies, with significant nesting occurring in French Guiana, Suriname, and
Costa Rica (Ernst et al., 1994). Within the Atlantic Ocean, excluding Africa, 470 nesting sites have
been identified (Dow Piniak and Eckert, 2011). Along the northern GOM, nesting of leatherback sea
turtles is only known from Florida beaches; in 2014, four leatherback nests were documented along
the west coast of Florida (USDOC, NMFS and USDOI, FWS, 1992; State of Florida, Fish and
Wildlife Conservation Commission, Fish and Wildlife Research Institue, 2015d). Once nesting
season is over, most leatherback sea turtles leave the waters adjacent to their nesting beaches and
travel to feeding grounds in more temperate waters.

Leatherback sea turtles appear to use continental shelf and slope waters in the GOM (Fritts
et al., 1983a and 1983b; Collard, 1990; Davis and Fargion, 1996). GulfCet | and Il surveys suggest
that the region from Mississippi Canyon to De Soto Canyon, especially near the shelf edge, appears
to be an important habitat area for leatherback sea turtles (Mullin and Hoggard, 2000). Temporal
variability in leatherback sea turtle distribution and abundance suggests that specific areas may be
important to this species. During the GulfCet | and Il surveys, leatherback sea turtles were sighted
in significant numbers during summer and winter surveys. High variability in the relative numbers of
leatherback sea turtles sighted within specific areas of the GOM suggests that their distribution and
densities are likely associated with opportunistic foraging opportunities (Mullin and Hoggard, 2000).
Leatherback sea turtles use the deep offshore waters of the northern GOM, particularly in the De
Soto Canyon and Mississippi Canyon areas, for foraging, resting, and as migratory corridors (Davis
et al., 2000).

Leatherback sea turtles are highly migratory (Shillinger et al., 2008) and migrate farther than
any other reptile (USDOC, NMFS and USDOI, FWS, 2013b). Satellite tagging data demonstrate
that leatherback sea turtles display wide-ranging coastal and transoceanic movements (Hays et al.,
2006; USDOC, NMFS and USDOI, FWS, 2013b) and have the largest distribution of any sea turtle.
Leatherback sea turtles appear to adapt quickly to local environmental conditions as they do not
display any restricted distributional or movement behaviors that characterize other sea turtle species
(Hays et al., 2006; USDOC, NMFS and USDOI, FWS, 2013b). James et al. (2005a and 2005b)
described only a few high-use areas for leatherback sea turtles in the Atlantic compared with the
total area traveled through, suggesting low fidelity to any particular area. Eckert (2006) reported that
leatherback sea turtles tagged in Trinidad were later located off Newfoundland (Flemish Cap),
Canada, and then in Mauritanian waters. Hays et al. (2006) concluded that leatherback sea turtles
do not display highly migratory behavior to forage at specific “hotspots” but instead continuously feed
as they travel. Leatherback sea turtles did remain in specific areas for short durations to forage, and
their diving patterns were correlated with prey distribution and abundance (Hays et al., 2006).

Genetic techniques have distinguished five populations of leatherback sea turtles in the
western North Atlantic Ocean: Florida; Northern Caribbean; Western Caribbean; Southern
Caribbean (includes northern Brazil); and Southern Brazil (USDOC, NMFS and USDOI, FWS,
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2013b). Genetic studies support the natal homing hypothesis, which has been reported for other
sea turtles (Godley et al., 2010).

The distribution and developmental habitats of juvenile leatherback sea turtles are poorly
understood. In an analysis of available sightings (Eckert, 2002), researchers found that leatherback
sea turtles smaller than approximately 1 m (3 ft) in carapace length were only sighted in waters 26°C
(79°F) or warmer, while adults were found in waters as cold as 0°C to 15°C (32°F to 59°F) off
Newfoundland.

3.5.2 Population Status

Similar to other sea turtles, the leatherback sea turtle population is depleted; however, the
population is considered stable or slightly increasing (USDOC, NMFS and USDOI, FWS, 2013b).
The most recent population estimate for adult leatherback sea turtles in the Atlantic Ocean is
34,000 to 94,000 individuals (TEWG, 2007). The leatherback sea turtle is found in Florida’s coastal
waters, and a small number (30 to 60 individuals per year) nest in the state. The index of
leatherback nesting in Florida from 1989 to 2014 indicates that there were 27 to 641 nests at core
index nesting beaches in 2014. In Florida, the number of leatherback sea turtle nests has been
increasing by 10.2 percent (range 3.1 to 16.3%) annually since 1979 (USDOC, NMFS and USDOI,
FWS, 2013b). In 2014, four leatherback nests were reported in western Florida (State of Florida,
Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, 2015d).

3.5.3 Ecology and Life History

Like other sea turtle species, hatchling leatherback sea turtles leave the nest and actively
swim offshore. However, post-hatchling and oceanic juvenile leatherback sea turtles are more
active than other sea turtle species (Wyneken and Salmon, 1992). Oceanic juveniles virtually
disappear for 4 years (Musick and Limpus, 1997). Their requirements for gelatinous prey (i.e.,
jellyfish) suggest that they may search for areas of major upwelling. Juvenile (as well as adult)
leatherback sea turtles recruit seasonally to temperate and boreal coastal habitats to feed on
concentrations of jellyfish (Lutcavage and Lutz, 1986). In the western North Atlantic, juveniles
appear in these habitats at a body length of 110 to 120 cm (43 to 47 in) (Musick and Limpus, 1997).
It is likely that post-hatchling and oceanic juvenile leatherback sea turtles may be present within
offshore and coastal waters of the AOI.

Leatherback sea turtles have a wide-ranging distribution and apparently are able to adapt
and tolerate cold water temperatures, thus they are the most far-ranging and most northerly
occurring sea turtle species. Coles (1999) indicated that sea turtle distribution may not be random
but instead may be associated with specific water temperature ranges. Adult leatherback sea turtles
have been reported to migrate from equatorial to temperate waters to forage, which is unique for sea
turtles (USDOC, NMFS and USDOI, FWS, 2013b). Leatherback sea turtles primarily feed on pelagic
gelatinous invertebrates such as scyphomedusae (jellyfish) and pelagic tunicates (USDOC, NMFS
and USDOI, FWS, 1992; Bjorndal, 1997), and seasonal movements appear to be correlated with
jellyfish seasonal abundance (State of South Carolina, Dept. of Natural Resources, 2005). Unlike
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other sea turtles, leatherback sea turtles may begin nesting much earlier in the year. Leatherback
sea turtles have been reported to nest as early as February or March, with peak nesting in July;
females nest at 2- or 3-year intervals. In Atlantic Outer Continental Shelf (OCS) waters and within
the AOI, the leatherback sea turtle is reported to nest mainly on Florida beaches. Age at sexual
maturity has been reported to be much younger than for other sea turtles, at approximately 6 to
10 years. The average clutch size is approximately 100 eggs, and incubation is between 60 and 65
days; females deposit 5 to 7 clutches per breeding season, with inter-nesting intervals of
approximately 8 to 12 days (USDOC, NMFS and USDOI, FWS, 2013b).

Leatherback sea turtles are the deepest diving sea turtles, diving as deep as 1,200 m
(3,937 ft) (Eisenberg and Frazier 1983; Davenport, 1988). Average dive depths from tagged
leatherback sea turtles off the continental shelf of St. Croix ranged from 35 to 122 m (115 to 400 ft),
with estimated maximum depths of more than 1,000 m (3,280 ft) (Eckert et al., 1989); typical dive
durations averaged 6.9 to 14.5 minutes per dive, with a maximum of 42 minutes (Eckert et al., 1986
and 1989). The St. Croix studies of leatherback sea turtle diving patterns suggested nocturnal
foraging on the deep scattering layer was taking place (Eckert et al., 1989). Off South Africa, Sale et
al. (2006) investigated leatherback sea turtle diving behavior during oceanic movements and found
that leatherback sea turtles primarily dove to depths less than 200 m (656 ft), with maximum dive
durations between 30 and 40 minutes. Leatherback sea turtles displayed differences in dive
patterns by time of day, with the longest dive times for most individuals being recorded at night.
Using tagging data from nine leatherback sea turtles, Hays et al. (2006) recorded seasonal north
and south movements between the Caribbean and northeastern U.S. coast; leatherback sea turtle
dive depths lessened and dive durations became progressively shorter as the sea turtles moved
northward. Mean dive duration ranged from 3 to 30 minutes, and mean dive depth ranged from
surface waters to almost 250 m (820 ft). The overall distance traveled ranged from 2.5 to 82.5 km
(1.6 to 51.3 mi) per day; however, most leatherback sea turtles traveled between 32.5 and 42.5 km
(20 and 26 mi) per day (Hays et al., 2006).

3.5.4 Threats

Leatherback sea turtles have various anthropogenic threats to their recovery, including
incidental capture by commercial fisheries; habitat loss (nesting); climatic change (e.g., sea-level
rise, and shifts in prey availability); pollution; overutilization for commercial, recreational, scientific, or
education purposes (e.g., egg harvesting); and disease (USDOC, NMFS and USDOI, FWS, 2013b).

3.5.5 Current Status

The leatherback sea turtle was listed as endangered on June 2, 1970 (35 FR 8491). Critical
habitat was designated for the leatherback sea turtle in the U.S. Virgin Islands in 1979 (44 FR
17710). Critical habitat is defined as a strip of land 0.2-mi (0.3-km) wide at Sandy Point Beach,
St. Croix, and the waters adjacent to the site (shore to 100-fathom curve [183-m; 600-ft]). In 2010,
there were two petitions to designate additional critical habitat in Puerto Rico; both petitions were
denied by the NMFS after the 12-month determination (77 FR 32909). There is no critical habitat
designation for leatherback sea turtles in the GOM (44 FR 17710).
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The conservation and recovery of the leatherback sea turtle is governed through various
regulatory mechanisms such as attempting to meet specific recovery plan objectives, habitat
protection efforts, and protecting nesting females. Other conservation measures include imposing
restrictions on commercial fishery activities to prevent serious injury and mortality to sea turtles (e.g.,
circle hook requirements in the pelagic longline fishery and the use of TEDS in trawls) and
supporting several international agreements such as the Inter-American Convention for the
Protection and Conservation of Sea Turtles. Moreover, the NMFS has developed and is attempting
to implement a strategy for sea turtle conservation and recovery in relation to Atlantic and Gulf of
Mexico fisheries, which focuses on specific commercial fishing gear related criteria.

3.6 SUMMARY OF SEA TURTLE HEARING CAPABILITIES

A brief overview of sea turtle hearing is presented in this section; more information can be
found in Appendix |. Few studies have examined the role acoustic cues play in the ecology of sea
turtles (Mrosovsky, 1972; Cook and Forrest, 2005; Samuel et al., 2005; Nunny et al., 2008). There
is evidence that sea turtles may use sound to communicate, but the few vocalizations described for
sea turtles are restricted to the grunts and gular pumps of nesting females (Mrosovsky, 1972; Cook
and Forrest, 2005). These low-frequency sounds are relatively loud (peak frequency recorded from
nesting females were between 300 and 500 Hz), thus leading to speculation that nesting females
use sounds to communicate with conspecifics (Mrosovsky, 1972; Cook and Forrest, 2005). Very
little is known about the extent to which sea turtles use their auditory environment (“soundscape”) for
navigation, environmental assessment, or identification of predators and prey. The passive acoustic
environment for sea turtles changes with life cycle stages. In the inshore environment where
juvenile and adult sea turtles generally reside, the ambient environment is noisier than the open
ocean environment of the hatchlings and is dominated by low-frequency sound (Hawkins and
Myrberg, 1983). Moreover, in highly trafficked inshore areas, virtually constant low-frequency noises
from shipping and recreational boating compound the potential for acoustic impact (Hildebrand,
2009) and might prevent the animal from hearing signals from biologically important stimuli (Fay,
2009).

Much of the research on the hearing capacity of sea turtles is limited to gross morphological
dissections (Wever, 1978; Lenhardt et al., 1985). Based on the functional morphology of the ear, it
appears that sea turtles receive sound through the standard vertebrate tympanic middle-ear path.
The sea turtle ear appears to be a poor receptor for aerial sounds but is well adapted to detect
underwater sound. The dense layer of fat under the tympanum acts as a low-impedance channel for
underwater sound (similar to the pathway found in odontocetes [Ketten et al., 1999]). Furthermore,
the retention of air in the middle ear of sea turtles suggests that they are able to detect sound
pressures (Hetherington, 2008).

Electrophysiological studies on hearing have been conducted on juvenile green sea turtles
(Ridgway et al., 1969; Bartol and Ketten, 2006; Dow Piniak et al., 2012a); juvenile Kemp’s ridley sea
turtles (Bartol and Ketten, 2006); post-hatchling, juvenile, and adult loggerhead sea turtles (Bartol
etal., 1999; Lavender et al., 2012 and 2014; Martin et al., 2012); and hatchling leatherback sea
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turtles (Dow Piniak et al., 2012b). Electrophysiological responses, specifically AEPs, are the most
widely accepted measurement for hearing in situations in which normal behavioral testing is
impractical. The AEPs reflect the synchronous discharge of large populations of neurons within the
auditory pathway and thus are useful for monitoring the functionality of the auditory system. Some
AEP research has concentrated the responses occurring within the first 10 ms following presentation
of click or brief tone burst stimuli. This response is the ABR, which consists of a series of five to
seven patterned and identifiable waves. These techniques are non-invasive and often are
performed on conscious subject animals (Bullock, 1981; Corwin et al., 1982; Bartol et al., 1999).

Ridgway et al. (1969) measured auditory cochlear potentials of green sea turtles using aerial
and vibrational stimuli. Thresholds were not measured; instead, cochlear response curves of
0.1-microvolt (uV) potential were plotted for frequencies ranging from 50 to 2,000 Hz. Green sea
turtles detect a limited frequency range (200 to 700 Hz) with best sensitivity in the low tone region of
approximately 400 Hz. Though this investigation examined two separate modes of sound reception
(i.e., air and bone conduction), sensitivity curves were relatively similar, suggesting that the inner ear
is the main structure for determining frequency sensitivity. To measure electrophysiological
responses to sound stimuli, Bartol et al. (1999) collected ABRs from juvenile loggerhead sea turtles.
Thresholds were recorded for tonal and click stimuli. Best sensitivity was found in the low-frequency
range of 250 to 1,000 Hz. The decline in sensitivity was rapid above 1,000 Hz, and the most
sensitive threshold tested was 250 Hz.

More recently, Bartol and Ketten (2006) collected underwater ABRs from hatchling and
juvenile loggerhead sea turtles and juvenile green sea turtles using speakers suspended in air while
the sea turtle’s tympanum remained submerged. All tested sea turtles responded to sounds in the
low-frequency range, from at least 100 Hz (lowest frequency tested) to no more than 800 Hz.
Hearing sensitivity of green sea turtles varied with size; smaller green sea turtles had a broader
range of hearing (100 to 800 Hz; greatest sensitivity at 600 to 700 Hz at 95 dB re 1 uyPa) than that
detected in larger subadult subjects (100 to 500 Hz, greatest sensitivity 200 to 400 Hz at 93 to 97 dB
re 1 yPa). Dow Piniak et al. (2012a) recorded both in air and in water AEP responses from juvenile
green sea turtles. The AEP signal signature recorded from green sea turtles was similar to that seen
in studies of fish evoked potentials, with a frequency-doubling response (i.e., where response waves
oscillate at twice the stimulus frequency). Juvenile green sea turtles responded to stimuli between
50 and 1,600 Hz in water and 50 and 800 Hz in air. Ranges of maximum sensitivity were between
50 and 400 Hz in water and 300 and 400 Hz in air. Though these animals responded to an
expanded range of frequencies compared with those previously studied, sensitivity decreased
sharply for frequencies above 400 Hz in both media.

Lavender et al. (2011, 2012 and 2014) have recorded underwater AEPs from post-hatchling
to juvenile loggerhead sea turtles. The experiments involved submerging a restrained, fully
conscious loggerhead sea turtle just below the air-water interface and presenting sound using a J-9
underwater speaker. Under these conditions, post-hatchling and juvenile loggerhead sea turtles
were found to respond to frequencies between 50 and 1,100 Hz. Post-hatchling sea turtles
responded with the greatest sensitivity at 200 Hz (116 dB re 1 uyPa), and juveniles were most



Gulf of Mexico G&G Activities Programmatic EIS E-79

sensitive at 50, 100, and 400 Hz (117 to 118 dB re 1 yPa). Martin et al. (2012) acquired AEPs from
a submerged adult loggerhead using an underwater pool speaker and reported thresholds between
100 and 1,131 Hz, with highest sensitivity occurring at 100 to 400 Hz (threshold levels approximately
109 dB re 1 pPa).

Only one study has looked at the hearing of leatherback sea turtles (Dow Piniak et al.,
2012b). This study measured hearing of hatchlings (immediately post-emergence) in water and in
air. These animals reacted to low-frequency sounds, responding to stimuli between 50 and
1,600 Hz in air and 50 and 1,200 Hz in water (lowest sensitivity recorded was 93 dB re 1 pPa at
300 Hz). Finally, Bartol and Ketten (2006) recorded hearing from Kemp’s ridley sea turtles using the
same methods described for juvenile and subadult green sea turtles. The two juvenile sea turtles
tested had a restricted hearing range (100 to 500 Hz) with their most sensitive hearing between
100 and 200 Hz (110 dB re 1 yPa) (Bartol and Ketten, 2006).

4 FISH RESOURCES AND ESSENTIAL FISH HABITAT

Chapter 4.4.1 of this Programmatic EIS provides the succinct description of the affected
environment for fish resources and Essential Fish Habitat (EFH) in sufficient detail to support the
impact analyses. The following descriptions provide additional information on fish resources and
EFH.

The AOI encompasses demersal (zone directly above and influenced by the benthic zone
[seafloor]) and pelagic (the open water environment) habitats from the shoreline to the open ocean
that support a large diverse group of fish families and species. Fish species distributions vary
relative to major environmental factors such as water depth, salinity, temperature, and habitat type.
Many commercial fish species spend all or part of their life cycle in the AOI, resulting in the majority
of the AOI designated as EFH. The EFH is the habitat necessary for managed fish to complete their
life cycle, thus contributing to a fishery that can be harvested sustainably; specifically defined by
16 U.S.C. § 1801(10) as “those waters and substrate necessary to fish for spawning, breeding,
feeding or growth to maturity”. The following sections describe the listed species (Section 4.1),
candidate species and species of concern (Section 4.2), non-listed species (Section 4.3), and a
brief summary of EFH (Section 4.4). Appendix | reviews the physics of underwater sound,
mechanics of fish hearing, sources of anthropogenic sound and sound metrics, mechanisms of injury
to fish from exposure to anthropogenic sound, and criteria for the protection of fish from exposure to
injurious levels of G&G survey sounds.

4.1 LISTED SPECIES

The proposed AOI includes critical habitat for two endangered fish species that are managed
by the NMFS and FWS under the ESA: smalltooth sawfish and Gulf sturgeon. Another endangered
species, the largetooth sawfish Pristis perotteti (formerly P. pristis), was historically documented in
the AOI; however, the population has been extirpated from the GOM and no critical habitat is
designated for the species.
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4.1.1 Smalltooth Sawfish
4.1.1.1 Distribution and Abundance

The smalltooth sawfish (Pristis pectinata) of the family Pristidae is a member of the
cartilaginous class of fishes Chondrichthyes. The historic range of smalltooth sawfish extended
throughout the GOM and north to Long Island Sound in the Atlantic but has contracted considerably
in U.S. coastal waters over the past 200 years. Currently, the core of the U.S. smalltooth sawfish
population is surviving and reproducing in the waters of southwest Florida and Florida Bay, primarily
within the jurisdictional boundaries of Everglades National Park where important habitat features are
still present and less fragmented than in other parts of the species’ historic range (Simpfendorfer and
Wiley, 2005; USDOC, NMFS, 2009b). This area includes most of the critical habitat shown in
Figure 4.4-1 of this Programmatic EIS. The smalltooth sawfish normally inhabits shallow waters
(<10 m [33 ft]), often near river mouths or in estuarine lagoons over sandy or muddy substrates, but
it may also occur in deeper waters (<50 m [164 ft]) of the continental shelf. Young sawfish generally
prefer shallow water where the substrate is muddy and the shore is lined with mangrove trees
(USDOC, NMFS, 2009b).

