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Notice of Petition
The Natural Resources Defense Council (“NRDC”) hereby petitions the Secretary of
Commerce, through the National Marine Fisheries Service (“NMFS”), to list the Gulf of
Mexico population of Bryde’s whales (Balaenoptera edeni) as an endangered species and
designate critical habitat to ensure its recovery pursuant to Section 4(b) of the
Endangered Species Act (“ESA”), 16 U.S.C. § 1533(b), section 553(3) of the
Administrative Procedure Act, 5 U.S.C. § 533(e), and 50 C.F.R. § 424.14(a).
NRDC is a national not-for-profit conservation organization with approximately 1.4
million members and activists. One of NRDC’s organizational goals is to further the
ESA’s purpose by preserving our national biodiversity. NRDC’s members have a direct
interest in ensuring the survival and recovery of Gulf of Mexico Bryde’s whales and in
conserving the natural communities on which they rely and which they benefit.
NMFS has jurisdiction over this Petition. This Petition sets in motion a specific process,
requiring NMFS to make an initial finding as to whether the Petition “presents substantial
scientific or commercial information indicating that the petitioned action may be
warranted.” 16 U.S.C. § 1533 (b)(3)(A). NMFS must make this initial finding “(t)o the
maximum extent practicable, within 90 days after receiving the petition.” Id. A
petitioner need not demonstrate that listing is warranted, but rather present information
demonstrating that such a listing may be warranted. While NRDC believes that the best
available science demonstrates that listing the Gulf of Mexico Bryde’s whales as
endangered is in fact warranted, the available information clearly indicates that listing the
species may be warranted. As such, NMFS must promptly make a positive finding on the
Petition and commence a status review as required by 16 U.S.C. § 1533 (b)(3)(B).
Respectfully submitted this 18th day of September, 2014.
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Executive Summary
The Bryde’s whale (Balaenoptera edeni), a marine mammal found in warm waters of the
Atlantic, Pacific, and Indian Oceans, exists in the Gulf of Mexico as a small, resident
population. It is the only baleen whale known to be resident to the Gulf. Recent
abundance estimates put the population’s size at fewer than 50 animals, and they are
severely restricted in range, being found only in the northeastern Gulf, more specifically
in the waters of the DeSoto Canyon.
A recent study from NMFS’ Southeast Fisheries Science Center (Rosel and Wilcox,
2014) evaluated genetic diversity and phylogenetic distinctiveness of this population to
determine how unique it is in comparison to other Bryde’s whales worldwide. The study
found that the Gulf of Mexico Bryde’s whale population has little genetic diversity,
suggesting a small population size and a history of isolation; and that the population is
evolutionarily distinct from all other Bryde’s whales examined to date. The scientists
conclude that the level of divergence suggests a unique evolutionary lineage for this
population that is equivalent to currently recognized subspecies and species within the
Bryde’s complex, and among species and subspecies of certain other baleen whales. The
small population in the Gulf of Mexico, which is also morphologically and behaviorally
distinct from others in the complex, constitutes the only known members of this unique
lineage.
Unfortunately, the population faces a suite of potential threats in the Gulf’s industrialized
waters. These include mortality and serious injury from vessel collision, acoustic impacts
from intensive oil and gas exploration and commercial shipping, bioaccumulation of
persistent organic pollutants, and the long-term effects of the Deepwater Horizon spill.
These threats—which are already profound—may intensify further with increased
shipping traffic and new oil and gas leasing in the northern Gulf. The population’s
extremely small abundance, its low genetic diversity, its apparently limited range, and its
exposure to numerous anthropogenic threats leave it highly vulnerable to extinction.
The Gulf of Mexico Bryde’s whale qualifies as a distinct population segment and, given
its vulnerability, must be listed as an endangered species under the Endangered Species
Act.
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I. Systematics and natural history of the Gulf of Mexico Bryde’s whale
(Balaenoptera edeni)
A. Species description
Bryde’s whales (Balaenoptera edeni) are a baleen whale, more specifically a rorqual,
belonging to the same group as blue whales and humpback whales. They are distributed
around the tropical waters of the world between 40°N and 40°S, or in waters warmer than
16.3°C (Kato, 2002). Bryde’s whales are represented by two subspecies, B. e. edeni and
B. e. brydei. The generally larger form, B. e. brydei or “ordinary Bryde’s whale,” is
found in temperate and tropical waters within the Atlantic, Pacific, and Indian Oceans,
with a somewhat smaller inshore group found in coastal South Africa; the smaller form,
B. e. edeni, has been found only in the Western Pacific, in waters off Asia and possibly
Australia. Two other species, the sei whale (Balaenoptera borealis) and the Omura’s
whale (B. omurai) are closely related to Bryde’s whales and often considered part of the
Bryde’s whale “complex” (Wada et al., 2003; Sasaki et al., 2006). Here we use the term
Bryde’s whales to refer to B. edeni and its subspecies.