41.1.2 Behavior

Smalltooth sawfish grow slowly and mature at approximately 10 years of age. Females bear
live young, and litters reportedly range from 1 to 20 embryos (USDOC, NMFS, 2009b). Smalltooth
sawfish feed on fishes and benthic invertebrates. The toothed rostrum, or saw, has been considered
a trophic apparatus, used to herd and even impale shallow-water schooling fishes such as herring
and mullet (Breder, 1952). More recent research suggests that the saw is used to rake the seafloor
to uncover partially buried invertebrates. Small juvenile sawfishes may be susceptible to predation
from bull sharks (Carcharhinus leucas) and lemon sharks (Negaprion brevirostris) that inhabit similar
water depths as the smalltooth sawfish.

41.1.3 Status

In response to a petition from the Ocean Conservancy, the NMFS conducted a status review
of the smalltooth sawfish in 2000 (USDOC, NMFS, 2000). The status review determined that
smalltooth sawfish in U.S. waters comprise a DPS that is in danger of extinction throughout its
range. On April 1, 2003, the NMFS published a final rule (68 FR 15674) listing the U.S. DPS as
endangered under the ESA.

Over the past 200 years, smalltooth sawfish populations have declined considerably,
primarily because of incidental capture by fishing gear as well as destruction of habitat. The ESA
listing was based on the following considerations: threatened destruction, modification, or
curtailment of habitat or range; overutilization for commercial, recreational, scientific, or educational
purposes; inadequacy of existing regulatory mechanisms; and other natural and man-made factors
affecting the continued existence of the species. Critical habitat for the smalltooth sawfish includes
two units on the southwest coast of Florida, within and adjacent to the Eastern Planning Area
(Figure 4.4-1 of this Programmatic EIS): the Charlotte Harbor Estuary Unit and the Ten Thousand
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Islands/Everglades Unit (50 CFR § 226.218). Recent studies indicate that key habitat features
(particularly for immature individuals) are shallow water, especially near mangroves, with estuarine
conditions (Simpfendorfer and Wiley, 2005; Simpfendorfer 2006; USDOC, NMFS, 2009b).

4.1.2 Gulf Sturgeon
4.1.2.1 Distribution and Abundance

The Gulf sturgeon (Acipenser oxyrinchus desotoi) is a geographical subspecies of the
Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) and is a member of the family Acipenseridae
within the ray finned fishes (Class Actinopterygii). Gulf sturgeon occur in most major tributaries of
the northeastern GOM from Lake Pontchartrain and the Mississippi River east to Florida's
Suwannee River, and in the central and eastern GOM waters as far south as Charlotte Harbor,
Florida (Wooley and Crateau, 1985). Gulf sturgeon are currently found in the Pearl, Pascagoula,
Escambia, Yellow, Blackwater, Choctawhatchee, Apalachicola, Ochlockonee, and Suwannee Rivers
(Reynolds, 1993). Critical habitat for Gulf sturgeon is shown in Figure 4.4-1 of this Programmatic
EIS.

Five genetically based stocks have been identified by the FWS and NMFS: (1) Lake
Pontchartrain and Pearl River; (2) Pascagoula River; (3) Escambia and Yellow Rivers;
(4) Choctawhatchee River; and (5) Apalachicola, Ochlockonee, and Suwannee Rivers.
Mitochondrial DNA analyses of individuals from subpopulations indicate that adults return to natal
river areas for feeding and spawning (Stabile et al., 1996; Sulak and Clugston, 1999; USDOI, FWS
and USDOC, NMFS, 2009c).

4.1.2.2 Behavior

Gulf sturgeon are anadromous, meaning adults spend most of their lives in estuarine and
marine waters and migrate into freshwater rivers and streams to spawn during the spring and early
summer. As a result of this reproduction cycle, critical habitat for this species includes nearshore
bays and estuaries from Louisiana to Florida, including the following river systems: the
Apalachicola, Choctawhatchee, Escambia, Suwannee, Pascagoula, Pearl, and Yellow Rivers
(50 CFR § 226.214). Free-jumping adult fish produce sounds during summer months but the
adaptive significance of these sounds is unknown (Sulak et al., 2002).

Gulf sturgeon stop feeding while migrating upstream to spawn. Individuals only feed while in
the GOM during winter. Sturgeons are bottom suction feeders that have ventrally located, highly
extrudable mouths and primarily feed on benthic invertebrates. The sturgeon head is dorsoventrally
compressed (flattened) with eyes dorsal, so they detect benthic prey using sensitive barbels. The
barbels are also useful for navigation at night and in high-order streams if visibility is low.

Lovell et al. (2005) and Meyer et al. (2012) studied the hearing of lake sturgeon. Lovell et al.
(2005) found that lake sturgeon are responsive to sounds ranging in frequency from 100 to 500 Hz.
The lowest hearing thresholds from both species were acquired at frequencies between 200 and
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300 Hz, with higher thresholds at 100 and 500 Hz. Sulak et al. (2002) hypothesized that sturgeons
jump as a means of communication and found that the sounds produced from jumping sturgeon
were distinct from other sounds; however, other studies suggest that jumping may occur for a
number of other reasons. Appendix | provides a synopsis of fish hearing and the sensitivity of fish
to hearing loss and injury.

4.1.2.3 Status

The FWS and NMFS listed the Gulf sturgeon as a threatened species on September 30,
1991. A recovery plan was developed to ensure the preservation and protection of Gulf sturgeon
spawning habitat (USDOI, FWS and Gulf States Marine Fisheries Commission, 1995). Critical
habitat was designated on March 19, 2003 (68 FR 13370) (Figure 4.4-2 of this Programmatic EIS).

4.2 CANDIDATE SPECIES AND SPECIES OF CONCERN

On September 2, 2014, the NMFS announced a 12-month finding and listing determination
on a petition to list the Nassau grouper (Epinephelus striatus) as threatened or endangered under
the ESA (79 FR 51929). The Nassau grouper is a moderately large grouper (Family Epinephelidae)
known to occur within the AOI only at the Flower Garden Banks (FGBs) off Texas and off the Dry
Tortugas and Key West, Florida (77 FR 61559). Nassau grouper generally are found near high-relief
coral reefs and rocky bottoms from inshore to a maximum depth of approximately 100 m (328 ft).
The Alabama shad (Alosa alabamae) is undergoing a status review to determine if the petition to list
it as threatened or endangered is warranted (78 FR 57611).

The NMFS also has evaluated the dusky shark (Carcharhinus obscurus) (78 FR 29100) for
ESA listing, but announced on May 17, 2013, that a status review of the GOM population of dusky
shark is needed. The great hammerhead shark (Sphyrna mokarran) is also currently under status
review by the NMFS (78 FR 24701). Species of concern in the AOI include dusky shark, sand tiger
shark (Carcharhinus taurus), speckled hind (Epinephelus drummondhayi), and Warsaw grouper
(Epinephelus nigritus).

4.3 NON-LISTED SPECIES

The GOM'’s marine habitats range from coastal marshes to the deep-sea abyssal plain and
support a varied and abundant fish fauna. Within the AOI, distinctive fish assemblages are
described using the following broad habitat categories: soft bottom fishes, hard bottom fishes, and
coastal pelagic fishes on the continental shelf; and epipelagic, midwater fishes, and demersal fishes
in oceanic waters (>200-m [656-ft] water depths).

4.3.1 Continental Shelf Fishes
4.3.1.1 Soft Bottom Fishes

The demersal, or bottom-dwelling, fish fauna of the continental shelf separates broadly into
soft bottom and hard bottom assemblages. Soft bottom fish fauna vary along (east to west) and
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across the GOM shelf (Chittenden and McEachran, 1976; Darnell et al., 1983; Darnell and Kleypas,
1987). Major environmental factors influencing the distribution and abundance of soft bottom fishes

include sedimentary characteristics, water temperature, dissolved oxygen, salinity, and water depth
(e.g., Switzer et al., 2006).

In the eastern GOM (primarily the expansive West Florida Shelf), relatively clear water and
coarse carbonate sediments on the open shelf support seabasses, mojarras, porgies, grunts, and
sand flounders. Numerically dominant species include sand perch (Diplectrum formosum), silver
jenny (Eucinostomus gula), dusky flounder (Syacium papillosum), and pigfish (Orthopristis
chrysoptera). The West Florida Shelf also has vast areas of soft bottom covered by seagrasses and
macroalgae. The Big Bend area and Florida Bay to the south support most of the seagrass acreage.
Complex seagrass habitats attract diverse assemblages of fishes composed of herrings, pipefishes,
snappers, grunts, porgies, drums, gobies, smooth puffers, and filefishes. Individual species
characteristic of shelf seagrass meadows are false pilchard (Harengula jaguana), lane snapper
(Lutjanus synagris), gray snapper (Lutjanus griseus), red drum (Sciaenops ocellatus), pinfish
(Lagodon rhomboides), spotted seatrout (Cynoscion nebulosus), and spot (Leiostomus xanthurus).

West of the Florida Panhandle to the central GOM, carbonate sediments of the open shelf
give way to coarser sand and shell hash. In water depths ranging from 20 to 40 m (66 to 131 ft)
from Alabama to west of the Mississippi River Delta, soft bottom fish assemblages are composed of
searobins, seabasses, porgies, flatfishes, goatfishes, and snake eels. Common species include
longspine porgy (Stenotomus caprinus), leopard searobin (Prionotus scitulus), horned searobin
(Bellator miliaris), and red goatfish (Mullus aratus). This particular horizon extends semicontinuously
to the West Texas Shelf (Chittenden and McEachran, 1976). In water depths from 20 m (66 ft) to
the shoreline, sediments become fine and muddy due to the massive discharges of Mobile Bay, the
Mississippi River, and the Atchafalaya River. This region, centered on the Mississippi River Delta
and often called the “fertile crescent,” supports a dense assemblage of catfishes, drums, cutlassfish,
croakers, and seatrouts. Numerically dominant species are Atlantic croaker (Micropogonias
undulatus), star drum (Stellifer lanceolatus), Atlantic cutlassfish (Trichiurus lepturus), sand seatrout
(Cynoscion arenarius), silver seatrout (Cynoscion nothus), Atlantic threadfin (Polydactylus
octonemus), and hardhead catfish (Ariopsis felis) (Chittenden and McEachran, 1976; Darnell et al.,
1983). In some areas of the central and western GOM, sediments form mosaics of mud, sand, and
shell hash. Fishes will segregate among sediment types (Wells et al., 2009). Larger deposits of
sediment may form shoals that rise gradually above the surrounding seafloor. Fishes associating
with shell hash include dwarf sand perch (Diplectrum bivittatum), least puffer (Sphoeroides parvus),
and juvenile red snapper (Lutjanus campechanus). Muddy substrates attract silver jenny, silver
seatrout, and largescale lizardfish (Saurida undosquamis) (Wells et al., 2009).

Few soft bottom fish species are of fishery importance; however, because of prevalence of
shrimping over soft bottom habitats in all regions of the GOM, incidentally caught fish that are not
discarded at sea end up as unclassified landings (Gulf and Atlantic Fisheries Foundation, 2009).
The species most common in the bycatch include Atlantic croaker, anchovy (Anchoa mitchilli),
hardhead catfish, and Gulf menhaden (Brevoortia patronus). Examples of economically important
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species caught incidentally by shrimp trawls include red snapper, flounder (Paralichthys
lethostigma), and blue crabs (Callinectes sapidus). Bycatch reduction devices that allow non-target
fishes to escape the trawl net are required by shrimpers working in the Gulf of Mexico EEZ (Gulf and
Atlantic Fisheries Foundation, 2009).

4.3.1.2 Hard Bottom Fishes

Hard bottom habitats in the GOM are composed mostly of rock (or clay) derived from ancient
shorelines, bioherms, or other sedimentary features hardened into rock over time. Where rock
surfaces are exposed, algae, sponges, octocorals, stony corals, hydrozoans, and tunicates attach
and grow, creating a complex habitat for fishes. Water temperature, clarity, salinity, light
penetration, and depth influence biological dynamics of hard bottom communities.

Hard bottom habitat is most extensive in the eastern GOM where relatively low-relief (<1 m
[3 ft]) rock characterizes much of the West Florida Shelf. Although much of the exposed hard
bottom habitat is low relief, several high-relief areas occur in the region, including the Florida Middle
Grounds, Steamboat Lumps, and Pulley Ridge (Sections 5.2 and 7.2). Shallow-water (10 to 50 m
[33 to 164 ft]) hard bottom habitats support common reef fishes: snappers, seabasses, grunts,
porgies, angelfishes, damselfishes, butterflyfishes, surgeonfishes, wrasses, triggerfishes, and
filefishes. Seabasses and groupers are the most species rich families of reef fish in the area (Smith,
1976; Bullock and Smith, 1991; Coleman et al., 2011).

In water depths exceeding 30 m (98 ft) where reduced light penetration excludes most plants
and therefore herbivores, a distinctive deep-reef or “mesophotic” assemblage occurs (Koenig et al.,
2000; Weaver et al., 2002 and 2006a). Conspicuous mesophotic reefs are found on the Florida,
Mississippi, and Alabama continental shelves. The Mississippi-Alabama Pinnacle Trend represents
a series of mounds, ledges, and high-relief features in water depths ranging from 70 to 100 m
(230 to 328 ft) (Continental Shelf Associates, Inc. and Texas A&M University [TAMU], 2001; Weaver
et al., 2002). Fish assemblages on mesophotic reefs are composed of seabasses, snappers,
wrasses, bigeyes, butterflyfishes, angelfishes, jacks, and other reef-dwelling species (Koenig et al.,
2000; Continental Shelf Associates, Inc. and TAMU, 2001; Weaver et al., 2002). Red snapper,
snowy grouper (Hyporthodus niveatus), scamp (Mycteroperca phenax), gag (Mycteroperca
microlepis), speckled hind, and goldface tilefish (Caulolatilus chrysops), which are found at
mesophotic reefs in the GOM, are not only large predatory fish but are members of the Gulf of
Mexico Fishery Management Council's (GMFMC'’s) reef fish management unit. Table 4.4-1 of this
Programmatic EIS provides information on hard bottom species with essential fish habitat identified
within the AOIL.

Other species prevalent on the mesophotic reefs do not have direct fishery importance but
do contribute to the mesophotic food web. These generally are small species that feed on
invertebrates (attached or motile) living on the reefs or on plankton transported from surrounding
areas. Species that feed mainly near or on the reef structure include short bigeye (Pristigenys alta),
wrasse bass (Liopropoma eukrines), tattler (Serranus phoebe), bank butterflyfish (Prognathodes
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aya), red hogfish (Decodon puellaris), and greenband wrasse (Halichoeres bathyphilus).
Planktivorous fishes are abundant and are represented by small-bodied species such as the
roughtongue bass (Pronotogrammus martinicensis), red barbier (Hemanthia vivanus), and yellowtail
reeffish (Chromis enchrysura). These species form an important prey base for the larger predatory
species (Weaver et al., 2002).

Offshore of Louisiana and Texas, a series of topographic features (called “banks”) created by
subsurface salt intrusions dot the outer shelf (refer to Section 5.2.4). The portion of the banks
closest to the surface (shallowest water depth) varies among the banks and greatly influences fish
faunal composition. Two of the best known banks are the East and West FGBs, a pair of features
rising from almost 100 m (328 ft) to within 25 m (82 ft) of the surface (Gardner et al., 1998).
Because of the relatively shallow depth, the fish fauna at the East and West FGBs is similar to that
of a southern Florida or Caribbean coral reef. Damselfishes, wrasses, parrotfishes, groupers,
snappers, and other reef species occupy the mostly living coral reef that caps the East and West
FGBs (Rooker et al., 1997). The deeper (>50 m [164 ft]) sloping sides of the banks provide sponge
and rubble habitat for a suite of mesophotic reef fishes including wrasse bass, tattler, roughtongue
bass, bank seabass, bank butterflyfish, and marbled grouper (Epinephelus inermis) (Dennis and
Bright, 1988; Weaver et al., 2006b).

Deep reef fishes occur on hard bottom features in water depths of 50 to 100 m (164 to 328 ft)
off southwest Florida, the Mississippi-Alabama Pinnacle Trend, the Texas-Louisiana shelf edge, and
the south Texas carbonate banks.

In water depths >320 m (1,050 ft), deep coral reefs composed of Lophelia pertusa and other
invertebrates harbor a different fish assemblage that includes barrelfish (Hyperoglyphe perciformis),
black seabass (Centropristis striata), alfonsino (Beryx decadactylus), scorpionfish (Scorpaena
plumieri), and conger eel (Conger oceanica) (Sulak et al., 2007).

Hard bottom fishes in the GOM often associate with artificial habitat, including oil and gas
structures, artificial reefs, shipwrecks, and other debris. The approximately 2,900 oil and gas
structures in the northern GOM may be grouped into coastal, offshore, and, blue water categories
with respect to environmental conditions and species composition (Gallaway and Lewbel, 1982).
Coastal platforms are found in water depths <30 m (98 ft) and are characterized by variable water
column conditions (e.g., temperature, salinity, and turbidity). Typical fish assemblages at coastal
platforms include sheepshead (Archosargus probatocephalus), Atlantic spadefish (Chaetodipterus
faber), gray snapper, and gray triggerfish (Balistes capriscus).

The offshore platform assemblage is found in water depths of 30 to 60 m (98 to 197 ft) with
variable but more stable water column conditions. Red snapper, gray triggerfish, Atlantic spadefish,
sergeant major (Abudefduf saxatilis), cocoa damselfish (Stegastes variabilis), blue tang (Acanthurus
coeruleus), blue angelfish (Holacanthus bermudensis), orangespotted filefish (Cantherhines pullus),
and many other species reside near offshore platforms. Reef fish assemblages associated with
offshore platforms are not particularly species rich when compared with natural reefs and lack
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conspicuous components, including most parrotfishes, grunts, porgies, goatfishes, gobies, and
others, that depend on more than just the presence of hard substrate (Rooker et al., 1997).

The blue water platform assemblage occurs along the outer margin of the continental shelf
and upper continental slope in water depths >60 m (197 ft). Unlike natural hard bottom, oil and gas
platforms span the entire water column providing shallow-water habitat over the OCS and upper
continental slope where ambient water depths exceed 300 m (984 ft). This vertical structure
combined with blue water conditions creates an environment conducive to the settlement (and
attraction) of shallow-water tropical reef fishes in the upper water column and mesophotic species in
depths greater than 30 m (98 ft). Reef fishes tend to distribute vertically based on species-specific,
water-depth preferences with a general range from near the surface to approximately 60 m (197 ft)
(Stanley and Wilson, 1998). Most species remain relatively near or under the structures (Stanley
and Wilson, 2000 and 2003). Blue water platforms support assemblages consisting of all the
species mentioned previously as well as Spanish hogfish (Bodianus rufus), scamp, rock hind
(Epinephelus adscensionis), creole fish (Paranthias furcifer), redlip blenny (Ophioblennius
macclurei), tessellated blenny (Hypsoblennius invemar), cocoa damselfish, sergeant major, spotfin
butterflyfish (Chaetodon ocellatus), rock beauty (Holacanthus tricolor), blue angelfish, bluehead
wrasse (Thalassoma bifasciatum), spotfin hogfish (Bodianus pulchellus), scrawled filefish (Aluterus
scriptus), and orangespotted filefish. Most of these species feed on algae and invertebrates growing
on the platform legs and cross members.

4.3.1.3 Coastal Pelagic Fishes

The primary water column fish assemblage found in coastal and shelf waters of the GOM is
termed coastal pelagic. Table 4.4-2 of this Programmatic EIS provides information on coastal
migratory pelagic species with EFH identified within the AOI. Major coastal pelagic fishes occurring
in the GOM are sharks, rays, ladyfish, anchovies, herrings, mackerels, jacks, mullets, bluefish, and
cobia. In general, coastal pelagic species are distributed across the entire GOM with little east-west
differences; however, some species form distinct subpopulations. For example, king mackerel
(Scomberomorus cavalla) appears to have eastern and western subpopulations. The eastern
subpopulation migrates from near the Mississippi River Delta then southeast around the Florida
peninsula for the winter (Sutter et al., 1991). The western subpopulation travels to waters off the
Yucatan Peninsula during winter. In summer, both populations migrate to the northern GOM, where
they intermix to an unknown extent (Johnson et al., 1994). Spanish mackerel (Scomberomorus
maculatus), cobia (Rachycentron canadum), bluefish (Pomatomus saltatrix), crevalle jack (Caranx
hippos), blacktip shark (Carcharhinus limbatus), Atlantic sharpnose shark (Rhizoprionodon
terraenovae), bonnethead (Sphyraena tiburo), and smooth dodfish (Mustelus canis) are migratory,
but their routes or potential population structure have not been well studied. Spanish mackerel,
bluefish, and crevalle jack generally migrate westward along the shelf in warm months and back
towards Florida during cold months (Barry A. Vittor and Associates, 1985). Gulf menhaden, thread
herring (Opisthonema oglinum), Atlantic Spanish mackerel, and ladyfish (Elops saurus) form large
schools, but other species such as cobia and bull shark travel alone or in small groups. The
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distribution of most species depends on water column structure in temperature, salinity, and
dissolved oxygen, which vary spatially and seasonally.

While migrating, many coastal pelagic species will associate with offshore oil and gas
platforms (Gallaway and Lewbel, 1982). Table 4.4-3 of this Programmatic EIS provides information
on highly migratory species with EFH identified within the AOI. Coastal platforms in water depths
<20 m (66 ft) attract Spanish mackerel, bluefish, blue runners (Caranx crysos), and lookdowns
(Selene vomer). Offshore platforms (20 to 60 m [66 to 197 ft]) are visited by blue runner, king
mackerel, greater amberjack, jack crevalle, cobia and little tunny (Euthynnus alletteratus). Some
coastal pelagic fishes, mostly jacks, frequent blue water platforms in water depths exceeding 60 m
(197 ft). These species swim within a zone ranging from 10 to 50 m (33 to 164 ft) horizontally from
the structure and vertically down to approximately 100 m (328 ft) (Stanley and Wilson, 2000). Blue
runner form large schools that feed on surface plankton near platforms (Brown et al., 2010; Keenan
et al., 2003). The vertical structure of a platform can slow the surface water flow, creating eddies
that retain plankton in a way that may facilitate water column feeding. In addition, platform lights
attract plankton at night and provide enough illumination to allow blue runners (and presumably
other visual water column feeders) to forage day and night.

Coastal pelagic fishes form dynamic trophic interactions among different sized members of
the assemblage. The larger predatory species such as coastal sharks, king mackerel, cobia, and
little tunny feed on smaller fishes, including Spanish mackerel, bluefish, herrings, scads, and mullets.
These smaller species typically form schools, undergo migrations, grow rapidly, mature early, and
exhibit high fecundity. Species in the lower group in the trophic web are the planktivorous Gulf
menhaden, thread herring, Spanish sardine, round scad, and anchovies, which are fed upon by all of
the previously mentioned species.

The species discussed thus far are inhabitants of the open shelf in water depths >10 m
(33 ft). Another component of the coastal pelagic assemblage occurs regularly along sandy
beaches from the shoreline to the swash zone (<5 m [16 ft]) (e.g., Ross, 1983). This habitat occurs
along the seaward shore of barrier islands off all Gulf Coast States. Fish species commonly
occurring in this shallow habitat include scaled sardine (Harengula clupeola), Florida pompano
(Trachinotus carolinus), sand drum (Umbrina coroides), kingfishes (Menticirrhus spp.), mullets (Mugil
spp.), and various anchovies (Anchoa spp.). Nearshore fish assemblages show considerable
seasonal structuring in the northern GOM. The lowest abundance of all species occurs in winter,
with peak numbers found during summer and fall. Larger predatory species (particularly bluefish,
Spanish mackerel, and blue runner) may be attracted to large concentrations of anchovies, herrings,
and silversides, which congregate in nearshore areas.

4.3.2 Oceanic Fishes
4.3.2.1 Epipelagic Fishes

Epipelagic fishes inhabit the upper 200 m (656 ft) of the water column and include several
sharks, billfishes, tunas, dolphins, flyingfishes, halfbeaks, opahs, oarfishes, jacks, remoras,
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pomfrets, butterfishes, molas, and triggerfishes. Table 4.4-4 of this Programmatic EIS provides
information on shark species with EFH identified within the AOIl. Several of these species, such as
dolphinfish (Coryphaena hippurus), sailfish (Istiophorus platypterus), white marlin (Kajikia albida),
blue marlin (Makaira nigricans), and tunas (Thunnus spp.), are important to commercial and
recreational fisheries (refer to Sections 9 and 10). Most epipelagic species migrate great distances
within or outside the GOM. Whale sharks (Rhincodon typus) aggregate periodically in predictable
locations offshore of Louisiana (Hoffmayer et al., 2007). Blue marlin migrate across the entire GOM
in response to seasonal changes in sea surface temperature and productivity (Kraus et al., 2011).
Bluefin tuna migrate from outside the GOM to spawn in the eastern GOM (Rooker et al., 2008).
Yellowfin tuna (Thunnus albacares) migrate across the northern GOM in response to temperature
and food availability. Many of the oceanic species associate with flotsam, which provides forage
areas and nursery refuge.

Floating seaweed (Sargassum) (Section 8), jellyfishes, siphonophores, logs, and other
debris attract juvenile and adult epipelagic fishes. Many species such as young jacks, filefishes,
chubs, driftfishes, and dolphinfish associate with drifting objects, and larger predators forage around
flotsam. Many fish species are closely associated with floating Sargassum at some point in their life
cycle, but only two spend their entire lives there: the sargassumfish (Histro histrio) and the
Sargassum pipefish (Syngnathus pelagicus). Most fish associated with Sargassum are temporary
residents, such as juveniles of species that reside in shelf or coastal waters as adults (e.g., jacks,
triggerfishes, and filefishes). However, several larger species of recreational or commercial
importance, including dolphinfish (Coryphaena hippurus), yellowfin tuna (Thunnus albacares),
blackfin tuna (Thunnus atlanticus), skipjack tuna (Katsuwonus pelamis), Atlantic bonito (Sarda
sarda), little tunny (Euthynnus alletteratus), and wahoo (Acanthocybium solandri), feed on the small
fishes and invertebrates attracted to Sargassum (Dooley, 1972; Bortone et al., 1977; Wells and
Rooker, 2004a and 2004b).

As with coastal pelagic fishes, many of the epipelagic species associate with fixed or moored
oil and gas platforms. Several other pelagic species such as shortfin mako (/surus oxyrinchus),
longfin mako (/surus paucus), silky shark (Carcharhinus falciformis), oceanic whitetip shark
(Carcharhinus longimanus), dolphinfish, blackfin tuna, yellowfin tuna, blue marlin, sailfish, and
wahoo are known to occur around blue water platforms (Gallaway and Lewbel, 1982; Franks, 2000;
Stanley and Wilson, 2000). Most of these species associate with offshore structures in a transient
fashion, usually in response to the availability of prey.

4.3.2.2 Midwater Fishes

Below the epipelagic zone the water column may be layered into mesopelagic (200 to
1,000 m [656 to 3,280 ft]) and bathypelagic (>1,000 m [3,280 ft]) zones. Taken together, these two
zones and their inhabitants may be referred to as midwater. In the mesopelagic zone of the GOM,
fish assemblages are numerically dominated by lanternfishes, bristlemouths, and hatchetfishes
(Gartner et al., 1987; Hopkins et al., 1997; Bangma and Haedrich, 2008). Lanternfishes are small
silvery fishes that can be extremely abundant, often responsible for the deep scattering layer in
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sonar images of the deep sea. Lanternfishes and other mesopelagic fishes spend the daytime in
depths of 200 to 1,000 m (656 to 3,280 ft) but migrate vertically at night into food-rich, near-surface
waters. Mesopelagic fishes, while less commonly known, are important ecologically because they
transfer significant amounts of energy between mesopelagic and epipelagic zones over each daily
cycle. Lanternfishes are important prey for meso- and epipelagic predators (e.g., tunas), and
particularly the mesopelagic dragonfishes (Hopkins et al., 1997).

Deeper dwelling bathypelagic fishes inhabit the water column at depths >1,000 m (3,280 ft).
This group is composed of little known species such as snipe eels, slickheads, deep-sea anglers,
bigscales, and whalefishes (McEachran and Fechhelm, 1998). Most species are capable of
producing and emitting light (bioluminescence) to aid in communicating in an environment devoid of
sunlight. Little scientific information is available on bathypelagic fishes of the GOM.

4.3.2.3 Demersal Fishes

Demersal fishes are those that are in direct contact with the substrate or hover above it from
the shelf-slope transition down to the abyssal plain. The deep-sea demersal fish fauna in the GOM
includes approximately 300 species. The most diverse group is the cod-like fishes (e.g., hakes and
grenadiers), followed by eels, cusk-eels, sharks, and flatfishes, as summarized by Pequegnat
(1983), Gallaway (1988), and Powell et al. (2003). In general, fish species diversity decreases with
increasing water depth. The highest diversity and density of demersal fishes is found along the
continental slope in the eastern GOM. Deep-sea demersal fishes consume a wide variety of
organisms, including other fishes as well as epifaunal, infaunal, meiofaunal, and planktonic
invertebrates.

4.4 ESSENTIAL FISH HABITAT

The Magnuson-Stevens Fisheries Conservation and Management Act (MSFCMA)
(16 U.S.C. § 1801-1882) established regional Fishery Management Councils (FMCs) and mandated
that Fishery Management Plans (FMPs) be developed to responsibly manage exploited fish and
invertebrate species in U.S. Federal waters. When Congress reauthorized the MSFCMA in 1996 as
the Sustainable Fisheries Act, several reforms and changes were made. One change was to charge
the NMFS with designating and conserving EFH for species managed under existing FMPs. This is
intended to minimize, to the extent practicable, any adverse effects on habitat caused by fishing or
non-fishing activities, and to identify other actions to encourage the conservation and enhancement
of such habitat.

The EFH is defined as “those waters and substrate necessary to fish for spawning, breeding,
feeding or growth to maturity” (16 U.S.C. § 1801(10)). The EFH final rule summarizing EFH
regulation (50 CFR part 600) outlines additional interpretation of the EFH definition. Waters, as
defined previously, include “aquatic areas and their associated physical, chemical, and biological
properties that are used by fish, and may include aquatic areas historically used by fish where
appropriate.” Substrate includes “sediment, hard bottom, structures underlying the waters, and
associated biological communities.” Necessary is defined as “the habitat required to support a
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sustainable fishery and the managed species’ contribution to a healthy ecosystem.” “Fish” includes
“finfish, mollusks, crustaceans, and all other forms of marine animal and plant life other than marine
mammals and birds,” whereas “spawning, breeding, feeding or growth to maturity” covers the
complete life cycle of those species of interest.

The AOI covers a broad geographic and bathymetric region that features a dynamic mix of
fishery species. Fishery resources within the AOI are primarily managed by the GMFMC utilizing
seven FMPs. The seven FMPs manage 182 fishery species grouped as follows: reef fish (31),
coastal migratory pelagic fish (3), red drum (1), shrimp (4), spiny lobster (1), and corals (142). The
EFH for managed fisheries is described in the respective FMPs.

Migratory pelagic fish species are jointly managed by the GMFMC and South Atlantic Fishery
Management Council (SAFMC). In addition to these FMPs, 39 highly migratory fishery species
(tunas [5], billfishes [5], sharks [28], and swordfish [1]) occurring in the GOM are managed by the
Highly Migratory Species Management Unit within the Office of Sustainable Fisheries under the
NMFS.

BOEM, the Bureau of Safety and Environmental Enforcement (BSEE), and NMFS are under
a programmatic EFH consultation. Pursuant to section 305(b) of the MSFCMA, Federal agencies
are required to consult with the NMFS on any action that may result in adverse effects on EFH. In
March 2000, BOEM consulted with the NMFS’ Southeast Regional Office, resulting in the preparing
of a NMFS regional finding for the GOM that allows BOEM to incorporate the EFH assessments into
National Environmental Policy Act (NEPA) documents as an appendix.

The programmatic EFH consultation was initiated during the 2012-2017 WPA/CPA Multisale
EIS review process, continued with the NMFS’' conservation recommendations, and formally
concluded with BOEM'’'s response to the NMFS’ conservation recommendations. The EFH
assessment, which can be found in Appendix D of the 2012-2017 WPA/CPA Multisale EIS (USDOI,
BOEM, 2012a), describes the OCS proposed activities, analyzes the effects of the proposed
activities on EFH, and identifies proposed mitigation measures. It also includes an evaluation of the
G&G activities described in this Programmatic EIS.

The programmatic consultation continues with active coordination among the NMFS, BOEM,
and BSEE. This coordination includes annual reports from BOEM to the NMFS, meetings with GOM
staff, discussions of mitigation, and other relevant topics.

5 BENTHIC COMMUNITIES

Chapter 4.5.1 of this Programmatic EIS provides the succinct description of the affected
environment for benthic communities in sufficient detail to support the impact analyses. The
following descriptions provide additional, expanded information.
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The benthic environment of the AOI is complex, with bathymetry and biological, geological,
and geophysical features varying widely (Rowe and Kennicutt, 2009). The AOI encompasses
several habitats within water depths ranging from <200 m (656 ft) near State boundaries along the
northern edge of the AOI to depths of nearly 3,500 m (11,483 ft) in the south-central GOM. It is
important to note that the AOI extends beyond the planning areas to account for the acoustic energy
that could propagate beyond BOEM jurisdictional boundaries; as such, the description of benthic
communities in the AOI includes benthic communities within the Florida Keys, Dry Tortugas National
Park, Tortugas Ecological Reserve, and other sensitive shallow-water habitats within State waters
(3 or 9 nmi [5.6 or 16.7 km; 3.5 or 10.6 mi] from shore).

The benthic faunal assemblages of the GOM can be loosely grouped by depth. Biological
diversity is relatively low on the continental shelf, where a small number of species are locally
abundant in high densities (Rowe and Kennicutt, 2009). Benthic fauna at water depths >200 m
(656 ft) are dominated by infaunal (living in bottom sediments) worms, crustaceans (e.g., crabs,
lobsters, shrimps), and mollusks (e.g., clams, scallops, oysters). Deposit-feeding polychaetes
(segmented marine worms) are the most abundant organisms on the continental shelf (USDOI,
BOEM, 2012a, 2013a, and 2013b).

The deepwater GOM can be separated into the continental slope and abyssal plain. The
continental slope is unique, being influenced by the hydrographic processes of both the shelf and the
abyssal plain. The continental slope includes varying ranges of productivity and, consequently,
several different faunal assemblages. Across the GOM, the slope consists of fine muddy sediments
that support high-diversity, low-density benthic communities (Rowe and Kennicutt, 2009). Demersal
fishes, gastropods (snails), polychaetes, asteroids (sea stars), and other echinoids (i.e., sand
dollars, sea cucumbers) are common in this zone (USDOI, BOEM, 2013a).

The abyssal plain (>1,000 m [3,280 ft]) contains the majority of benthic habitat within the
AOI. The number of invertebrate species is higher and the number of fish species lower in the
abyssal plain compared with shelf or slope habitats. In waters deeper than 2,300 m (7,546 ft), fishes
are rare and echinoderms (i.e., sea stars, sand dollars, and sea cucumbers) are the dominant
megafauna.

Although the GOM is dominated by soft bottom communities (Section 5.1), hard bottom
(Section 5.2) and chemosynthetic (Section 5.3) communities are scattered throughout. Section 5.4
provides a discussion of listed and candidate coral species.

5.1 SOoFT BoTTOM COMMUNITIES

The seafloor of the GOM is composed primarily of muddy and sandy sediments. Sediments
in the eastern GOM consist primarily of sand, while sand, silt, and clay are the dominant constituents
of sediment in the central and western GOM (Jenkins, 2011). Grain size is the most important
substrate characteristic affecting the distribution of benthic fauna (Vittor, 2000) and is often used to
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categorize faunal assemblages. Vittor (2000) divided the northern GOM continental shelf into the
following four assemblages:

e Assemblage I: Nearshore sandy bottom with <5 percent silt/clay. This
assemblage is found across the GOM and is dominated by filter- and deposit-
feeding mollusks and crustaceans as well as carnivorous polychaetes and
mollusks.

e Assemblage Il: Silty, sandy bottoms in shallower areas (<100 m [328 ft]) that
are spread across the continental shelf. These areas contain >5 percent silt and
generally are found in areas with terrigenous (land-based) sediments such as
Mobile Bay. Dominant fauna are detritivores, especially polychaetes.
Suspension and filter feeders, including crustaceans and polychaetes, are
present as well.

¢ Assemblage lll: Patchy areas with coarse sand and shell hash. These areas
are found in shallow and deep waters and are dominated by motile benthic
megafauna, filter feeders, and epibenthic deposit and suspension feeders.

e Assemblage IV: Fine sandy/silty sediments in waters deeper than 100 m
(328 ft). This assemblage is dominated by demersal and burrowing deposit-
feeding polychaetes and mollusks as well as carnivorous polychaetes.

The continental slope is a complex transitional zone with varying ranges of productivity and
faunal assemblages. Faunal assemblages of the continental slope and abyssal zone are described
in BOEM’s 2012-2017 WPA/CPA Multisale EIS as follows:

e Shelf-Slope Transition Zone (150 to 450 m [490 to 1,475 ft]): A highly
productive zone dominated by demersal fishes, asteroids, gastropods, and
polychaetes.

e Archibenthal Zone Horizon A (475 to 740 m [1,560 to 2,430 ft]): Sea
cucumbers become more abundant in this zone and demersal fishes become
less abundant. Gastropods and polychaetes are also numerous.

e Archibenthal Zone Horizon B (775 to 950 m [2,545 to 3,120 ft]): Demersal
fishes, asteroids, and echinoids are found in large numbers. Gastropods and
polychaetes are also common.

e Upper Abyssal Zone (1,000 to 2,000 m [3,280 to 6,560 ft]): This zone has fewer
fishes than are found in shallower depths. The number and types of invertebrate
species increase, especially sea cucumbers and galatheid crabs.

e Mesoabyssal Zone (2,300 to 3,000 m [7,545 to 9,840 ft]): Few fish species are
found in this deepwater zone. Echinoderms dominate the fauna.
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e Lower Abyssal Zone (3,200 to 3,800 m [10,500 to 12,470 ft]): The large
asteroid Dytaster insignis is the dominant megafaunal species.

Fauna of the GOM can be divided into megafauna, macrofauna, meiofauna, and microbiota.
Each of these groups is described briefly in the following subsections.

5.1.1 Megafauna

Megafauna are classified as organisms large enough to be easily distinguished with the
naked eye. In the GOM, most megafauna are crustaceans, echinoderms, or demersal fishes
(USDOI, BOEM, 2012a). Megafaunal distributions in the GOM traditionally have been described by
depth, as discussed previously. It should be noted that, among other sampling issues, the methods
used to sample megafauna may be selective and otherwise uncalibrated, which will result in
variation in the estimates of species composition and abundances reported in literature. For
example, in the Northern Gulf of Mexico Continental Slope (NGMCS) study of the 1980s, bottom-
trawl samples were dominated by decapod crustaceans, but seafloor photographs showed that sea
cucumbers, bivalves, and sea pens were the most common seafloor megafauna (Gallaway et al.,
2003). Gallaway et al. (2003) found that the composition of megafauna changes continuously with
depth, resulting in gradual changes in the occurrence and abundance of species between the
discrete zones used to describe the distribution of megafauna. Upper slope fauna is found to a
depth of approximately 1,200 m (3,937 ft) (mostly decapods and fishes), and a distinct deepwater
faunal assemblage is found deeper than 2,500 m (8,202 ft) (mostly echinoderms). A transition zone
between 1,200 and 2,500 m (3,937 and 8,202 ft) typically has low faunal abundances and low
diversity (Gallaway et al., 2003).

5.1.2 Macrofauna

Macrofauna are described as organisms larger than 0.3 millimeters (mm) but smaller than
megafauna (USDOI, BOEM, 2012a). The NGMCS study (Gallaway et al., 2003) obtained
69,933 individual macrofauna from 1,548 taxa. Further processing of samples by taxonomic experts
resulted in classification of individual animals to 1,107 species. Some of the animals collected could
not be classified to species. Polychaetes were the most common organism found in the study and
included 407 species. Other macrofauna obtained in samples (in order of abundance) were
nematodes (roundworms), ostracods and harpacticoid copepods (small crustaceans), bivalves
(clams, oysters), tanaids (small shrimp-like animals), bryozoans (moss animals), isopods
(crustaceans with seven pairs of legs), amphipods (small crustaceans), and others (Gallaway et al.,
1988). Density of benthic macrofauna ranged from 518 to 5,369 individuals/m?, though transects in
the central GOM had a higher mean density of macrofauna (4,938 individuals/m?) than transects in
the eastern (4,869 individuals/m?) or western GOM (3,389 individuals/m?) (Gallaway et al., 2003).