Bryde’s whales are generally found in a range of habitats and water depths; in the Gulf of
Mexico, however, their distribution appears highly limited to a relatively small area off
the Florida Panhandle. More specifically, they are found right along the shelf edge in
DeSoto Canyon at depths between 100 and 1,000m (e.g., Mullin and Fulling, 2004;
Širović et al., 2014).
B. Identifying characteristics
Like other rorquals, Bryde’s whales have twin blowholes behind a protruding ridge and
have two rows of baleen plates instead of teeth. Possibly the best descriptions of Bryde’s
whales can be found in Olsen (1913) and Best (1977). Although both descriptions are
specifically for the animals around South Africa, Best (1977) noted that similar
observations had been made for Bryde’s whales elsewhere. These reports noted that
Bryde’s whales are dark smoky gray dorsally and usually white ventrally. They are also
quite elongated, with a small, curved dorsal fin and slender and pointed flippers. These
flippers are bluish-black dorsally, grey ventrally and can reach approximately 10% of the
total length of the animal. The throat area is dark bluish-grey, with 42-54 ventral grooves
or furrows that extend back at least as far as the umbilicus. They have around 280
relatively stiff baleen plates (ranging from 255 to 365) of up to 0.5 m in length on each
side of the mouth. Each plate has very coarse bristles forming a “bush” at the top. A
median groove extending from the umbilicus to the genital aperture is also typically
present.
In general, the smaller form of Bryde’s whale (B. e. edeni) rarely exceeds 11.5 m in body
length, while the larger form (B. e. brydei) can reach 14-15 m in length (Rice, 1998).
According to Best (1977), the “inshore” ecotype found off South Africa, at 13 and 14 m
in length for males and females, respectively, are slightly smaller than others in the larger
brydei form, including those found further offshore South Africa.
1

One additional difference, noted by Rice (1998), is the coloration of the baleen plates:
grey in the larger form, and two-tone in the smaller. Finally, the Northeastern Pacific
“pygmy Bryde’s whale” (determined to be B. omurai by Wada et al., 2003) is reported to
be distinguishable from B.e. edeni / B.e. brydei, as it has fewer (around 200) baleen
plates, a process of maxilla that broadens towards its posterior end, and a larger number
of grooves (estimated at 80-90) that extend behind the umbilicus (Wada et al., 2003).
Bryde’s whales produce low-frequency tonal and swept calls that are similar to the calls
of other balaenopterid species. Oleson et al. (2003) noted that the calls of Bryde’s
whales, like those of other mysticetes, may be useful in studying population structure as
variations often appear geographically. The majority of calls from Bryde’s whales have a
fundamental frequency below 60 Hz, and all persist for 0.25 to several seconds and are
produced in extended sequences (Oleson et al., 2003; Heimlich et al., 2005; McDonald,
2006). None of the calls reported from the Eastern Tropical Pacific or the southern
Caribbean were produced by cow-calf pairs, or by lone juveniles. In contrast, Edds et al.
(1993) reported a ‘growl-like’ pulsed moan produced by a 1-2 year-old juvenile taken
into rehabilitation at SeaWorld following stranding in Florida, with energy in the 200-900
Hz range. However, it is unknown if these sounds are limited to younger animals, the
result of influences of captivity (such as mimicry), or some other factor. Additionally,
recent acoustic studies suggest that the Gulf of Mexico population may produce some
more distinct sounds (Širović et al., 2014; Rice et al., 2014; see more details below).
C. Taxonomic classification
The Bryde’s whales are in the Order Cetacea, Suborder Mysticeti, and Family
Balaenopteridae. The Society for Marine Mammalogy’s Committee on Taxonomy,
recognizes two species within the Bryde’s whale ‘complex,’ B. edeni and B. omurai, with
two subspecies in B. edeni: the smaller form, B. e. edeni, and the larger form, B. e. brydei
(Committee on Taxonomy, 2011; followed by Kershaw et al., 2013, and Rosel and
Wilcox, 2014). Although not recognized by the Committee, the Sei whale groups closely
with B. edeni and B. omurai and could also be considered part of this complex (Sasaki et
al., 2006; Agnarson and May-Collado, 2008; McGowen and Gatesy, 2009).