5.1.3 Meiofauna

Meiofauna are small (0.063 to 0.3 mm) organisms. The most numerically abundant
meiofauna in the GOM are nematodes and harpacticoid copepods, and those present in the greatest
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biomass are polychaetes and ostracods (Gallaway et al., 2003). Nematodes, harpacticoid
copepods, polychaetes, ostracods, and kinorhynchs (segmented wormlike invertebrates) made up
98 percent of the meiofauna identified in samples taken by Gallaway et al. (2003) in the NGMCS
study. Meiofauna are considerably more abundant than macrofauna or megafauna, with an overall
density of 707,000 individuals/m? in the area of study (Gallaway et al., 1988). Like megafauna and
macrofauna, meiofaunal abundance appears to decrease with increasing depth. There is evidence
that meiofaunal abundance can be locally high at greater depths concurrent with the presence of
deepwater chemosynthetic communities (Gallaway et al., 2003).

5.1.4 Microbiota

Microbiota are organisms smaller than 0.063 mm. This poorly understood group consists
primarily of bacteria with a small contribution from other microbenthos. Little data are available on
the density of microbiota in the deepwater GOM. Cruz-Kaegi (1998) estimated the density of
bacteria sampled from the GOM continental slope by counting (with epifluorescence microscopy
techniques) the number of dyed bacteria in subsamples. The biomass of bacteria in samples was
estimated using image processing of dyed bacteria photographs to estimate the volume of bacteria,
literature estimates of bacterial carbon content (Bratbak and Dundas, 1984), bacteria density
estimates, and adjustment for subsample volume. Estimates of bacterial biomass were 2.37 grams
of carbon per square meter (g C/m?) for the GOM slope and 0.37 g C/m? for the abyssal plain. Cruz-
Kaegi (1998) found that bacteria, meiofauna, and macrofauna contributed on average 67, 13, and
20 percent, respectively, to total benthic biomass.

5.2 HARD BOTTOM COMMUNITIES

While less common than ubiquitous soft bottom environments in the GOM, hard bottom
environments are scattered across the GOM (Figure 4.5-1 of this Programmatic EIS). This section
focuses on deepwater benthic communities; for discussion of benthic chemosynthetic communities
in the GOM, refer to Section 5.3.

The GMFMC manages GOM corals through a coral management unit that encompasses
142 species of stony and soft corals, including fire or stinging corals, stony corals, and black corals.
The EFH for the coral management unit includes the total distribution of coral species and life stages
throughout the GOM, including coral reefs in the North and South Tortugas Ecological Reserves,
East and West FGBs, McGrail Bank, and the southern portion of Pulley Ridge. Additionally, EFH
includes hard bottom areas on the scattered pinnacles and banks from Texas to Mississippi, the
shelf edge at the Florida Middle Grounds, the southwest tip of the Florida Reef Tract, and hard
bottom offshore of Florida from approximately Crystal River south to the Florida Keys (GMFMC,
2005).

5.2.1 Deepwater Coral Communities

Corals that rely on photosynthetic zooxanthellae (algae in the genus Symbiodinium) cannot
live below the euphotic zone (where sunlight penetrates). Although the deepwater benthic
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environment of the GOM consists primarily of mud and silt, occasional carbonate hard bottom exists
that supports ahermatypic (non-reef building) corals. Moore and Bullis (1960) first described a
deepwater coral community in the GOM and retrieving >136 kg (300 Ib) of Lophelia pertusa.
Deepwater coral reefs are now known to exist throughout the GOM. To help determine where such
reefs may exist, BOEM has examined seismic data to identify areas of high reflectivity that indicate
hard bottom areas. As of 2012, the database included >28,000 areas of anomalous (higher than
typical) reflectivity that indicate possible hard bottom where deepwater reefs could exist (Shedd
et al., 2012). These estimates suggest that deepwater reefs in the GOM may not be as rare as once
thought (Shedd et al., 2012). Hard bottom areas of the GOM are thought to have been created by
the precipitation of calcium carbonate by chemosynthetic bacteria. Although only a small number of
the overall hard bottom patches have been investigated, those that have been studied suggest that
most of the hard bottom areas available in the GOM have been colonized by chemosynthetic coral
reefs created by bacteria living off hydrocarbon seepages (Shedd et al., 2012). Colonies of
L. pertusa, as found in the Moore and Bullis (1960) trawls, are most commonly found in the upper
shelf, but colonies have been found as deep as 3,000 m (9,842 ft) (USDOI, BOEM, 2012a and
2013a). These findings suggest that suitable hard bottom areas exist throughout the AOI that could
harbor deepwater coral communities as well as non-reef forming deepwater corals.

As discussed in Chapter 4.5.1 of this Programmatic EIS, at least one deepwater gorgonian
coral community in Mississippi Canyon Block 294 is known to have been affected by the Deepwater
Horizon explosion, oil spill, and response. White et al. (2012) documented highly localized damage
to a coral community where 86 percent of corals showed signs of impact. Tests of flocculent oil-
based material collected from the community confirmed that the oil was from the Deepwater Horizon
explosion and oil spill. Other continental shelf coral communities are discussed further in Sections
5.2.2 through 5.2.4.

5.2.2 Live Bottoms (Pinnacle Trend)

Vertical, high-relief, hard bottom features with extensions up to 15 m (49 ft) above the
surrounding seafloor in the Gulf of Mexico OCS were reported by Ludwick and Walton (1957).
These “pinnacles” are known to exist in 74 OCS lease blocks in a 64 x 16 mi (103 x 26 km) area of
the northeastern CPA, particularly in parts of the Main Pass, Viosca Knoll, and Destin Dome Areas
(Figure 4.5-2 of this Programmatic EIS). In Notice to Lessees and Operators (NTL) 2009-G39,
BOEM (formerly the MMS) describes the Pinnacle Trend as “small, isolated low to moderate relief
carbonate reef features or outcrops of unknown origin or hard substrates exposed by erosion that
provide surface area for the growth of sessile invertebrates and attract large numbers of fish.

The Pinnacle Trend comprises several loosely organized hard bottom habitats of high and
low relief (USDOI, BOEM, 2012a). The low-relief areas may rise only 1 to 2 m (3 to 7 ft) from the
seafloor; however, both low- and high-relief areas provide usable hard bottom habitat. Low-relief
hard bottom areas are discussed in Section 5.2.3. The Pinnacle Trend contains a variety of
geologic features that provide a suitable environment for hard bottom biota, including patch reefs,
flat-top reefs, reef-like mounds, ridges, scarps, and depressions (USDOI, BOEM, 2012a).
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High-relief pinnacles can rise as much as 20 m (66 ft) from the surrounding seafloor and be
500 m (1,640 ft) in diameter (Thompson et al., 1999), though most are <200 m (656 ft) wide at their
base (Gittings et al., 1992). Ludwick and Walton (1957) hypothesized that the pinnacles might be
coral reefs that were gradually drowned to unsuitable depths with sea-level rise, a theory supported
by Brooks (1991). The pinnacles are located in depth ranges of 74 to 82 m (243 to 269 ft) and
105 to 120 m (344 to 394 ft). The relatively steep sides and tops of the pinnacles provide prime hard
bottom habitat for coralline algae, sponges, octocorals (sea fans and sea whips), crinoids (sea lilies),
byrozoans, and demersal fishes. Ahermatypic corals may be present in deeper waters (Continental
Shelf Associates, Inc., 1992). Hermatypic (reef-building) coral typically do not live at the depth
associated with the Pinnacle Trend due to a lack of available light. However, a hermatypic reef was
observed with up to 60 percent live coral cover in 60 to 75 m (197 to 246 ft) of water near Pulley
Ridge, on the southwest Florida platform margin (Jarrett et al., 2005).

The biological diversity of the fauna on the pinnacles has been found to be directly related to
the height of the pinnacle feature (Gittings et al., 1992; Thompson et al., 1999). Biological diversity
also increases with greater distance from the Mississippi River Delta as water turbidity decreases
(Gittings et al., 1992). Biological diversity is highest on the tops of high-relief pinnacles. Near the
seafloor, a persistent nepheloid (turbidity) emanating from the Mississippi River outflow precludes
the colonization of most sessile organisms. Only a few upright invertebrate species such as sea
whips and sea fans can withstand the high turbidity. High turbidity-tolerant fauna include comatulid
crinoids, the ahermatypic coral Rhizopsammia manuelensis, and black coral (Antipathes spp.;
deepwater tree-like coral) (Gittings et al., 1992). Roughtongue bass is the dominant fish species in
the higher turbidity region near the base of high-relief pinnacles (Weaver et al., 2002).

The walls of pinnacles provide habitat supporting higher biological diversity. Continental
Shelf Associates, Inc. (1992) reported at least 34 species of epifauna on the walls of a high-relief
pinnacle, including black corals R. manuelensis and Antipathes spp., wire coral (Cirrhipathes
leukeni), and soft coral and sea whips (Ellisella sp.). The crests of pinnacles also show high
diversity with species assemblages similar to those on the pinnacle walls, though the gorgonian
coral Bebryce sp. was most common (Gittings et al., 1992). High-relief pinnacles also provide
habitat for fishes. Roughtongue bass, red barbier, greenband wrasse, and yellowtail reeffish are the
more frequent members of the fish assemblages found near pinnacle crests (Weaver et al., 2002).

5.2.3 Live Bottoms (Low Relief)

Low-relief hard bottom habitats are found in the CPA and WPA. Low-relief live bottom
habitats are found in the extreme northeastern corner of the CPA but are much broadly distributed in
the EPA. BOEM has instituted a Live Bottom (Low Relief) Stipulation to protect low-relief hard
bottom habitats from impact by OCS energy exploration activities. NTL 2009-G39 defines low-relief
habitat as “seagrass communities, areas that contain biological assemblages consisting of sessile
invertebrates living upon and attached to naturally occurring hard or rocky formations with rough,
broken, or smooth topography; and areas where a hard substrate and vertical relief may favor the
accumulation of sea turtles, fishes, or other fauna.” In addition, BOEM conducts case-by-case
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reviews of plans, pipeline applications, structure removal applications, and ancillary activity
applications in order to prevent routine bottom-disturbing activities from occurring within adequate
distances from live bottom (low relief) areas.

Live Bottoms of the Mississippi-Alabama Shelf

Hard bottom areas made of sedimentary rock are found in shallow waters (18 to 40 m [60 to
130 ft]) along the inner and middle Mississippi-Alabama Shelf and at the head of the De Soto
Canyon. These hard bottom areas include many different habitat types, including reef-like
structures, rubble fields, flat rocks, limestone ledges, rocky outcrops, and clustered reefs
(Schroeder, 2000). Organisms that inhabit these shallow-water features include ahermatypic corals,
soft corals, sponges, bryozoans, crinoids, fishes (Thompson et al., 1999), and algal communities
(Brooks, 1991; Gittings et al., 1992). Schroeder et. al. (1988) described four low-relief, live bottom
areas west of De Soto Canyon: Southeast Bank; Southwest Rock; Big Rock/Trysler Grounds; and
17 Fathom Hole. Common fauna in low-relief habitats included the colorful sea whip (Leptogorgia
virgulata), regal sea fan (Lophogorgia hebes), hydroids (stalked predators related to jellyfish), and
byrozoans (Schroeder et al., 1988). Various other small patches of hard bottom have been identified
on the Mississippi-Alabama Shelf (Shipp and Hopkins, 1978; Benson et al., 1997). Fauna observed
at these small sites were similar to those described by Brooks (1991), including sponges, non-reef-
building hard corals such as the diffuse ivory bush coral (Oculina diffusa), soft corals/sea fans, black
and wire corals, and tropical fishes.

Live Bottoms of the West Florida Shelf

Most of the low-relief hard bottom in the GOM is found on the West Florida Shelf. Live
bottoms are widely scattered on the West Florida Shelf, and BOEM has designated all OCS lease
blocks on the West Florida Shelf out to 100-m (328-ft) depth as Live Bottom (Low Relief) Stipulation
Blocks. The West Florida Shelf is flat, stable karst limestone covered in places by carbonate sand.
Ephemeral hard bottom exists in many areas due to seasonally shifting sands that periodically
expose the underlying bedrock. Faunal cover usually is limited on these ephemeral hard bottom
patches, but some species of sea whips and sea fans can grow quickly enough and survive despite
occasional partial burial (USDOI, BOEM, 2012a and 2013a). These patches usually are dominated
by various algae species, including green algae (Chlorophyta) species such as Halimeda spp.,
Anadyomene menziesii, and Caulerpa spp.; coralline algae Cryptonemiales and Pessyonnelia
simulans; and various brown (Phaeophyceae) and red (Rhodophyta) algae (Woodward-Clyde and
Continental Shelf Associates, Inc., 1983).

Other portions of the West Florida Shelf have higher relief areas that are permanently
exposed hard bottom. The NMFS has designated the following areas on the West Florida Shelf as
Habitat Areas of Particular Concern (HAPCs): Madison Swanson Marine Reserve; Florida Middle
Grounds; and Pulley Ridge. Other areas of permanent hard bottom on the West Florida Shelf
include Steamboat Lumps Marine Reserve and Sticky Ground Mounds. Each of these areas is
briefly discussed in the following subsections.
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Madison Swanson Marine Reserve

A detailed discussion of the Madison-Swanson Marine Reserve can be found in Section 7.2.
Briefly, the reserve is the 400 km? (155 mi?) of protected area approximately 80 km (50 mi) south of
Apalachicola, Florida, that consists of small outcrops as well as a few higher relief pinnacles (up to
9m [30 ft] high) (USDOI, BOEM, 2013a) at depths between 60 and 140 m (197 and 459 ft).
Sponges, sea fans, corals (including bush/tree corals [Oculina spp.]), echinoderms, and crabs reside
within the reserve (USDOI, BOEM, 2013a).

Florida Middle Grounds

The Florida Middle Grounds are a complex series of carbonate hard bottom outcroppings
located approximately 138 km (86 mi) south of Apalachee Bay, Florida. The outcroppings are
spread over an area of approximately 1,193 km? (460 mi?), with relief up to 17 m (56 ft). The Florida
Middle Grounds are the northernmost extent of hermatypic corals in the U.S. (Puglise and Kelty,
2007), and the fauna most closely resemble that found at tropical reefs. The branching fire coral
(Millepora alcicornis), pineapple coral (Dichocoenia stokesii), and ten-ray star coral (Madracis
decactis) are common, as are octocorals, sea fans of the genus Muricea, and the giant barrel
sponge (Xestospongia muta) (Naar et al., 2007). Other fauna include hydroids, anemones,
mollusks, crustaceans, echinoderms, polychaetes, and fishes (Hopkins et al., 1977; Coleman et al.,
2004a). It should be noted that the Florida Middle Grounds are not considered a true coral reef
because the lack of abundance of hermatypic corals does not allow for the successful accretion of a
carbonate reef (USDOI, BOEM, 2013a).

Pulley Ridge

Pulley Ridge is a submerged shoal colonized by reef-building organisms after sea-level rise
left it submerged (Jaap and Halley, 2008). Pulley Ridge is approximately 300 km (185 mi) long,
trending north-south, with carbonate hard bottom ranging in depth from 60 to 90 m (197 and 295 ft)
approximately 250 km (155 mi) west of Cape Sable, Florida. Vertical relief is approximately 10 m
(33 ft) (Puglise and Kelty, 2007). The southernmost end of Pulley Ridge supports a unique coral
reef system that harbors traditional reef-building corals containing zooxanthellae and is one of the
deepest reefs on the North American continental shelf. The most common corals at the site are the
lettuce corals Leptoseris cucullata and Agaricia sp. (Jaap and Halley, 2008). Red and green algae
are prevalent in deeper portions of Pulley Ridge. Pulley Ridge is also a significant area for
commercial fishing, with >90 fish species present in appreciable numbers (Jaap and Halley, 2008).

Steamboat Lumps Marine Reserve

A detailed discussion of the Steamboat Lumps Marine Reserve can be found in Section 7.2.
Briefly, the Steamboat Lumps Marine Reserve is located 161 km (100 mi) south-southwest of Cape
San Blas, Florida, and approximately 32 km (20 mi) southwest of the Florida Middle Grounds.
Steamboat Lumps Marine Reserve encompasses approximately 357 km? (138 mi?) and consists of a
relic reef (Hine and Locker, 2008) in water depths of 60 to 140 m (197 to 459 ft). Fauna in the
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Steamboat Lumps Marine Reserve is typical of a deepwater reef and includes sponges, sea fans,
black corals, bush/tree corals, echinoderms, and crustaceans (USDOI, BOEM, 2013a).

Sticky Ground Mounds

The Sticky Ground Mounds are a series of mounds located 185 km (115 mi) west of Tampa,
Florida, in 120 to 130 m (394 to 427 ft) of water (USDOI, BOEM, 2013a). The mounds form a
narrow 2-km (1.2-mi) wide band of patch reefs that may have originated from carbonate
sedimentation caused by methane seeps, though this hypothesis has not been proven (Hine and
Locker, 2008). The mounds range in size, but they are approximately 20 m (66 ft) in diameter with a
vertical relief of 10 m (33 ft). Fauna on the mounds are similar to other deepwater reefs, with biota
dominated by sponges, sea fans, black corals, corals, echinoderms, and crustaceans (USDOI,
BOEM, 2012a and 2013a).

Florida Reef Tract

The portion of the Florida Reef Tract that is part of the AOI includes the Florida Keys, Dry
Tortugas National Park, and Tortugas Ecological Reserve (North and South Areas). Detailed
discussions of the protected areas within the Florida Reef Tract are discussed in Section 7.1.
Unlike many of the other low-relief hard bottom habitats previously discussed, much of the Florida
Reef Tract is shallow, mostly with water depths of <3 m (10 ft) (Chiappone and Sullivan, 1994).
Octocorals Palmer’s eunicea (Eunicea palmeri), porous sea rods (Pseudoplexaura jiagellosa), and
corky sea finger (Briareum asbestinum) are dominant, but red algae (Laurencia intricata) and green
algae (Halimeda opuntia); sponges, including ethereal sponge (Dysidea etheria), scattered pore
rope sponge (Aplysina fulva), and chicken liver sponge (Chondrilla nucula); and stony corals such as
the lesser starlet coral (Siderastrea radians), clubtip finger coral (Porites porites), smooth stone coral
(Solenastrea bournoni), knobby star coral (Solenastrea hyades), golfball coral (Favia fragum), and
diffuse ivory bush coral are also common (Chiappone and Sullivan, 1994), along with the branching
fire corals. In recent years, the diversity and abundance of corals has significantly declined within
the Florida Reef Tract as a result of numerous factors such as disease, tropical storms, agricultural
runoff, coastal development, and overfishing of keystone species (Donahue et al., 2008).

5.2.4 Topographic Features

In the GOM, the term “topographic features” specifically refers to the 37 submerged banks
that are protected from oil and gas activities and described in NTL 2009-G39 as “isolated areas of
moderate to high relief that provide habitat for hard bottom communities of high biomass and
diversity and large numbers of plant and animal species, and support, as shelter or food, large
numbers of commercially and recreationally important fisheries.” These banks are located in the
WPA (21 banks) and CPA (16 banks) (Figure 4.5-2 of this Programmatic EIS). The topographic
features are a result of a thick stratum of salt that is present beneath the GOM seafloor that formed
during periods of lower sea level in geologic history (USDOI, BOEM, 2012a). When subjected to
high pressures, salt can liquefy and protrude up through seafloor faults, causing rock layers to
project above the seafloor. These formations are known as salt diapirs. This process forms hard
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bottom habitat that can be colonized by reef organisms in areas that usually are dominated by soft
bottom communities (USDOI, BOEM, 2012a). BOEM has mandated “No Activity Zones” around
major topographic features in the GOM (USDOI, MMS, 2008) to protect these submerged banks
from anchoring and other disturbances that may occur during oil and gas exploration and production
activities.

Table 4.5-1 of this Programmatic EIS lists the topographic features in the GOM that are
protected by BOEM as described in NTL 2009 G39. The MMS (USDOI, MMS, 2008) presented
maps of all 37 protected areas and graphically displayed the protected zones around each bank.
True coral reefs are found at the East and West FGBs in the WPA, McGrail Bank in the CPA, and
Pulley Ridge in the EPA (USDOI, BOEM, 2012a and 2013a). The other topographic features listed
in Table 4.5-1 of this Programmatic EIS have varying degrees of biological diversity and reef
development, depending on depth, sedimentation rates, and habitat complexity. Although many of
the banks are too deep to harbor true hermatypic coral reefs, they feature vast biological diversity
including gorgonians, black corals, soft corals, sponges, echinoderms, crustaceans, polychaetes,
and other invertebrates, as well as complex fish assemblages (USDOI, BOEM, 2012a and 2013a).
Unlike the shallow, easily damaged Caribbean coral reefs, deep reefs (>70 m [230 ft]) of the GOM
are influenced by only the strongest tropical storms, and even then usually only by increased
turbidity near the seafloor (Rezak et al., 1990).

Detailed descriptions of the East and West FGBs, as well as other topographic features that
are managed areas (i.e., Alderdice Bank, Bright Bank, Geyer Bank, McGrail Bank, Stetson Bank,
and Sonnier Bank), are fully discussed in Sections 7.1 and 7.2. The topographic features of the
GOM have been grouped based on location on the shelf (refer to Rezak et al., 1983). Following this
grouping, banks of the three major shelf locations are summarized in the following subsections. A
more complete discussion of these banks can be found in the Multisale EISs published by BOEM
(USDOI, BOEM, 2012a and 2013a).

Shelf Edge Banks

The best examples of shelf edge banks are the East and West FGBs. These banks are at
depths between 100 and 150 m (328 and 492 ft) and are within 12 km (7.5 mi) of each other.
Vertical relief extends to approximately 116 m (380 ft) at the East FGB and approximately 130 m
(425 ft) at the West FGB, making the water shallow (<20 m [66 ft]) at the crest of the banks (Rezak
et al., 1983). The banks were formed by salt diapirs, as described previously. This allows for the
development of a coral reef system that thrives in clear warm waters. Most of the reef-building
corals are in water depths of <50 m (164 ft) primarily because deeper waters can fall below 19°C
(66°F) in the winter months. Coral species of the reef-building zone include lobed star coral
(Orbicella annularis), symmetrical brain coral (Diploria strigosa), great star coral (Montastraea
cavernosa), stony/brain coral (Colpophyllia spp.), and mustard hill coral (Porites astreoides). The
endangered elkhorn coral (Acropora palmata) was discovered at the West FGB in 2001 (Precht
et al., 2006) and at the East FGB in 2005 (Precht et al., 2008). In deeper portions of the FGBs, the
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biota is dominated by coralline algae, octocorals, sponges, echinoderms, leafy algae, and
ahermatypic corals (Rezak et al., 1983).

Mid-Shelf Banks

Rezak et al. (1983) defined mid-shelf banks as those that are located in 80 m (262 ft) or less
of water and have vertical relief of 15 to 50 m (49 to 164 ft). There are eight mid-shelf banks within
the AOI (i.e., 29 Fathom Bank, 32 Fathom Bank, Claypile Lump Bank, Coffee Lump Bank, Stetson
Bank, Fishnet Bank, Sackett Bank, and Sonnier Bank). Stetson Bank has a different species
composition than other nearby banks, likely due to its geographic location near the northern limit for
hermatypic corals (USDOI, BOEM, 2012a and 2013a). Reef-building corals at Stetson Bank include
symmetrical brain coral, blushing star coral (Stephanocoenia intersepta), ten-ray star coral, yellow
pencil coral (Madracis mirabilis), and fragile saucer coral (Agaricia fragilis) (DeBose et al., 2008).
DeBose et al. (2008) identified >180 species of reef and schooling fishes as well as 644 species of
invertebrates at Stetson Bank.

South Texas Banks

The South Texas Banks are unique because they were not formed by salt diapirs as is likely
for banks with similar features elsewhere in the GOM. The South Texas Banks are most likely
drowned reefs originating in the late Pleistocene to early Holocene Epochs, approximately 18,000 to
10,580 years ago (Rezak et al., 1983). Typical species assemblages for the South Texas Banks
include black corals (Cirrhipathes spp.), vase sponges (Ircinia campana), feather stars (comatulid
crinoids), sea fans, deepwater alcyonarians (sea pens), small solitary corals, basket stars, American
thorny oyster (Spondylus americanus), brachiopods (Argyrotheca barrettiana), arrow crabs
(Stenorhynchus seticornis), hermit crabs, black urchin (Diadema antillarum), sea cucumber
(Isostichopus spp.), and fireworms (Hermodice spp.). A diverse fish fauna is also present on these
banks, including yellowtail reeffish, roughtongue bass, spotfin hogdfish, reef butterflyfish (Chaetodon
sedentarius), wrasse bass, tattler, gobies (Family Gobiidae), and blue angelfish (Rezak et al., 1983).
A variety of migratory game and commercially fished species inhabit South Texas Banks, including
red snapper, vermilion snapper (Rhomboplites aurorubens), greater amberjack (Seriola dumerili),
great barracuda (Sphyraena barricuda), and cobia (Rezak et al., 1983).

5.2.5 Artificial Reefs

In addition to natural hard bottom habitats, artificial reefs provide suitable substrate for the
proliferation of live bottom communities (SAFMC, 2009) and associated fish assemblages. Figure
4.5-3 of this Programmatic EIS shows locations of artificial reefs in the AOIl. Under the existing
regulations, when oil and gas platforms reach the end of their useful life, they must be
decommissioned and dismantled. The USDOI’'s Rigs-to-Reefs policy, implemented by the BSEE
and BOEM, is a process by which operators of decommissioned oil and gas platforms donate the
material to coastal states for use as artificial reefs. The platforms are prepared for decommissioning
and can be toppled in place, partially removed near the surface, or towed to existing reef sites with
proper permits obtained by the State from the U.S. Army Corps of Engineers (USACE) and in
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accordance with applicable guidelines to ensure navigational safety, infrastructure security, and
environmental protection. Recreational diving and fishing, as well as commercial fisheries, benefit
from artificial reefs, which provide an additional option for conserving, managing, and developing
fishery resources and which can provide potential habitats for endangered or threatened species.
As of 2013, there are >500 sites that have been approved by BSEE as artificial reef sites on the
OCS (USDOI, BSEE, 2013).

Artificial reef habitats are an integral part of the coastal and shelf ecosystem in the GOM and
support a diverse and special biological community (Steimle and Zetlin, 2000). Artificial reefs
typically are composed of objects that provide hard surfaces such as metal, wood, and concrete that
can support algae, barnacles, sponge, tubeworms, hydroids, anemones, oysters, and tunicates
(Steimle and Figley, 1996; Steimle and Zetlin, 2000). The communities often are similar to those
occurring on natural hard bottoms, though the size, composition, location, and age affect the
structure and habitat value of these reefs (Steimle and Zetlin, 2000; Wilson et. al., 2003).

The presence of oil and gas platforms (active, decommissioned, and sunken) adds areas of
hard bottom to the dominantly soft bottom AOI (Stanley and Wilson, 2000). Artificial reefs can help
enhance the amount of available hard bottom and create habitat for hard and soft corals and
associated fauna. Wilson et al. (2003) concluded that free-standing oil and gas platforms supported
significantly higher fish biomass and densities than those found around dismantled rigs or natural
reefs. Atrtificial reefs created by dismantled rigs were found to have similar fish biomass as the
upper terrace of a natural reef at the West FGB. The fish species composition at the West FGB was
found to be composed of more reef-dependent species, while the species at artificial reefs generally
were more pelagic in nature. Fish densities tended to be 10 to 1,000 times greater around artificial
reefs than was found in surrounding open water soft bottom habitats (Wilson et al., 2003). Boswell
et al. (2010) found similarly high fish densities around the Freeport Sulphur Mine Artificial Reef in the
northern GOM. Wilson et al. (2003) provided support for the hypothesis that dismantled oil and gas
platforms can create effective hard bottom habitat for reef organisms.

A more recent study has identified reef-building corals (mostly ten-ray star coral, symmetrical
brain coral, and great star coral) and non-reef-building corals (mostly diffuse ivory bush coral and
hidden cup coral [Phyllangia americana]) on 48 oil and gas platforms near the FGBs (Sammarco
et al., 2008). Corals were more commonly found on platforms at the shelf edge than inshore, and
brooding coral species were more effective than broadcasters at colonizing the extremely patchy
hard bottoms created by oil and gas platforms (Sammarco et al., 2008). It is important to note that
the maijority of corals on decommissioned platforms are invasive cup corals (Tubastrea sp.), which
can number in the hundreds of thousands of colonies on a single structure (Sammarco, 2008).
These invasives do not contribute to reef building, and it is not known if these species are
opportunists taking advantage of an open ecological niche or if they are excluding other native
species from using available habitat (Sammarco et al., 2010). Sammarco (2014) showed that some
Tubastrea species were existing at greater depths than in its native range and appears to readily
outcompete native sessile epibenthic organisms. Artificial reefs created by existing and future oil
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and gas infrastructure may contribute alternative habitat for corals and associated reef fauna by
creating a complex habitat in a mostly featureless, soft bottom seafloor.

5.3 CHEMOSYNTHETIC COMMUNITIES

Chemosynthetic organisms are unique in that they use a carbon source other than the
photosynthesis-based food webs that support all other life on Earth. Chemosynthetic bacteria have
the ability to oxidize the chemicals present in seafloor vents (often hydrogen sulfide, hydrogen gas,
or ammonia) into organic molecules used to produce biomass (often sugars). Since they were first
discovered at the base of the Florida Escarpment in 1983 (Paull et al., 1984), more than
70 chemosynthetic communities have been found in the GOM (USDOI, BOEM, 2012a and 2013a)
and it is likely that many more exist (Figure 4.5-1 of this Programmatic EIS). All known
chemosynthetic communities in the GOM are found in deep water (>300 m [984 ft]), well beyond the
boundary of the continental shelf (USDOI, BOEM, 2012a). There is a relationship between
commercial hydrocarbon discoveries in the GOM and the presence of chemosynthetic communities
(Sassen et al., 1993). Most of the oil present in the GOM is found in geologic layers originating from
the Upper Jurassic to Upper Cretaceous Periods (Sassen et al., 1993), while most hydrocarbon
seeps are in areas where there is little sediment cover over underlying strata (USDOI, BOEM, 2012a
and 2013a). Seeps occur where hydrocarbons can vertically migrate through faults or other conduits
to the surface, a process which occurs slowly on the geologic time scale. Many areas that fit these
general descriptions have been seismically surveyed, and more than 28,000 seismic amplitude
anomalies have been identified (Shedd et al., 2012), some of which have been proven to harbor
chemosynthetic communities (USDOI, BOEM, 2013a).

Chemosynthetic communities have been classified into four general types based on the
dominant seep organism (MacDonald et al., 1990): those dominated by vestimentiferan tube worms
(Lamellibrachia cf. brahma and Escarpia sp.), mytilid mussels (Bathymodiolus spp.), vesicomyid
clams (Vesicomya cordata), and infaunal lucinid or thyasirid clams (Lucinoma sp. or Thyasira sp.).
Each of these dominant organisms creates unique seep communities based on differing faunal
density, chemical usage, and associated heterotrophic (non-carbon fixing) fauna (USDOI, BOEM,
2012a). Powell (1995) found that, after a disturbance event where a large percentage of the
dominant fauna were killed, the same chemosynthetic species recolonized the site.

Growth rates of many organisms in these communities are extremely slow, averaging
approximately 2.5 mm per year for tube worms of the genus Lamellibrachia (Fisher, 1995).
However, mytilid mussels have been found to reach reproductive age relatively quickly, with growth
rates slowing in adulthood (Fisher, 1995). These factors lead to long-lived individuals and
communities; Powell (1995) estimated that some clam and mussel communities at chemosynthetic
sites have been present in the same location for 500 to 4,000 years. Powell (1995) noted that many
sites stayed biologically and geologically, with most communities showing no evidence of changes in
the dominant faunal organisms over time. Other heterotrophic organisms that are often found at
chemosynthetic sites include a variety of mollusks, crustaceans, and echinoderms (Carney, 1994),
as well as autotrophic (carbon-fixing) and non-chemosynthetic bacterial mats (MacDonald, 2002).
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5.4 LISTED AND CANDIDATE SPECIES

Two coral species were listed under the ESA as threatened in 2006: elkhorn coral (Acropora
palmata) and staghorn coral (A. cervicornis). Following a petition in 2009 from the Center for
Biological Diversity (2009) to list 83 species of reef-building corals under the ESA, the NMFS issued
a Final Rule (79 FR 67356), listing five additional Caribbean corals as threatened under the ESA:
pillar coral (Dendrogyra cylindrus); lobed star coral (Orbicella annularis); mountainous star coral
(Orbicella faveolata); star coral (Orbicella franksi); and rough cactus coral (Mycetophyllia ferox).
This brings the total number of listed coral species in the wider Caribbean to seven. All of the
threatened Caribbean species of coral are found within the AOI (Puglise and Kelty, 2007). Most are
limited to the patch reefs surrounding the Florida Keys, off the southwest coast of Florida, on the
East and West FGBs (USDOC, NOAA, 2013a and 2013b), and on the 18 Fathom and Bright Bank
reefs in the northwest GOM (Rezak et al., 1983 and 1990). Elkhorn coral was documented at the
West and East FGBs in 2003 and 2005, respectively (Zimmer et al., 2006).

6 MARINE AND COASTAL BIRDS

Chapter 4.6.1 of this Programmatic EIS provides the succinct description of the affected
environment for marine and coastal birds in sufficient detail to support the impact analyses. The
following descriptions provide additional, expanded information.

The GOM supports a diverse avifauna assemblage and includes a variety of coastal habitats
that are important to the ecology of coastal and marine bird species, including the following:

e Sandwich Terns — the Breton National Wildlife Refuge off the Louisiana coast
supports one of the world’s largest colonies of Sandwich Terns. The northern
Gulf Coast harbors about 75 percent of the population of Sandwich Terns in the
southeastern United States.

¢ Brown Pelican — nearly half the southeastern population of Brown Pelicans lives
in the northern Gulf Coast, generally nesting on protected islands. The Brown
Pelican is Louisiana’s State bird and has made a comeback in this region since
Hurricanes Katrina and Rita in 2005. It was recently removed from the
Endangered Species List.

e Wilson’s Plover — the northern Gulf Coast is home to about 25 percent of the
southeast’s Wilson’s Plover population.

e Black Skimmer — 35 percent of the southeastern Black Skimmer population is
found along the Gulf Coast.

e Forster's Tern — 41 percent of the southeastern population is found along the
Gulf Coast.

e Gull-Billed Terns — 16 percent of the southeastern population is found along the
Gulf Coast.
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e Laughing Gulls — 25 percent of the southeastern population is found along the
Gulf Coast.

o Least Terns — 42 percent of the southeastern population is found along the Gulf
Coast.

e Royal Terns — 36 percent of the southeastern population is found along the Gulf
Coast.

e Snowy Plover — 22 percent of the southeastern population are found along the
Gulf Coast.

This discussion focuses on three distinct taxonomic and ecological groups: seabirds,
waterfowl, and shorebirds. Seabirds are defined here as species that live in the marine environment
and feed at sea (Schreiber and Burger, 2002). Seabirds may be categorized by the marine zones in
which they tend to forage. Pelagic birds forage in the open ocean away from the coastal zone, and
shorebirds forage in coastal waters; other seabirds use coastal and open ocean zones (Michel,
2013). Seabirds within the AOI include members from five taxonomic orders: Charadriiformes
(gulls, terns); Gaviiformes (loons); Pelecaniformes (pelicans, frigatebirds, gannets, boobies,
tropicbirds, cormorants); Podicipediformes (grebes); and Procellariiformes (petrels, storm-petrels,
shearwaters).

Certain waterfowl taxa commonly termed sea ducks (Order Anseriformes) feed and rest
within coastal (nearshore and inshore) waters outside of their breeding seasons. They typically form
large flocks and are often observed in large rafts on the sea surface. Members of the order
Gaviiformes (loons) may also be present in coastal waters.

Shorebirds utilize coastal environments for nesting, feeding, and resting. They are included
within the order Charadriiformes (with gulls and terns). The shorebird group consists of four families
and includes sandpipers, plovers, oystercatchers, and stilts.

6.1 LISTED SPECIES

Under the ESA, there are three threatened species of marine and coastal birds present
within the AOI that were analyzed within this Programmatic EIS: Piping Plover (50 FR 50726);
Roseate Tern (52 FR 42064); and Red Knot (79 FR 73705). Although there are additional
threatened and endangered species that occur in the coastal areas of the AOI, they are not
considered marine or coastal birds based on their reliance on more terrestrial habitats or they are
not documented in the AOI.

Piping Plover (Charadrius melodus)

The Piping Plover is a small, migratory shorebird that inhabits coastal sandy beaches and
mudflats. They use open, sandy beaches close to the primary dune of barrier islands or along
shores of rivers for breeding, preferring sparsely vegetated open sand, gravel, or cobble for nesting
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sites. They forage along the wrack zone, or line, where dead or dying seaweed, marsh grass, and
other debris are left on the upper beach by the high tide (USDOI, FWS, 2011). Piping Plovers are
very sensitive to human activities, and disturbances from anthropogenic activities can cause the
parents to abandon their nests (USDOI, FWS, 2009).

The population of Piping Plovers that breeds in the Great Lakes States is listed as
endangered, as amended (66 FR 36038). The Great Lakes Piping Plover wintering population is
distributed along the Atlantic and GOM coastlines (Stucker and Cuthbert, 2006). The population of
Piping Plovers that breeds in the Great Plains is listed as threatened (50 FR 50726). All Piping
Plovers are considered threatened species under the ESA when on their wintering grounds (66 FR
36038). Individuals from the Great Plains population have been reported in coastal counties in all
Gulf Coast States except Mississippi; however, individuals from the endangered population (those
that breed in Great Lakes States) have been reported in the coastal counties of Mississippi (USDOI,
FWS, 2011).

The FWS first designated critical habitat for wintering Piping Plovers in 142 critical habitat
conservation areas, including the coasts of Florida, Alabama, Mississippi, Louisiana, and Texas
within the AOI on July 10, 2001 (66 FR 36038). Critical habitat conservation areas were
subsequently revised in Texas in 2009 (74 FR 23476). Critical wintering habitat has been
designated in each of the Gulf Coast States for all three breeding populations (i.e., Atlantic Coast,
Great Lakes, and Northern Great Plains) (66 FR 36038). Specifically, there are 30 parcels of land
designated as critical habitat in the panhandle and west coast of Florida within the AOI; 3 areas in
Alabama; 15 in Mississippi; 7 in Louisiana; and 18 in Texas (66 FR 36038). Thirty-three percent of
these designated critical habitat areas are known to be used by Great Lakes breeding population of
Piping Plovers (Stucker and Cuthbert, 2006).

Roseate Tern (Sterna dougallii)

The Roseate Tern is medium-sized and is primarily pelagic along seacoasts, bays, and
estuaries, going to land only to nest and roost (Sibley, 2000). They often forage up to 30 km (19 mi)
offshore and roost in flocks near tidal inlets in late July to mid-September. They nest on islands on
sandy beaches, open bare ground, and grassy areas, typically near areas with cover or shelter.

Roseate Terns forage mainly by plunge-diving and contact-dipping (in which the bird’s bill
briefly contacts the water) or surface dipping over shallow sandbars, reefs, or schools of predatory
fish. They are adapted for fast flight and relatively deep diving and often submerge completely when
diving for fish (USDOI, FWS, 2010).

Only one subspecies of Roseate Tern (S. d. dougallii) is located in the AOI. A population
breeds on islands around the Caribbean Sea from the Florida Keys to the Lesser Antilles; this
population, which is listed as threatened, is known to occur within the AOI in scattered colonies
along the Florida Keys (USDOI, FWS, 2010). No critical habitat has been designated for the
Roseate Tern.
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Red Knot (Calidris canutus rufa)

The Red Knot (Calidris canutus rufa) is a medium-sized shorebird that migrates in large
flocks long distances between breeding grounds in the mid- and high-arctic areas and wintering
grounds primarily in southern South America along the coast of Patagonia, but with smaller
populations wintering in northeast Brazil and in the southern U.S. along the Gulf Coast of Florida,
Texas, and between Georgia and South Carolina. The largest concentrations of the birds that
overwinter in the U.S. are found along the southwestern coast of Florida (Harrington, 2001; Morrison
et al., 2001a; USDOI, FWS, 2013a; Normandeau Associates, Inc., 2011). They migrate northward
through the contiguous U.S. in April to June and southward in July to October.

Within the AOI, Red Knots forage along sandy beaches, tidal mudflats, salt marshes, and
peat banks. They also use mangrove and brackish lagoons in Florida and beaches, oyster reefs,
and exposed bay bottoms in Texas (USDOI, FWS, 2013a). The Red Knot was added to the list of
threatened species under the ESA (79 FR 73705) on January 12, 2015.

6.2 NON-LISTED SPECIES

Within the AOI, there are numerous marine and coastal bird species present, including
resident and migratory species. Resident species are present throughout the year; migratory
species may be present only during breeding or wintering seasons or they may only migrate through
the AOIL. The trans-Gulf migrant birds include various species of shorebirds, wading birds, and
terrestrial birds.

Marine and coastal birds present within the AOI include seabirds, waterfowl, and shorebirds
within 17 taxonomic families (Table 4.6-1 of this Programmatic EIS). Bird species within a family
share common physical and behavioral characteristics. Because of these commonalities, birds will
be presented by family rather than individual species in this document as the potential for exposure
to G&G activities will be similar for species within a family.