Since the advent of stock assessment reports in 1995, NMFS has treated the Gulf of
Mexico (GOMx) Bryde’s population as a separate stock for management purposes
(NMFS, 2012) based on various expert opinions (e.g., Mead, 1977; Schmidly, 1981;
Leatherwood and Reeves 1983). New genetic information, discussed below, has allowed
NMFS biologists to differentiate this population from other Atlantic Bryde’s whales and
indeed from all other known species and populations in the complex (Rosel and Wilcox,
2014). This differentiation suggests that GOMx Bryde’s whales are as distinct as the
currently recognized subspecies of Bryde’s whales.
D. Life history
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Relatively little is known of the life history of Bryde's whales. In both the inshore and
offshore South African ecotypes, as reported by Best (1977), both males and females
become sexually mature at around 12 m in length, which is between to 8 to 13 years of
age for females. Bryde’s whales may mate year round, although the offshore South
African form displays a slight autumnal peak. Pregnancy is assumed to last 12 months,
in line with other balaenopterid species, and lactation is thought to be similar to that of
the sei whale at six months to a year. Mothers typically give birth to a single calf of
around 3.5 m in length and weighing around 1,000 kilograms. Successful breeding may
only occur in alternate years, although a new conception may occur relatively quickly
following the loss of a calf. The South African inshore Bryde's whale has a slower
overall rate of growth and reaches a smaller maximum size than offshore whales, which
may mean a lower rate of population growth (Best, 1977).
Bryde’s whales in the Gulf of California have typically been observed alone when
travelling, but often gathered in small groups of fewer than ten animals when feeding
(Tershy, 1992). Social behavior is not clear as observations during surface feeding in the
Central Gulf of California suggest that individuals react independently to prey species
(Tershy et al., 1993), while one double tag deployment off Madeira Island revealed
synchronous diving (Alves et al., 2010).
E. Habitat
Animals from the Bryde’s whale complex are found around the world’s warmer waters
between about 40°N and 40°S, or in waters warmer than 16.3°C (Kato, 2002), with
winter migration towards the equator, as reported in the southeast Atlantic (Best, 1996)
and the northwest Pacific (Kishiro, 1996) populations. Although they can be found in
pelagic habitats (e.g., Wade and Gerrodette, 1993; and as indicated from whaling data:
IWC, 2006), several sheltered and enclosed waters harbor regular if not resident
populations, such as in the northern Gulf of California (Urbán-Ramirez and Flores, 1996)
but not in the Mediterranean (Reeves and Notabartolo di Sciara, 2006). They are also
commonly found, at least at certain times of the year, in some coastal areas, such as the
coasts of Peru and Ecuador (Valdivia et al., 1981), Chile (in an area of upwelling:
Gallardo et al., 1983) and the western coast of southern Africa (Best, 2001).
In the North Atlantic, Bryde’s whales are known to occur in the Gulf of Mexico (Mullin
and Fulling, 2004) and throughout the wider Caribbean (Ward et al., 2001). On the U.S.
Atlantic coast, they have been seen northwards to Cape Hatteras (see Rice, 1998), with
one stranding reported as far north as the Chesapeake (Mead, 1977). They are also seen
in the eastern North Atlantic, such as around Madeira Island (Alves et al., 2010).
With regard to the northern Gulf of Mexico, several records of strandings exist (e.g.,
Mead, 1977; Jefferson and Schiro, 1997), complementing the various sightings data
provided by NMFS surveys (Mullin and Fulling, 2004; NMFS, 2012). These data sets
are complimentary, highlighting a relatively small habitat range offshore in the area off
the Florida Panhandle, with sightings only along the shelf edge near DeSoto Canyon at
depths between 100 and 1,000m. The Canyon is an erosional valley that cuts through the
broad continental shelf and creates an upwelling of deep nutrient-rich water that leads to
3

more consistently high primary productivity. Recent acoustic data support the consistent
presence of Bryde’s whales in this area and their residency in the Gulf (Širović et al.,
2014).
F. Prey
Bryde’s whales around the world have been observed feeding at the surface, typically
taking schooling fish such as sardines (clupeid: e.g., in Brazil, Siciliano et al., 2004).
Alves et al. (2010) tagged two Bryde’s whales off Madeira Island and found that they
were lunge-feeding at depth while diving synchronously to depths up to nearly 300 m,
with increasingly shallow dives around dusk and increasingly deep dives from around
midnight to dawn (and with a period of shallow dives in between). A similar dawn and
dusk feeding pattern was observed visually in the Gulf of California (Tershy, 1992).
Alves et al. (2010) suggested that this was not unlike other Balaenoptera species, and that
the whales were likely to be consuming zooplankton and following the deep scattering
layer’s diel migration.