6.2.1 Seabirds

Four taxonomic orders of seabirds (broadly defined as birds that spend a large portion of
their lives on or over water), including 11 families, are found in offshore and coastal waters of the
AOI during their annual life cycle. Many species are present throughout the entire AOl and can be
grouped into four categories according to their spatial and temporal residence: summer migrant
pelagics, summer residents, wintering marine species, or permanent residents. Other species are
present in only portions of the AOI (Peterson, 1980; Clapp et al., 1982a, 1982b, and 1983).

Seabirds generally feed on localized concentrations of prey in single- or mixed-species
aggregations. Modes of prey acquisition include picking from the sea surface, shallow diving below
the sea surface, and diving to depths of several meters (Shealer, 2002). Species that dive below the
sea surface may be exposed to underwater noise produced during G&G surveys. Seabird species
from the Procellariidae (petrels, prions, and shearwaters), Pelecanoididae (diving petrels), Sulidae
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(gannets and boobies), Phalacrocoracidae (cormorants and shags), and Laridae (gulls or seagulls)
families occur within the AOI and regularly dive below the sea surface, and some species are known
to deep dive for long durations.

Seabirds within the northern GOM were surveyed from ships during the GulfCet Il program.
Hess and Ribic (2000) reported that terns (Sterna spp.), Storm-Petrels (Family Hydrobatidae),
shearwaters (Puffinus spp.), and jaegers (Stercorarius spp.) were the most frequently sighted
seabirds in the deepwater area. During these surveys, seabirds in four ecological categories were
observed in the deepwater areas of the GOM: (1) summer migrants (shearwaters, storm-petrels,
and boobies [Sula spp.]); (2) summer residents that breed in the GOM (Sooty Tern [Sterna fuscatal,
Least Tern [Sternula antillarum], Sandwich Tern [Sterna sandvicensis], and Magnificent Frigatebird
[Fregata magnificens)); (3) winter residents (gannets, gulls, and jaegers); and (4) permanent resident
species (Laughing Gulls [Larus atricilla], Royal Terns [Sterna maxima), and Bridled Terns [Sterna
anaethetus]) (Hess and Ribic, 2000). The GulfCet Il study did not estimate bird population densities;
however, Powers (1987) indicated that seabird densities over the open ocean are typically
<10 birds/km®.

The distribution and relative densities of seabird species within the deepwater areas of the
GOM vary temporally (i.e., seasonally) and spatially. In the GulfCet Il studies, seabird species
diversity and densities were found to vary with the hydrographic environment, particularly the
presence and location of mesoscale features such as Loop Current eddies that may enhance
nutrient levels and productivity of surface waters where seabirds forage (Hess and Ribic, 2000).

In general, seabirds tend to occur at low densities over much of the ocean and are patchily
distributed in relatively higher densities at Sargassum lines, upwellings, convergence zones, thermal
fronts, salinity gradients, and areas of high planktonic productivity (Ribic et al., 1997; Hess and Ribic,
2000).

6.2.2 Waterfowl

Waterfowl that may occur within coastal and inshore waters of the AOI include species within
the subfamilies Aythyinae (diving ducks) and Merginae (sea ducks) (Sibley, 2000). Diving ducks
include the Canvasback (Aythya valisineria), Ring-Necked Duck (Aythya collaris), Lesser Scaup
(Aythya affinis), Greater Scaup (A. marila), Bufflehead (Bucephala albeola), and Common
Goldeneye (Bucephala clangula). Diving ducks are gregarious and mainly found in freshwater or
estuarine environments, although species such as the Greater Scaup move to marine environments
during the winter. Diving ducks feed on aquatic vegetation, mollusks, and crustaceans. Of the sea
ducks in the AOI, the Hooded Merganser (Lophodytes cucullatus) is the most commonly occurring
species.

Depending on species, all waterfowl feed on fishes, mollusks, and small invertebrates
(Sibley, 2000). Similar to diving seabirds, sea ducks and some diving ducks may be vulnerable to
underwater noise produced during G&G activities because they dive beneath the water surface in
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coastal waters for feeding. However, most diving ducks and sea ducks are located in bays and
estuaries, which are outside of the AOI.

6.2.3 Shorebirds

The term shorebird applies to a large group of birds commonly called sandpipers and plovers
but also includes oystercatchers, avocets, and stilts. Shorebirds found along the coastline of the
AOI include species within four families: Charadriidae (plovers), Haematopodidae (oystercatchers),
Recurvirostridae (avocets and stilts), and Scolopacidae (sandpipers). Fifty-three species of
shorebirds regularly occur in the U.S. (Brown et al.,, 2001) with 43 species occurring during
migrational or wintering periods in the AOI. Six shorebird species breed in the GOM: American
Oystercatcher (Haematopus palliates), Snowy Plover (Charadrius alexandrines), Wilson’s Plover
(Charadrius wilsonia), Willet (Catoptrophorus semipalmatus), Killdeer (Charadrius vociferous), and
Black-necked Stilt (Himantopus mexicanus) (Helmers, 1992). Recent trend analyses of shorebird
abundance in various parts of the U.S. indicate that many species are declining, including species
that are present along the shores adjacent to the AOI (Morrison et al., 2001b and 2006). This
decline in shorebird abundance is believed to be from multiple factors, including the environmental
degradation of the shoreline habitats, industrial and recreational development of multiple habitats
(i.e., breeding and wintering), climate change affecting Arctic breeding sites, and alterations to
coastal areas from sea-level rise. In addition, global climate change may alter prevailing wind
patterns, which may affect ocean upwelling and productivity, subsequently affecting shorebird
abundance and distribution (Morrison et al., 2001b). The Lower Mississippi/Western Gulf Coast
Region is rich with a variety of shorebird habitats and the Gulf Coast has some of the most important
shorebird habitat in North America, particularly the Laguna Madre ecosystem along the south Texas
coast (Brown et al., 2001; Withers, 2002). Resident shorebirds primarily rely on the shorelines
adjacent to the AOI for life functions; however, some shorebird species cross the AOI during their
annual migration.

6.3 MIGRATION

A migratory bird is any species of bird that migrates and lives or reproduces within or across
international borders at some point during its annual life cycle. Migratory birds and their nests are
protected under the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712). Migratory movements of
most marine and coastal birds across North America are known only in general terms (Harrington
and Morrison, 1979). Many North American birds seasonally migrate long distances between
northern habitats in the high Arctic, New England, and Canada and southern habitats in Florida,
Central America, and South America, traveling as far as 12,000 km (7,457 mi) from breeding to
wintering grounds (Helmers, 1992). There are significant differences between species in migratory
routes (Rappole, 1995). Many marine and coastal birds, as well as terrestrial birds, use the
Mississippi Flyway, which runs through the peninsula of southern Ontario, Canada, across the U.S.
to the mouth of the Mississippi River (Figure 4.6-1 of this Programmatic EIS). The longest bird
migration route in the Western Hemisphere ranges from the Arctic Coast of Alaska to Patagonia
(Brown et al., 2001; Morrison et al., 2001a; Nutty Birdwatcher, 2015). Many North American
terrestrial birds migrating to the tropics follow the Mississippi Flyway and take a shortcut across the
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GOM (Nutty Birdwatcher, 2015). During migration, stopover areas provide resting and feeding
opportunities needed by migrating birds to sustain them during their migration (Brown et al., 2001;
McWilliams and Karasov, 2005). Disturbance along the shoreline where migrating birds forage can
deny them the rest and food needed to complete their migration in good health (Helmers, 1992).

6.4 BIRD CONSERVATION REGIONS AND BIRDS OF CONSERVATION CONCERN

The Fish and Wildlife Coordination Act was amended in 1988 to mandate the FWS to
“identify species, subspecies, and populations of all migratory nongame birds that, without additional
conservation actions, are likely to become candidates for listing” under the ESA. The FWS (USDOI,
FWS, 2008b) prepared a document to identify birds of conservation concern to comply with this
mandate. The goal of the document was to identify all migratory and non-migratory bird species with
high conservation priorities in addition to species already designated as federally threatened or
endangered. The development of the birds of conservation concern took into account variable
geographic scales addressed by three bird conservation initiatives: North American Bird
Conservation Initiative (NABCI) Bird Conservation Regions (BCRs), FWS Regions, and National
(USDOI, FWS, 2008Db).

The NABCI Bird Conservation Regions were developed by a mapping team with members
from the U.S., Mexico, and Canada to provide a consistent spatial framework for bird conservation in
North America. The mapping team developed a hierarchical framework of nested ecological units,
or BCRs (Figure 4.6-2 of this Programmatic EIS). There are four land-based BCRs located adjacent
to the AOI: BCR 26, Mississippi Alluvial Valley; BCR 27, Southeastern Coastal Plain; BCR 31,
Peninsular Florida; and BCR 37, Gulf Coastal Prairie (U.S. NABCI Committee, 2000). The FWS
(USDOI, FWS, 2008b; Tables 24, 25, 33 and 35) listed all birds of conservation concern that may be
present in BCRs (except for the Red Knot, which has only recently been listed) that include portions
of the AOI. Shorebirds are, in general, of high conservation concern, with nearly half of the species
in the U.S. designated as conservation concern (U.S. NABCI Committee, 2009 and 2014).

The BCR 26 (Mississippi Alluvial Valley) has 26 bird species of conservation concern, of
which 5 species are marine or coastal birds. The BCR 27 (Southeastern Coastal Plain) has 53 bird
species of conservation concern, of which 19 species are marine and coastal birds. The BCR 31
(Peninsular Florida) has 49 bird species of conservation concern, of which 18 species are marine
and coastal birds. The BCR 37 (Gulf Coastal Prairie) has 44 bird species of conservation concern,
of which 21 species are marine and coastal birds.

6.5 IMPORTANT BIRD AREAS

The Important Bird Area (IBA) Program was developed by the National Audubon Society as
a global effort to identify and conserve areas that are vital to birds and other biodiversity. The IBAs
are sites that provide essential habitat for one or more species of birds and include sites for
breeding, wintering, and migrating birds. By definition (National Audubon Society, 2011), IBAs are
sites that support
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e species of conservation concern (e.g., threatened or endangered species);

e restricted-ranges species (species vulnerable because they are not widely
distributed);

e species that are vulnerable because their populations are concentrated in one
general habitat type or biome; and

e species or groups of similar species (such as waterfowl or shorebirds) that are
vulnerable because they occur at high densities due to congregatory behavior.

The IBAs are located throughout the U.S. including along the coast, in nearshore waters, and
offshore (Figure 4.6-3 of this Programmatic EIS). Five of the Louisiana IBAs include nearshore
waters within the AOI: Chenier Plain, Atchafalaya Delta, Barataria Terrebonne, Active Delta, and
Chandeleur Islands (Figure 4.6-4 of this Programmatic EIS). Additional offshore sites include Dry
Tortugas National Park, Key West National Wildlife Refuge (NWR), and Great White Heron NWR.
Furthermore, the GOM includes NWRs (Chapter 4.7.1.2 of this Programmatic EIS), some of which
include coastal habitat within the AOl. These NWRs (7 in Texas, 2 in Louisiana, 1 in Mississippi,
1in Alabama, and 13 in Florida) are primarily managed for the protection and conservation of
migratory birds (USDOI, FWS, 2013b).

7 MARINE PROTECTED AREAS

Chapter 4.7.1 of this Programmatic EIS provides the succinct description of the affected
environment for marine protected areas in sufficient detail to support the impact analyses. The
following descriptions provide additional, expanded information.

A Marine Protected Area (MPA) is defined by Executive Order (EQ) 13158 as “any area of
the marine environment that has been reserved by Federal, State, territorial, Tribal, or local laws or
regulations to provide lasting protection for part or all of the natural and cultural resources therein.”
In practice, MPAs are defined areas where natural and cultural resources are given greater
protection than the surrounding waters. In the U.S., MPAs span a range of habitats, including the
open ocean, coral reefs, deepwater habitats, coastal areas, intertidal zones, and estuaries, and can
include freshwater and terrestrial areas. The MPAs are designed to achieve a variety of goals,
generally falling within six categories: (1) conservation of biodiversity and habitat; (2) fishery
management; (3) research and education; (4) enhancement of recreation and tourism;
(5) maintenance of marine ecosystems; and (6) protection of cultural heritage.

Section 5 of EO 13158 specifically states, “In implementing this section, each Federal
agency shall refer to the MPAs identified under subsection 4(d) of this order.” Section 4(d) states
that the Secretary of Commerce and the Secretary of the Interior “shall also publish and maintain a
list of MPAs that meet the definition of MPA for the purposes of this order.” In accordance with
Section 4(d), a National System of MPAs was established in 2009 for the effective stewardship,
conservation, restoration, sustainable use, understanding, and appreciation of marine resources.
The information presented herein was obtained from the Marine Protected Areas Inventory (i.e., the
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National System of MPAs) maintained through a partnership between NOAA and the USDOI. For
the purpose of this analysis, National System MPAs are presented; however, it is recognized in
Section 5 that additional areas are afforded protection by other management systems (e.g.,
GMFMC) (Simmons et al., 2015) and that specific management areas (e.g., banks and topographic
features) may be included within boundaries of existing National System MPAs.

It is important to note that the AQOI extends beyond the planning areas to account for the
acoustic energy that could propagate beyond BOEM jurisdictional boundaries; as such, the
description of MPAs in the AOI include the Florida Keys, Dry Tortugas National Park, Tortugas
Ecological Reserve, and other sensitive shallow-water habitats within State waters (3 or 9 nmi [5.6 or
16.7 km; 3.5 or 10.6 mi] from shore). The offshore MPAs within the AOI are listed in Table 4.7-1 of
this Programmatic EIS, and their locations are shown in Figure 4.7-1 of this Programmatic EIS.
Coastal MPAs are shown in Figure 4.7-2 of this Programmatic EIS and include numerous MPAs
that, while outside of BOEM'’s planning areas, are included to account for potential effects that may
extend beyond the AOI boundary. Table 4.7-1 of this Programmatic EIS contains sites that are
currently designated as “members” of the National System of MPAs as well as the sites listed as
“eligible” for inclusion. All sites listed are afforded some degree of protection based on their
associated management plans. The following discussion focuses on marine sanctuaries, deepwater
sites, and fishery management areas within the AOI, followed by a brief summary of coastal MPAs
completely or partially within the AOI.

Table 4.7-1 of this Programmatic EIS includes the following additional categories of
information for the respective MPAs:

e government level of management (State or Federal);

e managing agency (a State or Federal agency, and in a few cases, partnerships);

e primary conservation focus;

e areas of MPA within the AOI;

e total area of the MPA; and

e percentage of the MPA falling within the AOI.

7.1 NATIONAL MARINE SANCTUARIES

Two National Marine Sanctuaries have been established in the AOI: the Florida Keys
National Marine Sanctuary (FKNMS) and the Flower Garden Banks National Marine Sanctuary
(FGBNMS), the latter of which is located in the northwestern GOM (Figure 4.7-1 of this
Programmatic EIS). They are administered by NOAA’s Office of National Marine Sanctuaries.
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7.1.1 Florida Keys National Marine Sanctuary

The FKNMS protects 9,947 km? (2,900 nmi?) of waters surrounding the Florida Keys, from
south of Miami west to encompass the Dry Tortugas, excluding Dry Tortugas National Park. This
FKNMS is administered by NOAA and jointly managed with the State of Florida. It spans a shallow-
water interface between the GOM and the Atlantic Ocean and is adjacent to most of the relatively
shallow estuarine waters of South Florida, including Florida Bay and Biscayne Bay. The sanctuary
surrounds >1,700 islands, which constitute most of the limestone island archipelago of the Florida
Keys. This archipelago extends from the Florida peninsula south and westward more than 354 km
(220 mi), terminating at the islands of Dry Tortugas National Park. The sanctuary contains
components of five distinct physiographic regions: (1) the Florida Bay, (2) the Southwest
Continental Shelf, (3) the Florida Reef Tract, (4) the Florida Keys, and (5) the Straits of Florida. The
regions are environmentally and lithologically unique, and together they form the framework for the
FKNMS’ diverse terrestrial and aquatic habitats. The oceanic boundary of the FKNMS is the 300-ft
(91-m) depth contour, beyond which the Florida Straits separate the Florida Keys from Cuba and the
Bahamas. The waters northwest of the Florida Keys are within the eastern GOM. The FKNMS’
GOM region is important as a fisheries resource as the area serves as the nursery grounds for many
recreationally and commercially important species of fishes and invertebrates, including groupers,
shappers, pink shrimp, spiny lobster, and stone crab.

The sanctuary supports approximately 6,000 marine species and contains the world’s third
largest barrier reef, extensive seagrass meadows, and mangrove-fringed islands. A variety of
plants, invertebrates, fishes, reptiles, birds, and mammals that use or contribute to sanctuary
resources in the Florida Keys are protected at the Federal or State level. Each species is a valuable
natural resource that contributes to the ecological balance of the FKNMS. Animal species at risk
depend on the FKNMS’ diverse habitats, including mangroves, beaches (below high water mark),
seagrass beds, and coral reefs. State and federally listed threatened and endangered marine and
aquatic fauna include elkhorn coral, staghorn coral, pillar coral, all five species of sea turtles found in
the western Atlantic (i.e., loggerhead, green, hawksbill, Kemp’s ridley, and leatherback), American
alligator (Alligator mississippiensis), American crocodile (Crocodylus acutus), smalltooth sawfish,
Roseate Tern, Least Tern (Sterna antillarum), and the West Indian manatee. The FKNMS is also in
the migratory range of three species of whales: humpback whale, fin whale, and North American
right whale. The FKNMS also protects elements of history such as shipwrecks and other
archeological treasures, including 669 historic artificial reefs that have been documented to date. As
of January 2016, 14 shipwrecks and 2 lighthouses within the FKNMS are listed in the National
Register of Historic Places.

The AOI includes most of the FKNMS (approximately 58% of the total area), from the area
just south of Long Key to beyond the Dry Tortugas to the southwest.

7.1.2 Flower Garden Banks National Marine Sanctuary

The FGBNMS is located in the northwestern GOM and consists of three distinct areas: the
East FGB, West FGB, and Stetson Bank. The East FGB covers 65.86 km? (19.20 nmi?; 25.43 mi?)
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and is located approximately 222 km (120 nmi) south southwest of Cameron, Louisiana. The West
FGB covers 77.54 km? (22.61 nmi% 29.94 mi?) and is located approximately 200 km (108 nmi;
124 mi) southeast of Galveston, Texas. Stetson Bank covers 2.18 km? (0.64 nmi% 0.84 mi?) and is
located approximately 110 km (61 nmi; 68 mi) southeast of Galveston, Texas.

Structurally, the FGB coral reefs are composed of large, closely spaced heads 3 m (10 ft) or
more in diameter and height. The FGB reefs are the northernmost living coral reefs on the U.S.
continental shelf. Isolated from other coral reef systems by more than 556 km (300 nmi; 345 mi), the
East and West FGBs favor hard corals and support at least 21 species. Eight species of coral are
found on Stetson Bank, where the cooler water temperatures favor non-reef-building corals and
sponges. The East FGB is also home to the only known oceanic brine seep in GOM continental
shelf waters. The super-saline water flowing from under the seafloor has created a concentrated
brine lake and channel in which only salt-tolerant bacteria are able to live. This “lake” and “river” are
only approximately 25.4 cm (10 in) deep.

The East FGB is a pear-shaped dome capped by 1 km? (0.4 mi?) of coral reef, termed “coral
cap,” that rises to within 17 m (56 ft) of the surface. The West FGB is an oblong-shaped dome that
includes 0.4 km? (0.15 mi®) of coral reef area starting 18 m (59 ft) below the water surface. Brain
and star corals dominate the coral caps of the East and West FGBs, with a few coral heads
exceeding 6 m (20 ft) in diameter. On average, 45 to 52 percent of the bottom surfaces of the East
and West FGBs coral caps are covered by coral species to depths of 30 m (98 ft), and exceeding
70 percent coral cover in depths of at least 43 m (141 ft) (Hickerson and Schmal, 2005). The coral
caps do not contain some species commonly found in the Caribbean, such as many of the branching
corals, sea whips, or sea fans. The deepwater habitat of the FGBs that makes up more than
98 percent of the area within the FGBNMS boundaries is not as well known. Habitats below
recreational SCUBA limits (approximately 40 m [131 ft]) include algal-sponge zones, “honeycomb”
reefs (highly eroded outcroppings), mud flats, mounds, mud volcanoes, and at least one brine seep
system. Different assemblages of sea life reside in these deeper habitats, including extensive beds
of coralline algae, pavements and algal nodules, colorful sea fans, sea whips, black corals, deep
reef fish, batfish, searobins, basket sea stars, and feather stars (USDOI, BOEM, 2012a).

Depths at Stetson Bank range from approximately 17 to 52 m (55 to 170 ft). Environmental
conditions at Stetson Bank include more extreme fluctuations in temperature and turbidity than at the
East and West FGBs and do not support the growth of reef-building corals like those found at the
FGBs. Stetson Bank contains a low-diversity coral community in addition to prominent sponge
(Phylum porifera) fauna. The outcrops of Stetson Bank are dominated by the branching fire coral
(Millepora alcicornis) and sponges, with cover exceeding 30 percent (Bernhardt, 2000). There are at
least nine coral species at Stetson Bank, but most colonies are small and sparsely distributed, with
the exception of a large area of ten-ray star coral (Hickerson et al., 2008).

Located in the general region of the East and West FGBs are other reefs and banks
designated through NMFS’ essential fish habitat legislation as HAPCs, including Sonnier Bank,
McGrail Bank, Bright Bank, Geyer Bank, and Alderdice Bank. These designated deepwater habitats
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contain outcroppings populated with benthic invertebrates, coralline algae, deep coral biota, and a
variety of fish species. All HAPCs have protective measures from certain fishing operations and
vessel anchoring and are identified as areas for special consideration during individual species
assessments.

More than 300 different fish species and 3 species of sea turtles (i.e., hawksbill, leatherback,
and loggerhead) inhabit FGBNMS waters. Macroalgae, crustaceans, sharks, skates, rays, many
different types of benthic invertebrates, and a variety of seabirds thrive in the protected waters
around the FGBs (Showalter and Schiavinato, 2003).

The entirety of the FGBNMS falls within the AOI. Expansion of the FGBNMS is proposed
following several years of scientific assessment and public input. The proposed expansion was
determined as one of the top priority issues that emerged during the management plan review
process completed in 2012. The FGBNMS’ advisory council recommended expanding from
145.6 km? (56.2 mi®) to 725.9 km? (280.3 mi?) to include up to nine additional reefs and banks, which
support essential habitat for commercial and recreational fish species (USDOC, NOAA, 2015b).

7.2 OTHER FEDERAL FISHERY MANAGEMENT AREAS

The Pulley Ridge HAPC, the deepest hermatypic (or reef-building) coral reef in the
continental U.S., is located off the southwest coast of Florida. Pulley Ridge is a drowned barrier
island approximately 100 km (62 mi) long by 5 km (3.1 mi) wide running parallel to the Florida
peninsula northwest of the Dry Tortugas. The entirety of the Pulley Ridge HAPC (344 km?
[132.8 mi?]) is located within the AOI. Live corals dominated by Agaricia sp. have been located
between the 60- and 70-m (197- and 230-ft) isobaths on the reef along with a diverse assemblage of
fish species consisting of shallow-water and deepwater species.

Some fishing activities have been restricted in the Pulley Ridge HAPC, but growing concern
for hermatypic corals in the area may lead to future management options. The GMFMC deepwater
coral working group has expressed concern over ongoing damage to Pulley Ridge habitat by fishing
operations and is considering additional protective measures. In May 2015, the Joint Coral Scientific
and Statistical Committee and Coral Advisory Panel (Coral SSC/AP) recommended extended
boundaries for the Pulley Ridge HAPC, stating specific concerns over the golden crab fishery (Coral
SSC/AP, 2015).

While there are substantial areas of cold-water coral habitat in the GOM, it appears to be
more scattered and less extensive than such habitats in the Atlantic Ocean off the southeastern U.S.
Much of the research into the cold-water coral communities of the GOM has taken place along the
northern continental slope. There, several studies have found coral habitat consisting of hermatypic
coral species such as Lophelia pertusa and zigzag coral (Madrepora oculata). The most extensive
cold-water coral communities found to date in the GOM occur at the Viosca Knoll, located on the
upper De Soto Slope, approximately 120 km (65 nmi) south of Mobile Bay, Alabama. The main
Viosca Knoll site (named the VK 826 Coral Habitat) is an isolated feature that rises 90 m (295 ft)
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from the seafloor, providing high relief for an array of suspension feeders, including scleractinian,
gorgonian, and anthipatharian corals. The VK 862 Lophelia and Black Coral Habitat is located
approximately 40 km (25 mi) west of the VK 826 Coral Habitat.

Numerous Federal fishery management areas have been designated by the NMFS and
GMFMC. Other federally protected areas, with different degrees of management and protection,
include reserves such as the Tortugas Ecological Reserve and the Reef Fish Stressed Area. The
following MPAs listed in this section are not members of the national system of MPAs but are eligible
to become members. These areas have restrictions on certain types of fishing activities and are
briefly discussed here.

The De Soto Canyon Closed Area, located off the east coast of Florida, is a Federal Fishery
Management Zone and has been managed by the NMFS since its designation in 2000. The MPA is
closed year-round to all pelagic longline gear in order to protect tunas, swordfish, and other billfish
and sharks (USDOC, NOAA, n.d.-a). The entire close area (86,854 km? [33,534.5 mi?]) falls within
the AOI.

The East Florida Coast Closed Area, as the name implies, is located primarily along Florida’s
east coast, but a small portion of it wraps under the southern end of the Florida peninsula. The area
is closed to fishing gear, such as longline gear, that could indiscriminately catch non-target species.
This MPA is closed year-round and is primarily focused on alleviating impacts to select species of
fish and all sea turtles (USDOC, NOAA, n.d.-a). Only a small fraction (0.01%; 12.3 km? [4.7 mi?]) of
the MPA falls within the AOI.

The Florida Middle Grounds are a complex series of carbonate hard bottom outcropping
located approximately 138 km (86 mi) south of Apalachee Bay, Florida. The outcroppings are
spread over an area of approximately 1,193 km? (461 mi?), with relief of up to 17 m (56 ft). The
Florida Middle Grounds are the northernmost extent of hermatypic coral growth in the U.S. (Puglise
and Kelty, 2007), and the fauna most closely resemble a tropical reef. Branching fire coral, elliptical
star coral, and ten-ray star coral are common, as are octocorals, sea fans of the genus Muricea, and
the giant barrel sponge (Naar et al., 2007). Other fauna include hydroids, anemones, mollusks,
crustaceans, echinoderms, polychaetes, and fishes (Hopkins et al., 1977; Coleman et al., 2004a).
The Florida Middle Grounds are not considered a true coral reef because the lack of abundance of
hermatypic corals does not allow for the successful accretion of a carbonate reef (USDOI, BOEM,
2013a). All of the Florida Middle Grounds HAPC (1,159.6 km? [447.7 mi?]) falls within the AOI.

Two marine reserves have been established to help manage gag grouper populations in the
GOM: Madison-Swanson Marine Reserve and Steamboat Lumps Marine Reserve.

Madison-Swanson Marine Reserve is 400 km? (155 mi?) of small outcrops and a few higher
relief pinnacles (up to 9 m [30 ft]) roughly 80 km (50 mi) south of Apalachicola, Florida in water
depths between 60 and 140 m (197 and 459 ft) (USDOI, BOEM, 2013a). The site is home to
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sponges, sea fans, corals (including bush/tree corals), echinoderms, and crabs (USDOI, BOEM,
2013a). The entire reserve falls within the AOI.

Steamboat Lumps Marine Reserve is located 161 km (100 mi) south-southwest of Cape San
Blas, Florida, and approximately 32 km (20 mi) southwest of the Florida Middle Grounds. The
reserve encompasses approximately 365 km? (138 mi?) and comprises a relic reef in 60 to 140 m
(197 to 459 ft) of water (Hine and Locker, 2008). Fauna in Steamboat Lumps Marine Reserve is
typical of a deepwater reef, with sponges, sea fans, black corals, bush/tree corals, echinoderms, and
crustaceans (USDOI, BOEM, 2013a). The entirety of Steamboat Lumps Marine Reserve falls within
the AOI.

McGrail Bank (formerly known as 18 Fathom Bank) was mentioned but not described in the
discussion of the FGBNMS. It is one of several named banks found across the continental shelf of
the northwestern GOM and appears to be biologically and geologically connected to the FGBNMS.
The top of McGrail Bank lies 46 m (151 ft) beneath the sea surface. Deeper reef habitat includes
extensive coralline algae and deep coral assemblages at McGrail Bank, which is designated as a
Coral HAPC. This designation protects the bottom habitat from fish traps and anchoring (USDOC,
NOAA, National Ocean Service, 2014). McGrail Bank is located approximately 46 km (30 mi) east-
northeast of Geyer Bank and 97 km (60 mi) east-northeast of the East FGB. It consists of a pair of
ridges separated by a valley. McGrail Bank has the shallowest crest of any of the shelf-edge GOM
banks west of the Mississippi River Delta, excluding the FGBs. There has been discussion about
expanding the boundaries of the FGBNMS to include areas such as McGrail Bank (USDOC, NOAA,
2015b). The entirety of McGrail Bank (48 km? [18.5 mi?) falls within the AOI. Stetson Bank is
described in Section 7.1, as it is part of the FGBNMS; however, it is also a designated HAPC.

The Pelagic Sargassum Habitat Restricted Area, which extends along the southeast coast of
the U.S. from Virginia to a narrow region along the Florida Keys. A small portion of this restricted
area extends into the AOI. This area has seasonal restrictions on the harvest of pelagic Sargassum
(68 FR 18942). Only a fraction of the total restricted area (0.01%; 63 km? [24 mi?]) falls within the
AOIL.

The Reef Fish Longline and Buoy Gear Restricted Area extends along all of the Gulf Coast
States and restricts commercial fishing using longline gear within its boundaries (USDOC, NOAA,
n.d.-b). The entirety of this restricted area (177, 935 km? [68,701 mi?]) falls within the AOI.

The Reef Fish Stressed Area extends along all of the Gulf Coast States and contains
commercial fishing restrictions within its boundaries (U.S. Government Publishing Office, 2002). The
entirety of this restricted area (98,557 km? [38,053 mi?]) falls within the AOI.

The Tortugas Marine Ecological Reserve, created in 2001, consists of two regions covering a
total of 151 nmi? (200 mi% 518 km?) at the western extent of the FKNMS. The reserve is closed to
all consumptive use, including fishing and anchoring, and a portion of it is only open to permitted
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marine research (Jeffrey et al., 2012). The entirety of the reserve (229.4 km? [88.6 mi?]) falls within
the AOIL.

The West and East FGBs HAPC is described in Section 7.1.2. The entirety of the HAPC
(220.5 km? [85.1 mi?]) falls within the AOI.

7.3 COASTAL MARINE PROTECTED AREAS

Coastal MPAs within the AOI include national seashores, NWRs, National Estuarine
Research Reserves (NERRs), and State-designated MPAs (Figure 4.7-2 and Table 4.7-1 of this
Programmatic EIS).

7.3.1 National Park System (National Seashores)

There are four coastal national parks within the boundary of the AOI that are administered by
the National Park Service (NPS). The NPS lands along the coast or in coastal areas of the AOI
include the Dry Tortugas National Park, Everglades National Park, Gulf Islands National Seashore,
and Padre Island National Seashore (Figure 4.7 2 of this Programmatic EIS).

The Dry Tortugas National Park is located approximately 113 km (70 mi) west of Key West.
The 261.4-km? (101-mi?) park is mostly open water with seven small islands and is accessible only
by boat or seaplane. The park’s Fort Jefferson is a National Monument, and the designation as a
National Park protects this monument. Almost 99 percent (258 km? [99.6 mi?]) of the park falls within
the AOIL.

The Everglades National Park encompasses nearly 6,216 km? (2,400 mi?) and includes the
southern portion of mainland Florida, Florida Bay, and portions of the upper Florida Keys. The park
contains approximately 2,280 km? (880 mi?) of marine habitat, including open water, shallow waters,
and mangrove-fringed shorelines and islands. Approximately 12.5 percent (775.3 km? [299 mi?]) of
the park falls within the AOI.

The Gulf Islands National Seashore spans two island chains off the coast of Mississippi and
the Florida Panhandle. The Gulf Islands consist of seven barrier islands, five in Mississippi and two
in Florida, making it the Nation’s largest national seashore, covering more than 240 km (150 mi) of
the Gulf Coast. Two of these islands (Horn and Petit Bois) are designated as Wilderness Areas
under the Wilderness Act. The park encompasses 526 km? (203 mi?) of barrier island and coastal
waters. Approximately 42.2 percent (775 km? [299 mi?]) of the park falls within the AOI.

Padre Island National Seashore lies along the Gulf Coast of Texas and stretches 180 km
(112 mi), making it the longest barrier island in the U.S. Padre Island separates the GOM from the
Laguna Madre, one of only a few hypersaline lagoons in the world. The park encompasses
approximately 529 km? (204 mi?). Approximately 12.1 percent (64 km? [24.7 mi?]) of the park falls
within the AOIL.
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7.3.2 National Wildlife Refuges

The National Wildlife Refuge system of U.S. lands and waters is managed by the FWS
specifically for the enhancement of wildlife. There are 19 NWRs located within the AOI (Table 4.7 1
and Figure 4.7 2 of this Programmatic EIS).

All terrestrial and aquatic resources within the NWR system are managed with the goals of
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the U.S. for the benefit of present and future generations.
Management approaches and conservation methods differ among NWRs but typically include
managing and rehabilitating wildlife habitat, controlling invasive species, and assisting in the
recovery of rare wildlife species (USDOI, FWS, 2002).

The Anahuac National Wildlife Refuge, established in 1963, borders Galveston Bay in
southeast Texas and is a region of coastal marsh and prairie. The management focus of the NWR
is to protect and manage the coastal marsh for migrating, wintering, and breeding waterfowl,
shorebirds, and waterbirds as well as provide crucial nesting areas for neotropical migratory
songbirds migrating across the GOM (USDOI, FWS, 2012). Less than 1 km? (0.4 mi?) of the
137 km? (53 mi?) of this NWR falls within the AOI.

The Aransas National Wildlife Refuge, established in 1937, includes two upland components
and the shoreline of Matagorda Island along the Texas coast. Matagorda Island is a significant
natural area that stretches 61 km (37.9 mi) long and 1.2 to 7.2 km (0.7 to 4.5 mi) wide, covering
229 km? (88 mi?). Approximately 121 km? (47 mi?) are uplands and the remaining 105 km? (41 mi?)
are salt marsh, tidal flats, and beaches. Matagorda Island’s orientation is northeast-southwest with
the GOM on one side and Espiritu Santo Bay on the other (USDOI, FWS, 2013c). Approximately
4.6 percent (21.8 km? [8.4 mi?]) of this NWR falls within the AOI.

The Breton National Wildlife Refuge, established in 1904, is the second oldest wildlife refuge
in existence. The NWR consists of barrier islands, including the Chandeleurs, located in the GOM
off the southeast coast of Louisiana. According to the FWS, this NWR has one of the larger known
nesting colonies of Royal and Sandwich Terns. This NWR also serves as an important area for
Reddish Egrets (Egretta rufescens) and provides nesting habitat for various other colonial seabirds.
This NWR has a large non-breeding concentration of Magnificent Frigatebirds as well as a large
winter concentration of Redhead Ducks (Aythya americana) with a smaller number of Canvasbacks
and Lesser Scaups (Aythya affinis). It also serves a large nesting colonies of several thousand
Eastern Brown Pelicans (Pelecanus occidentalis) and provides wintering migration habitat for Piping
Plover and other shorebirds (USDOI, FWS, n.d.-a). The entirety of this NWR (30.5 km? [11.8 mi?))
falls within the AOI.

The Cedar Keys National Wildlife Refuge, established in 1929, is located in coastal Levy
County, Florida. This NWR is composed of 12 offshore islands around the town of Cedar Key,
ranging in size from a few acres to 120 ac. This NWR contains one of the largest colonial bird



E-120 Expanded Affected Environment Information

nesting sites in northern Florida. A wide variety of birds nest on Cedar Key (USDOI, FWS, n.d.-b).
The entirety of this NWR (3.3 km? [1.3 mi?]) falls within the AOI.

The Chassahowitzka National Wildlife Refuge, established in 1941, consists of more than
125 km? (48 mi®) of saltwater bays, estuaries, and brackish marshes at the mouth of the
Chassahowitzka River, Florida. According to the FWS, this NWR was established primarily to
protect waterfowl habitat and is home to >250 species of birds, >50 species of reptiles and
amphibians, and at least 25 different species of mammals, including the endangered West Indian
Manatee (USDOI, FWS, 2013d). Approximately 48 percent (71.5 km? [27.6 mi?]) of this NWR falls
within the AOI.

The Crystal River National Wildlife Refuge, established in 1983, was specifically created for
the protection of the endangered Florida manatee (a subspecies of the West Indian Manatee). This
NWR protects important wintering habitat for manatees located in Kings Bay, Florida, which includes
King Spring and Three Sisters Spring (USDOI, FWS, 2014). Approximately 11.5 percent (3.9 km?
[1.5 mi?]) of this NWR falls within the AOI.

The Delta National Wildlife Refuge, established in 1935, is composed of marsh habitat
located just south of Venice, Louisiana, and is part of the Mississippi River Delta. This NWR was
established as a bird sanctuary and provides wintering habitat and sanctuary for waterfowl and other
migratory birds (USDOI, FWS, n.d.-c). Approximately 5.2 percent (10.7 km? [4.1 mi?]) of this NWR
falls within the AOI.

The Great White Heron National Wildlife Refuge, established in 1938, is located in the lower
Florida Keys and consists of approximately 809 km? (312 mi?) of open water and islands that are
north of Marathon Key, and it is part of the Florida Keys National Wildlife Refuges Complex. The
islands account for approximately 31 km? (12 mi®) and consist primarily of mangroves, with some
larger islands containing pine rockland and tropical hardwood hammock habitats. This NWR
provides important habitat for migratory birds, sea turtles, and other wildlife (USDOI, FWS, n.d.-d).
The entirety of this NWR (837.8 km? [323.5 mi?]) falls within the AOI.

The J.N. Ding Darling National Wildlife Refuge, established in 1945, is located on Sanibel
Island, in Lee County, Florida. Approximately 2,800 acres (ac) (1,133 hectares [ha]) of the refuge
are designated as a Federal Wilderness Area. This NWR is composed of several habitat types:
estuarine habitat consisting of open water, seagrass beds, mud flats and mangrove islands; and
interior freshwater habitats consisting of open water ponds, Spartina swales, and West Indian
hardwood hammocks/ridges. Two brackish water impoundments totaling 800 ac (324 ha) are used
extensively by wading birds and other water birds (USDOI, FWS, n.d.-e). Approximately 3.4 percent
(1 km? [0.4 mi?]) of this NWR falls within the AOI.

The Key West National Wildlife Refuge, established in 1908, is almost entirely within the
marine environment and is part of the Florida Keys National Wildlife Refuges Complex. This NWR
consists of coral reef and seagrass communities as well as mangrove islands with limited sandy
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beach and dune habitat and regions of large sand flats. There are some areas of saltmarsh and
coastal berm hammocks. This NWR supports critical nesting, roosting, wading, and loafing habitat
to more than 250 bird species, particularly wading birds (USDOI, FWS, n.d.-f). The entirety of this
NWR, approximately 760 km? (293.4 mi?), falls within the AOI.

The Laguna Atascosa National Wildlife Refuge, established in 1946 in southeast Texas,
includes South Padre Island and the waters of the Bahia Grande. It provides habitat for wintering
waterfowl and other migratory birds, principally Redhead Ducks as well as endangered species
conservation and management for shorebirds. This NWR also has the largest population of the
endangered ocelot (Leopardus pardalis) in the U.S. (USDOI, FWS, 2013e). Less than 1 percent
(7.5 km? [2.9 mi?]) of this NWR falls within the AOI.

The Lower Rio Grande Valley National Wildlife Refuge, established in 1979 in southeastern
Texas, is a fairly unusual region where four climates (temperate, desert, coastal, and subtropical)
converge, resulting in a great diversity of plants and wildlife. This NWR was established to protect
the biodiversity from over development from agriculture (USDOI, FWS, 2013f). This NWR provides
habitat to 18 federally listed threatened and endangered species. Less than 1 percent (17 km?
[6.5 mi?]) of this NWR falls within the AOI.

The Lower Suwannee National Wildlife Refuge, established in 1979 in Dixie and Levy
Counties, Florida, consists of lands located along the lower reaches of the of the Suwanee River,
beginning at Yellow Jacket and continuing for 20 mi (32 km) until the river flows in the GOM. From
the mouth of the river, this NWR extends northward along the GOM for 10 mi (16 km). This NWR
consists of 146 km? (56 mi2) of wetlands and 65 km? (25 mi2) of uplands, providing important habitat
for wading and shore birds, migratory songbirds, and raptors (USDOI, FWS, n.d.-g). Approximately
16.3 percent (55.3 km? [21.4 mi?]) of this NWR falls within the AOI.