While Bryde’s whales in the Gulf of California primarily consume fish (mainly sardines)
at the surface, they were observed also consuming krill and some crustaceans (Tershy,
1992; Tershy et al., 1993). Similarly, DNA from fecal samples of Bryde’s whales in the
Hauraki Gulf, New Zealand (Jarman et al., 2006), also indicate consumption of
zooplankton, in this case, specifically krill and amphipods). In the Hauraki Gulf,
however, ray-finned fish, not sardines, were also observed (Jarman et al., 2006). Best
(1977) reported both sardines and ray-finned fish (in this case, anchovies) taken by
Bryde’s whales off South Africa. Finally, some individuals may exhibit preferences for
one type of prey (e.g., fish over zooplankton), while others may be more flexible in
response to changing food availability (see Niño-Torres et al., 2013).

II. The Gulf of Mexico Bryde’s whale qualifies as a listable entity under
the ESA
The ESA provides for the listing of all species that warrant the protections afforded by
the Act. The term “species” is defined broadly under the act to include “any subspecies
of fish or wildlife or plants and any distinct population segment of any species of
vertebrate fish or wildlife which interbreeds when mature.” 16 U.S.C. § 1532(16).
NMFS and the U.S. Fish and Wildlife Service (“FWS”) have published a policy to define
a “distinct population segment” for the purposes of listing, delisting, and reclassifying
species under the ESA. 61 FR 4722 (February 7, 1996). Under this policy, a population
segment must be found to be both “discrete” and “significant” before it can be considered
for listing under the Act. Id. The Gulf of Mexico Bryde’s whale meets both of these
criteria and thus is a distinct population segment under the ESA.
A. Discreteness
Under the joint NMFS/FWS policy, a population segment of a vertebrate species is
considered discrete if it satisfies either of the following conditions:
4

1. It is markedly separated from other populations of the same taxon as a
consequence of physical, physiological, ecological, or behavioral factors.
2. It is delimited by international governmental boundaries within which
difference in control of exploitation, management of habitat, conservation
status, or regulatory mechanisms exist that are significant in light of
section 4(a)(1)(D) of the Act.
The Gulf of Mexico Bryde’s whale satisfies the first criteria: it is markedly separated
from other Bryde’s whales by a number of distinct factors.
1. The Gulf of Mexico Bryde’s whale is genetically distinct from other Bryde’s
whales
Recent genetic data indicates that Gulf of Mexico (GOMx) Bryde’s whales are
genetically distinct and demographically independent from other Bryde’s whales (Rosel
and Wilcox, 2014). Scientists from the National Marine Fisheries Service recently
examined 21 DNA samples from Bryde’s whales collected in the Gulf of Mexico and 2
from the western North Atlantic. Their findings, which looked at 3 mitochondrial DNA
genes, 9 nuclear genes, and 42 microsatellite loci, revealed low genetic diversity at all of
the molecular markers. This low level of genetic diversity suggests that the population of
whales has been genetically and demographically isolated for a long period of time.
Furthermore, when Rosel and Wilcox (2014) compared the mitochondrial sequences to
all other available published Bryde’s whale sequences they found that Bryde’s whales in
the Gulf of Mexico are evolutionarily distinct from all other members of the Bryde’s
whale complex examined to date. Specifically, the authors report 9.6 and 13% corrected
sequence divergence between GOMx Bryde’s whales and B. e. edeni and B. e. brydei
samples, respectively. These values are on the order of the estimated difference of 9.9%
between the two recognized subspecies (Rosel and Wilcox, 2014). In fact, Penry (2010)
report 1.9-2.3% (uncorrected) sequence divergence between B. e. brydei from South
Africa and B. e. edeni from Japan and Singapore, underscoring just how divergent the
GOMx Bryde’s whales are compared to some measurements between the other two
recognized subspecies. Additionally, GOMx Bryde’s whales are more differentiated
from B. e. edeni and B. e. brydei than the Sei whale is at 9.3% and 7.8%, respectively
(Rosel and Wilcox, 2014, Table 2). Furthermore, Rosel and Wilcox (2014) report that
the level of divergence seen between GOMx Bryde’s whales and other Bryde’s whales
far exceeds the level of divergence described between subspecies and species of right and
fin whales (Rosel and Wilcox, 2014 and references therein).
GOMx Bryde’s whales are clearly genetically distinct from other Bryde’s whales. In
fact, GOMx Bryde’s whales are as evolutionarily distinct as currently recognized
subspecies and species within the Bryde’s whale complex. As a result, Rosel and Wilcox
(2014) conclude that GOMx Bryde’s whales “may warrant species or subspecies status”
(p. 32).
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2. The Gulf of Mexico Bryde’s whale is morphologically, behaviorally and
otherwise unique from other Bryde’s whales
Rosel and Wilcox (2014) also report that GOMx Bryde’s whales appear to demonstrate a
unique size to other Bryde’s whales. B. e. edeni is the smaller form that rarely exceeds
11.5 m in body length, while B. e. brydei reaches sexual maturity at body lengths of 11.211.7 m, with some individuals attaining 14-15 m in length. Of the GOMx Bryde’s
whales that have been measured, Rosel and Wilcox report several within the range of
11.2-11.6 m with the largest whale measuring 12.65 m, suggesting that GOMx Bryde’s
whales may be intermediate in size to the other subspecies (Rosel and Wilcox, 2014).
Additionally, recent evidence indicates acoustic behavior that appears unique to the Gulf
of Mexico population. In general, Bryde’s whales produce a range of low-frequency
calls, including a call type labeled by Oleson et al. (2003) as Be6. This call is slightly
higher in frequency than most others, being a roughly 0.5 second downsweep from 208
Hz to 76 Hz; it is typically produced in a series of 3 or 4 sweeps, which is then repeated
after an interval of 18 seconds. Two recent studies, however, have reported a variant of
this Be6 downsweep, termed Be9 by Širović et al. (2014), that appears unique to Bryde’s
whales from the Gulf of Mexico. These Be9 calls begin at frequencies of 110-143 Hz
and drop down to 51-85 over 0.3 to 0.7 seconds (Širović et al., 2014; Rice et al., 2014).
The calls are typically repeated 8-9 times, but can be produced in chains of “pulses” of
any number from 2 to 27, and occasionally only a single pulse was recorded (Širović et
al., 2014; Rice et al., 2014).
Furthermore, Rice et al. (2014) also reported tonal signals in the Gulf of Mexico that had
not been previously described for Bryde’s whales. This ‘long moan’ is also a variant of a
downsweep, but over a much longer (approximately 22-second) period. After a sharp
frequency rise, it falls from a maximum frequency of about 150 Hz to a frequency of
about 103 Hz, and can then be followed by a series of shorter (around 5-second) tonals at
the 103 Hz level.
Confirmation through associated visual observations make it extremely likely that the
Be9 call type is indeed produced by Bryde’s whales (Širović et al., 2014). The ‘long
moan’ documented by Rice et al. (2014) is attributed to Bryde’s whales based on
proximity to the Gulf of Mexico population, the prevalence of the call type in the record,
and the fact that the Bryde’s whale is the only resident mysticete in the Gulf of Mexico.
These calls are indicative of an acoustic culture unique to the Gulf of Mexico Bryde’s
whale.
3. The Gulf of Mexico Bryde’s whale is resident to the Gulf of Mexico and
appears geographically isolated from other Bryde’s whales
Based on information from stranded animals, Mead (1977) suggested that “B. edeni may
be resident in [the Gulf of Mexico and the Caribbean] and the strandings of this species
along the Atlantic coast may represent strays.” Other scientists have also come to the
conclusion that the northern Gulf of Mexico population represents a distinct resident
population (e.g., Schmidly 1981; Leatherwood and Reeves, 1983), leading NMFS to
6

provisionally treat them as such for management purposes (NMFS, 2012) pending
additional information such as that presented here.
Virtually all reported sightings of Bryde’s whales, made during several series of
springtime abundance surveys in the northern Gulf, have occurred within the northern
part of the DeSoto Canyon, suggesting a highly limited range (Mullin and Fulling, 2004;
Maze-Foley and Mullin, 2006; NMFS, 2012). Similarly, passive acoustic surveys using
towed hydrophone arrays and fixed High-frequency Acoustic Recording Packages
detected beaked whales only within the DeSoto Canyon, despite commensurate effort in
other locations in the Central and Eastern Gulf (Širović et al., 2014). With the closest
other Bryde’s whale population observed outside the Gulf, in the Caribbean (e.g., Mead,
1977; Notarbartolo di Sciara, 1983), this population appears to be geographically
isolated.
Recent genetic data confirms the isolation of the GOMx Bryde’s whales. Rosel and
Wilcox (2014) report that, “based on whales sampled in the South Atlantic off Africa
(Pendry 2010) and whales examined from Brazil (de Moura & Siciliano 2012), Curacao
(Soot-Ryen 1961) and Aruba (Lukesenburg 2012) we can say that [the geographic
distribution of the GOMx Bryde’s whale population] likely does not reach that far” (p.