The National Key Deer Refuge, established in 1957 in Monroe County, Florida, consists of
upland forest, shrub wetland, and wetland marsh habitat, and is part of the Florida Keys National
Wildlife Refuges Complex. This NWR encompasses the truncated historical range of the
endangered Key deer (Odocoileus virginianus clavium), including critical habitat. This NWR also
serves as home to tropical hardwood hammock habitat and 22 federally listed endangered and
threatened species of plants and animals, 5 of which are unique to the NWR (USDOI, FWS, n.d.-h).
The entirety of this NWR (557.1 km? [215.1 mi?]) falls within the AOI.

The San Bernard National Wildlife Refuge, established in 1969 near Freeport, Texas,
consists of beaches, dunes, bay estuaries, and salt marsh habitat. Freshwater marsh and
bottomland hardwood forest habitats of the Brazos and San Bernard River basins are found farther
inland. This NWR supports a large diversity of coastal wildlife, including 320 species of birds,
95 species of reptiles and amphibians, and 130 species of butterflies and dragonflies (USDOI, FWS,
2013g). Less than 1 percent (0.02 km? [0.007 mi?]) of this NWR falls within the AOL.
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The Shell Keys National Wildlife Refuge, established in 1907, consists of a small group of
dynamic shell fragment islets located south of Marsh Island and west of Greenwich, Louisiana. The
boundary of the NWR has been interpreted to be the areas in this vicinity that are above mean high
tide. This NWR is an important area for wading and shore birds. Recent hurricanes and storms
have eroded the islets to such an extent that no nesting has occurred since 1992 (USDOI, FWS,
2008c). The entirety of this small NWR (0.02 km? [0.007 mi?]) falls within the AOI.

The St. Marks National Wildlife Refuge was established in 1931 along the Florida
Panhandle. The NWR includes coastal marshes, islands, tidal creeks, and estuaries of seven north
Florida rivers and is home to a diverse community of plant and animal life. This NWR has more than
69 km? (27 mi?) protected under the Federal Wilderness Act (USDOI, FWS, 2015). Approximately
24.1 percent (107.6 km? [41.5 mi®]) of this NWR falls within the AOI.

The St. Vincent National Wildlife Refuge was established in 1968 in Franklin and Gulf
Counties, Florida. The NWR is a coastal barrier island consisting of open water, wetlands, forest,
shrub, and sand dune habitat. This NWR serves as a stop-over for migratory birds, red wolf (Canis
rufus) propagation, nesting raptors, and nesting loggerhead sea turtles (USDOI, FWS, n.d.-i). Less
than 1 percent (0.08 km? [0.03 mi?]) of this NWR falls within the AOI.

The Ten Thousand Islands National Wildlife Refuge was established in 1996 in Collier
County, Florida. The NWR consists of a diverse wetland habitat supported by freshwater flow from
the Fakahatchee Strand and Picayune Strand watersheds. This NWR provides habitat for large
concentrations of wading birds, shorebirds, waterfowl, and other water birds. Ten percent of
Florida’s manatee population utilizes the NWR and adjacent waters (USDOI, FWS, n.d.-j).
Approximately 12.8 percent (18 km? [6.9 mi?]) of this NWR falls within the AOI.

7.3.3 National Estuarine Research Reserves

The National Estuarine Research Reserve System (NERRS) is a partnership between NOAA
and the coastal states that protects more than 1.3 million ac (526,091 ha) of coastal and estuarine
habitat in a network of 28 reserves located in 22 states and Puerto Rico. The reserves consist of
relatively pristine estuarine areas that contain key habitat for purposes of long-term research,
environmental monitoring, education, and stewardship and are protected from significant ecological
change or developmental impacts (USDOC, NOAA, NERRS, 2011). The NERRs containing
portions within the AOI are the Apalachicola Bay, the Rookery Bay, and the Mission-Aransas
Reserves (Table 4.7-1 and Figure 4.7-2 of this Programmatic EIS).

The Apalachicola Bay Reserve is a lagoon and barrier complex consisting of a 99,553-ha
(246,000-ac) reserve located on the Florida Panhandle. The reserve’s management area includes
two barrier islands and a portion of a third, the lower 52 mi (84 km) of the Apalachicola River and its
floodplain, portions of adjoining uplands, and the Apalachicola Bay estuarine, riverine, and floodplain
systems. Major estuarine habitats found within the reserve include oyster bars, submerged
vegetation, tidal flats, soft sediment, marshes, and open water (USDOC, NOAA, NERRS, 2009a).
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The reserve supports forage habitat for migratory bird species and for economically important fish
species.

The Mission-Aransas Reserve, located along western Gulf Coast, consists of a 75,154-ha
(185,708-ac) contiguous complex of wetland, terrestrial, and marine environments. The wetland
component consists of riparian habitat and freshwater and salt water marshes. The open water
component consists of bays with tidal flats, seagrass meadows, mangroves, and oyster reefs
(USDOC, NOAA, NERRS, 2009b). The reserve supports forage habitat for migratory bird species
and for economically import fish species.

The Rookery Bay Reserve is located south of Naples along Florida’s Gulf Coast. The
reserve is a coastal subtropical mangrove forested estuary consisting of approximately 44,516 ha
(110,000 ac), 28,328 ha (70,000 ac) of which is open water. The remaining 16,188 ha (40,000 ac)
are primarily composed of mangroves, fresh to brackish water marshes, and upland habitats,
including upland hammocks and scrub. The reserve provides important habitat to more than
150 species of birds, economically important fish species, and threatened and endangered species,
including the Florida panther (USDOC, NOAA, NERRS, 2009c).

7.3.4 State-Designated Marine Protected Areas

There are numerous State-designated coastal MPAs along the coastal boundary of the AQOI
that include State parks, resource conservation areas (e.g., nature preserves, aquatic preserves,
natural areas, and wildlife management areas), sanctuaries, water quality protection areas, and
historical areas (Figure 4.7-2 of this Programmatic EIS). In addition, there are areas in State-
designated MPAs where fishery activities are prohibited or controlled (Table 4.7 1 of this
Programmatic EIS). In total, there are 53 State-designated MPAs within the AOI. The portion of the
MPA that falls within the AOIl is provided in Table 4.7-1 of this Programmatic EIS.

Florida has 48 State-designated eligible MPAs, grouped by managing agency. The Florida
Department of Environmental Protection (FDEP) manages 36 of these MPAs; the majority were
designated for protection of natural heritage areas and one was designated for sustainable
production. The vast majority of these MPAs are Outstanding Florida Waters, although many are
also State parks and aquatic preserves. Outstanding Florida Waters are water features designated
by FDEP as worthy of special protection because of their natural attributes and have special
restrictions on any new activity that would lower water quality or otherwise degrade the body of
water. Table 4.7-1 of this Programmatic EIS lists the FDEP-managed eligible MPAs, the total area
that falls within the AOI, and the portion of the MPA that falls within the AOI.

The FWC manages eight MPAs; four are wildlife management areas and the other four are
designated protection zones for the Florida manatee (Table 4.7-1 of this Programmatic EIS).
Collectively, the manatee protection areas located within the AOI cover approximately 20.6 km?
(8.0 mi?), which makes 3.2 percent of the total collective region designated with some form of



E-124 Expanded Affected Environment Information

manatee protection. The remaining four FWC-managed MPAs have coastal portions of their total
area that fall within the AOI.

The Florida Division of Historical Resources (FDHR) manage four MPAs that were
designated to preserve underwater archaeological regions of cultural significance, primarily
shipwrecks. Table 4.7-1 of this Programmatic EIS lists the FDHR-managed eligible MPAs, the total
area that falls within the AOI, and the portion of the MPA that falls within the AOI.

Louisiana has five State-designated eligible MPAs, including a refuge and four wildlife
management areas, three of which are also game preserves. All of these MPAs are managed by
the Louisiana Department of Wildlife and Fisheries and are listed in Table 4.7-1 of this
Programmatic EIS.

Texas, Alabama, and Mississippi currently do not have any MPAs within the AOI.

8 SARGASSUM AND ASSOCIATED COMMUNITIES

Chapter 4.8.1 of this Programmatic EIS provides the succinct description of the affected
environment for Sargassum and associated communities in sufficient detail to support the impact
analyses. The following descriptions provide additional, expanded information.

Sargassum mats comprise two species of brown algae: Sargassum natans and S. fluitans.
Each species is entirely pelagic, spending its entire life cycle on the ocean surface. Sargassum
reproduces by vegetative fragmentation (LaPoint, 1995), and its movement is controlled by surface
winds and currents. Sargassum can be found alone or aggregated into large mats or long windrows,
and it can be randomly spread across the ocean surface or found along current or wind-driven
boundaries. Sargassum mats also merge with natural and anthropogenic flotsam like terrestrial
vegetation, seagrass, and trash (Witherington et al., 2012). Sargassum mats can grow to a few
acres in extent and 1 to 1.5 m (3 to 5 ft) thick. The size of the mats is variable, depending on local
physical (e.g., currents and winds) and physicochemical (e.g., dissolved oxygen, salinity, and
temperature) oceanographic conditions (USDOI, BOEM, 2012a). Individual plants can grow up to
50 cm (20 in) in length and are characterized by a bushy, highly branched thallus (stem) with
elongated toothed blades containing numerous spherical pneumatocysts (air bladders) (Littler et al.,
1989; Coston-Clements et al., 1991). Pelagic Sargassum mats provide habitat for fauna, including
more than 100 species of fish; more than 100 species of invertebrates, including crabs, shrimp, and
mollusks; 4 species of sea turtles; and many species of marine birds (Coston Clements et al., 1991).
Epiphytic algae (a group of microscopic algae that grow on the surface of marine plants), encrusting
hydroids, bryozoans, and tube worms are also associated with these communities. Sargassum
provides areas of high biological productivity in otherwise featureless waterbodies, supporting a
diverse community during all life stages for foraging, protection from predators, and as nursery
habitat.
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8.1 SARGASSUM DISTRIBUTION

Analysis of satellite imagery from 2003 to 2007 suggests that Sargassum grows in the
northwest GOM during the spring of each year and is then adverted into the Atlantic Ocean during
fall and winter by the Loop Current and Gulf Stream (Gower and King, 2011). As the Loop Current
penetrates northward into the GOM, large anticyclonic (clockwise-rotating) eddies (rings) are shed
(Section 18); these eddies provide the surface energy needed to move the Sargassum to the near
coastal waters of the Mexico and Texas Gulf Coasts (Webster and Linton, 2013). Models are being
developed for coastal managers to predict Sargassum mat movement, especially prediction of when
and where large amounts will come ashore (Webster and Linton, 2013). Estimates suggest that
0.6 to 6 million tons of Sargassum are present annually in the GOM, with an additional 100 million
tons or more exported to the Atlantic (Gower and King, 2008 and 2011; Gower et al., 2013). Rapid
growth of Sargassum ensures that the species are resilient and able to recover rapidly. Frazier et al.
(2015) uses NASA’s Landsat satellite imagery and data from ocean monitoring devices for use in the
Sargassum Early Advisory predictive model. Frazier et al. (2015) observed the presence and
abundance of Sargassum through the satellite imagery stating that it can take 2 to 5 months to reach
the Texas Coast from the Sargasso Sea.

8.2 FISH HABITAT

The habitat provided by Sargassum mats is important to the life histories of many species of
pelagic, littoral, and benthic fishes, as the mats provide substrate, protection from predation, and
access to food in the open sea (Dooley, 1972). Two fish species are endemic to Sargassum,
spending nearly their entire lives within Sargassum habitat: sargassumfish and Sargassum pipefish
(Chapter 4.3.2.1 of this Programmatic EIS). Other species, such as the Atlantic tripletail (Lobotes
surinamensis) and various species of filefish (especially Stephanolepis spp.), appear to completely
depend on drifting algae for refuge as juveniles (Hemphill, 2005). Some of the large pelagic,
economically important fish utilizing Sargassum habitats include all life stages of tuna (Thunnus
spp.), dolphinfish, wahoo, and several species of billfish that temporarily associate with Sargassum.
Wells and Rooker (2004b) documented the abundance of estuarine and pelagic fish species in
Sargassum mats, indicating that Sargassum may serve as an important means of transport of larval
and juvenile species between offshore and inshore waters. Larval and juvenile fish have been
documented within, adjacent to, and below Sargassum, with the highest abundance and greatest
diversity being documented in waters adjacent to Sargassum mats (Hoffmayer et al., 2005). Eggs
and larvae of species associated with Sargassum include gray triggerfish, lesser amberjack (Seriola
fasciata), almaco jack (Seriola rivoliana).

8.3 SEA TURTLE HABITAT

Four species of sea turtles (i.e., loggerhead, green, hawksbill, and Kemp’s ridley) have been
documented in association with Sargassum in the GOM, specifically post-hatchling and early
juvenile life stages. The four species of sea turtles have been observed actively foraging within the
mats, resting and drifting while concealed by the mats, and diving below the mats (Witherington
et al., 2012). Similar observations of hatchling and juvenile sea turtles’ utilization of Sargassum as
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transport via passive drifting and foraging is reported in Carr and Meylan (1980) for green sea turtles
and in Collard and Ogren (1990) for Kemp’s ridley sea turtles. These observations suggest that sea
turtles may complete their pelagic developmental life stage within Sargassum communities and then
transition to neritic zone habitats as subadults.

Sargassum habitat in the offshore waters of the EPA, as well as most of the CPA and WPA,
was designated as critical habitat in July 2014 (79 FR 39856) for hatchling loggerhead sea turtles
(Figure 4.3-3 of this Programmatic EIS). The designation was established because the survival of
loggerhead sea turtles, in particular the post-hatchling and small oceanic juvenile stages, depends
on suitable foraging and shelter habitat, which are provided by Sargassum in the Atlantic and GOM
(79 FR 39856).

8.4 INVERTEBRATE HABITAT

The invertebrate community that inhabits Sargassum includes motile and sessile species.
Common invertebrates include hydroids, anthozoans, flatworms, bryozoans, polychaetes,
gastropods, nudibranchs, bivalves, cephalopods, pycnogonids, isopods, amphipods, copepods,
decapod crustaceans, insects, and tunicates. Shrimps and crabs make up the bulk of invertebrates
and are a major food source for Sargassum-associated fishes (Dooley, 1972).

9 COMMERCIAL FISHERIES

Chapter 4.9.1 of this Programmatic EIS provides the succinct description of the affected
environment for commercial fisheries in sufficient detail to support the impact analyses. The
following descriptions provide additional, expanded information.

The AOI supports regionally and nationally important commercial fisheries. The NMFS’
Fisheries Statistics Division has automated data summary programs that can be used to rapidly and
easily summarize U.S. commercial fisheries landings (USDOC, NMFS, 2015c). For the purposes of
this Programmatic EIS, it is not practicable to report specific fisheries landings using the statistics
queries because data are updated weekly; therefore, this characterization of commercial fisheries is
primarily summarized from the most recently published Fisheries Economics Report (USDOC,
NMFS, 2014).

In 2012, the seafood industry in the five coastal states adjacent to the AOI supported nearly
160,000 jobs (Table 4.9-1 of this Programmatic EIS). Commercial fisheries support numerous
directly related jobs (fishing crews) as well as many indirectly related industries such as seafood
distributors, restaurants, and suppliers of commercial fishing gear. Commercial fishing ports often
support entire coastal fishing communities and local businesses; thus, the fishing industry is an
important component to the economy of the GOM. In 2012, the GOM region’s seafood industry
generated a total of approximately $22 billion in sales impacts, with Louisiana generating $1.9 billion
of that total. Florida generated the largest employment, income, and value added impacts,
generating 82,000 jobs, $3.1 billion, and $5.5 billion, respectively. Louisiana and Texas had the
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highest landings revenue in the region in 2012, $331 million and $194 million, respectively; the next
greatest landings revenue came from Florida with $142 million (USDOC, NMFS, 2014).

9.1 COMMERCIAL LANDINGS

Table 4.9-2 of this Programmatic EIS shows commercial landings in thousands of pounds of
key species or species groups within the GOM, including blue crab, crawfish, groupers, menhaden,
mullets, oysters, red snapper, shrimp, stone crab, and tunas (USDOC, NMFS, 2014). Fishers in the
GOM region landed 1.7 billion Ib of finfish and shellfish in 2012. Finfish landings contributed
82 percent of total landings in the GOM region (1.3 billion Ib) in 2012.

Commercial fisheries in the AOI target a variety of fish and invertebrate species in State and
Federal waters. Landings data do not indicate actual areas where particular species were caught; to
accurately interpret fishing activity within the AOI from landings data for the coastal states,
inferences must be made using knowledge of broad habitat use by species represented in the
dataset. For example, 2012 landings data (Table 4.9-2 of this Programmatic EIS) indicate that blue
crab is an important fishery species (54.5 million Ib in 2012), but blue crabs live primarily in inshore
waters and would not be part of the fisheries for the AOI. The eastern oyster is a similar example of
an inshore species making substantial contributions to landings data that should not be used to
characterize fisheries in the AOI.

9.2 COMMERCIAL FISHING GEARS

The main commercial fishing gears used within the AOI and along the Gulf Coast are bottom
trawls, purse seines, gill nets, pots/traps, and longlines (bottom and pelagic). Table 4.9-3 of this
Programmatic EIS provides the species sought, seasons, and general areas fished with each gear
type; a summary of the gear types is provided here.

Bottom trawls are large bag-shaped nets constructed with natural fibers or synthetic
materials that typically have rectangular mouth openings. Trawls are towed at specific water depths
(surface, mid water, or bottom), depending on the target species. Trawls are classified by their
function, bag construction, or method of maintaining the mouth opening (Stevenson et al., 2004).
Bottom trawls are designed to be towed along the seafloor to catch a variety of demersal fish and
invertebrate species (e.g., shrimps, Gulf flounder [Paralichthys albigutta], or Atlantic croaker).

Purse seines are a type of net constructed with natural fibers or synthetic materials that are
used to encircle a school of fish. Once the net has captured a school of fish, it is then cinched
closed. Purse seines are primarily used to target Gulf menhaden within the inner shelf of the AOI
during spring and summer months.

Gill nets are constructed of long panels of monofilament netting (mesh size approximately
3to 4 in [8 to 10 cm]) with lead line at the bottom and float line at the surface. Nets are set
perpendicular to shore or encircling a target school of fish. Gill nets are used to catch Spanish
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mackerel, mullet, black drum, and other coastal species by entanglement in coastal waters offshore
Alabama, Mississippi, and Louisiana; gill nets are prohibited in Florida and Texas.

Pots/traps are rectangular, square, or cylindrical-enclosed devices with one or more gates
set on the bottom to target benthic invertebrates (e.g., blue crab, stone crab, spiny lobster, and
deep-sea red crab). Pots/traps usually are marked at the surface with a buoy that is attached to the
pot or trap by a rope. This type of gear is usually set in strings near natural or artificial structure or
hard bottom. Pots are connected by “mainlines” that float or sink to the bottom (Stevenson et al.,
2004). This method is primarily used offshore Florida.

Longlines typically consist of 1.6 to 64.4 km (1 to 40 mi) of monofilament mainline with
leaders attached to baited hooks (gangions) clipped at regular intervals. The mainline is attached to
a series of floats equipped with radar reflectors and with radio beacons. Longlines are classified by
where the gear is set in the water column; longline gear is set at the surface in open waters of the
GOM or on the seafloor in OCS waters from Florida to Texas on suitable bottom type. Longlines
drift with the currents or are anchored to the bottom and are used to target benthic (e.g., tilefish and
large coastal sharks), coastal pelagic (e.g., dolphinfish and wahoo), and pelagic (e.g., tunas,
swordfish, or pelagic sharks) species (Stevenson et al., 2004).

9.3 TIME AND AREA CLOSURES AND GEAR RESTRICTIONS

One method that FMCs use to control commercial fishing effort or protect specific habitats is
to designate closed areas or to close fisheries (temporarily, seasonally, or permanently). To notify
the public of fishery or site closures, the NMFS publishes the regulations, which are usually
associated with an FMP amendment or management action, in the Federal Register. When a
closure has been approved, the FMCs, in cooperation with the NMFS, announce these closures by
posting them to their websites, sending emails and faxes, or holding public meetings. In addition to
closing fisheries or areas for fish conservation management reasons, regulatory agencies use
closed areas to protect marine mammals and sea turtles (e.g., from entanglement in discarded
fishing ge