32). The two individuals that stranded on the Atlantic coast were genetically related to
the GOMx Bryde’s whales, which could indicate a distribution beyond the GOMx;
however, the low levels of genetic diversity for this population suggest a small, isolated
population rather than a broad, wide-ranging one. Therefore, it is likely that these two
samples represent individuals that strayed from the GOMx, as hypothesized by Mead
(1977).
Additionally, although sampling may be incomplete, all other Bryde’s whales in the
Atlantic that have been genetically typed belong to the B. e. brydei subspecies (Rosel and
Wilcox, 2014). Yet GOMx Bryde’s whales appear more closely related to B. e. edeni,
suggesting that the geographically nearest Bryde’s whales are not even the closest
relatives of the GOMx Bryde’s whales (see Fig. 4, pg.30).
4. The Gulf of Mexico Bryde’s whale constitutes a stock under the Marine
Mammal Protection Act
The Gulf of Mexico Bryde’s whales are provisionally classified as a “stock” in the latest
Stock Assessment Reports that NMFS has prepared pursuant to the Marine Mammal
Protection Act, 16 U.S.C. § 1386. In classifying stocks, NMFS generally follows the
phylogeographic approach of Dizon et al. (1992), which involves a four-part analysis of
(1) distributional data, (2) population response data, (3) phenotypic data, and (4)
genotypic data. While stock determinations under the Marine Mammal Protection Act
differ from distinct population segment (“DPS”) analysis under the NMFS/USFWS
policy, the classification of Gulf of Mexico Bryde’s whales as a stock supports the
finding that the population is a distinct population segment under the ESA.
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B. Significance
According to the listing policy, once a population is established as discrete, its biological
and ecological significance are considered. This consideration may include, but is not
limited to, the following:
1. Persistence of the discrete population segment in an ecological setting
unusual or unique to this taxon;
2. Evidence that loss of the discrete population would result in a significant
gap in the range of a taxon;
3. Evidence that the discrete population segment represents the only
surviving natural occurrence of a taxon that may be more abundant
elsewhere as an introduced population outside its historical range; and
4. Evidence that the discrete population segment differs markedly from other
populations of the species in its genetic characteristics.
The Gulf of Mexico Bryde’s whale meets at least one of the expressed significance
criteria, as well as other criteria that highlight the significance of the population.
1. The Gulf of Mexico Bryde’s whale differs markedly from other populations of
the species in its genetic characteristics
As discussed above, a recent genetic study found that the Gulf of Mexico Bryde’s whale
is uniquely identifiable by its mitochondrial haplotypes from other Bryde’s whales
sampled throughout the rest of the world (Rosel and Wilcox, 2014). Rosel and Wilcox
(2014) compared portions of the mitochondrial DNA of Bryde’s whales in the GOMx to
every other published sequence of Bryde’s whales (B. e. edeni and B. e. brydei) as well as
Sei whales (B. borealis), Omura’s whale (B. omurai) and other baleen species of whale.
Phylogenetic analysis revealed that GOMx Bryde’s whales form a distinct evolutionary
clade. They were most closely related to B. e. edeni whales, but differed from them by
9.6% sequence divergence. The level of differentiation between GOMx Bryde’s whales
and other whales was equal to or greater than other recognized subspecies of whales.
The GOMx Bryde’s whales are on such a distinct evolutionary trajectory that Rosel and
Wilcox (2014) argue they “may also warrant species or subspecies status” (pg. 32). In
addition to being significantly differentiated from the two other subspecies of Bryde’s
whales, Rosel and Wilcox (2014) point out that GOMx Bryde’s whales are more
differentiated than are other recognized subspecies of fin whales and recognized species
of right whales. If they were to be recognized as their own species or subspecies GOMx
Bryde’s whales would become “one of the most endangered of the baleen whales” (Rosel
and Wilcox, 2014, pg. 32).
The level of differentiation shown by GOMx Bryde’s whales makes clear that not only do
they differ markedly from other populations of Bryde’s whales, but they do so in a way
that is evolutionarily significant.
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2. The Gulf of Mexico Bryde’s whale is behaviorally and morphologically
different from other Bryde’s whale populations
As discussed above, recordings of calls unique to the Bryde’s whales in the Gulf of
Mexico have recently been reported (Širović et al., 2014; Rice et al., 2014). These
include a low-frequency downsweep, labeled Be9, that differs markedly in frequency and
repetitive structure from variants heard in other Bryde’s whale populations (Širović et al.,
2014; Rice et al., 2014), and also, potentially, a “long moan” that involves a sharp rise
and gradual downsweep, sometimes followed by a series of tonal calls (Rice et al., 2014).
These divergences from the vocal behavior of other whales in the Bryde’s complex
suggest the presence, in the Gulf population, of a unique acoustic culture. Additionally,
measured body lengths of GOMx Bryde’s whales appear to fall between those of the
smaller edeni and larger brydei forms, suggesting that the Gulf population may be
intermediate in size to the two subspecies (Rosel and Wilcox, 2014).
3. The Gulf of Mexico Bryde’s whale is the region’s only resident baleen whale
population
Rorqual whales (Balaenoptera spp.) are generally uncommon in the Gulf, as are
mysticetes in general (see Schmidly, 1981; Jefferson and Schiro, 1997; Maze-Foley and
Mullin, 2006). Despite their very small population size, the Bryde’s whales are the most
commonly detected mysticete in the Gulf of Mexico, and they are thought to be the only
resident baleen whale species (see Schmidly, 1981; Jefferson and Schiro, 1997; MazeFoley and Mullin, 2006), as discussed above. Accordingly, this species fills a unique
ecological niche in the region. This point was further emphasized recently by Rosel and
Wilcox 2014, who concluded that “Bryde’s whales are the only known resident baleen
whale species in the northern GOMx, and hence they are a unique component of the
biodiversity in this ecosystem” (pg. 31).

III. Abundance and population trends in the Gulf of Mexico Bryde’s
whale
NMFS (2012) estimates the abundance of the Gulf of Mexico Bryde’s whales to be 33
(CV = 1.07) based on a 2009 survey (with a maximum best estimate from 1996-2001 of
40 animals; CV = 0.61). The small population size and general lack of data (with
associated large confidence intervals) precludes the establishment of a trend in abundance
for the Gulf of Mexico Bryde’s whale (see NMFS, 2012). However, and as discussed
further below, restricted ranges and small population sizes together with a high degree of
habitat specialization have been linked to increased vulnerability to extinction from
stochastic, demographic and environmental processes (see Lande et al., 2003). The
IUCN acknowledges this, stating that a “population size estimated to number fewer than
50 mature individuals” is alone enough to justify designation in the IUCN Red List as
critically endangered (IUCN, 2012).
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Although historical abundance measures are not available for GOMx Bryde’s whales,
there is some indication that they previously had a wider geographic range than they
currently do, suggesting that they have undergone a range contraction. Specifically,
Reeves et al. (2011) reviewed historical whaling logbooks from the Gulf of Mexico and
found multiple records of “finbacks,” or Balaenoptera. Reeves et al. (2011) report, “The
consensus among scientists working in the Gulf of Mexico (as well as the Caribbean Sea)
is that Bryde’s whales are the most common Balaenoptera whales in the region….
Reports of finbacks in the logbooks examined for this study suggest a much broader
distribution, at least historically, encompassing much of the north-central and southern
Gulf” (pg. 51). Rosel and Wilcox (2014) examined these findings and further reported,
“the most notable difference in distribution lies in shelf waters south and west of the
Mississippi River Delta, of which logbooks contain numerous records” (pg. 31). While
precise species identification of the “finbacks” identified in these logbooks is not
possible, multiple experts have concluded that historical data suggest the GOMx Bryde’s
whales once had a much larger distribution in the region.

IV. The Gulf of Mexico Bryde’s whale qualifies as endangered under
ESA
The Endangered Species Act, 16 U.S.C. § 1531-1534, allows for the protection of any
species of fish, wildlife, or plant. In the case of vertebrates, the Act also allows for the
protection of distinct population segments. The Gulf of Mexico Bryde’s whale meets the
criteria of a distinct population segment and therefore qualifies as a “species” under the
ESA. See 16 U.S.C. § 1531. Petitioners seek protection for the species throughout its
range.
Under the ESA, a species must be listed if it is in danger of extinction or threatened by
possible extinction in all or a significant portion of its range. 16 U.S.C. § 1533(a)(1). In
making this determination, the agency must rely “solely on the best scientific and
commercial data available” and analyze the species’ status in light of five statutory listing
factors:
1. the present or threatened destruction, modification, or curtailment of its
habitat or range;
2. overutilization for commercial, recreational, scientific or educational
purposes;
3. disease and predation;
4. the inadequacy of existing regulatory mechanisms; and
5. other natural or manmade factors affecting its continued existence.
16 U.S.C. §§ 1533(a)(1)(A)-(E); 50C.F.R. §§ 424.11(c)(1)-(5).
The Gulf of Mexico Bryde’s whale is endangered by at least three of the five listing
factors: present modification of its habitat, the inadequacy of existing regulatory
mechanisms, and other natural or manmade factors.
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A. Modification of habitat
1. Mortality and serious injury via ship strike
Ship strike remains one of the most troubling threats facing most marine mammals,
including baleen whales. In response to ship strikes of the North Atlantic right whale,
which are considered responsible for a roughly 2 percent annual loss in right whale
recovery, NMFS issued in 2008, and recently renewed, a set of speed restriction
regulations for the North Atlantic. 73 Fed. Reg. 60173; 78 Fed. Reg. 73726. With
certain exceptions, vessels greater than 65ft in length were restricted to speeds of ten
knots or less in strategic areas, i.e., areas where right whales and ships were likely to
interact. These areas fall entirely outside the Gulf of Mexico and do not include any
known habitat of the Bryde’s whale population under consideration here.
In 2009, a Bryde’s whale was struck by a ship near Tampa, Florida (Waring et al., 2013).
(Eight additional Bryde’s whales are known to have stranded along the U.S. coast of the
Gulf of Mexico between 1975 and 1996, from unknown causes (Laist, 2001).) Given the
likely abundance (Waring et al., 2013), the serious injury or mortality of a single animal
would unquestionably be detrimental to the population’s survival and recovery. For point
of comparison, NMFS has stated that the loss of an individual North Atlantic right
whale—with a population numbering in the low hundreds of animals—could contribute
to species extinction, and proceeded to promulgate a vessel-speed regulation for the right
whale on that basis. 69 Fed. Reg. 30,857, 30,858 (June 1, 2004); see also 73 Fed. Reg.
60,173, 60,173 (Oct. 10, 2008); 72 Fed. Reg. 34,632, 34,632 (June 25, 2007); 66 Fed.
Reg. 50,390, 50,392 (Oct. 3, 2001).
Ship-strike risk may increase in the near future as, in 2015, construction on a third lane of
the Panama Canal is projected to be completed. It is estimated that containerized tonnage
moving through the Canal will increase at an average annual rate of approximately 5.6%,
from 98 million Panama Canal net tons (PCUMS) in 2005 to nearly 296 million in 2025
(Panama Canal Authority, 2006), with an associated increase in the possibility of ship
strike for all species of cetaceans. Rising traffic will also increase levels of operational
substance (oil and other chemicals) leakage from vessels (see discussions of oil and
contaminants below).
2. Presence of oil and dispersant from the Deepwater Horizon spill
The Deepwater Horizon drilling platform exploded and sank in April 2010, and
precipitating the largest oil spill in U.S. history. An estimated 4.9 million barrels of oil
gushed out of the wellhead and into the Gulf of Mexico (U.S. Coast Guard, 2011). The
response to the spill included extensive use of surface and benthic dispersants, in-situ
burning of oil, skimming, and containment booms. Oil itself can interfere with the
filtering abilities of baleen whales (Engelhardt, 1983), and while there is limited literature
on the effects of oil on marine mammals, Garaci (1990) notes that external exposure of
marine mammals to oil can cause skin irritation and chemical burns. Aerial surveys
assessing the oil spill were flown, with NOAA researchers noting four marine mammal
species swimming in the oil slick (NOAA, 2010). Peterson et al. (2003) noted long-term
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persistence of oil in the environment following the Exxon Valdez spill, which suggests
that the spill zone in the Gulf of Mexico may be contaminated for decades.
During the cleanup, approximately 2,900,000 liters of dispersants were deployed in order
to break up large oil slicks. Two dispersants were used more than others in the cleanup:
Corexit 9527, for surface slicks, and Corexit 9500A, for both the wellhead and surface
(Kujawinski, 2011). The benthic dispersant, Corexit 9500A, was found more than 300km
from the wellhead after 64 days, at a depth of approximately 1100m (Kujawinski, 2011).
Ladner and Hagstrom (1975) found that, for dispersant Corexit 7664, concentrations of
between 950 and 10,000 milligram/liter could be toxic for fish, bivalves, and crustaceans
when exposure times reach 96 hours. 75% of sampled toxicity thresholds for fish,
mollusks, and crustaceans were above 1000ppm, though Wells (1984) notes that a suite
of physiochemical factors influence toxicity in dispersants.
Additionally, Schwacke et al. (2013) sampled dolphins in Barataria Bay, an area that was
inundated with oil from the Deepwater Horizon spill, and in Sarasota Bay, an area that
was not. The dolphins sampled in Barataria Bay showed signs consistent with adrenal
toxicity, and were 5 times more likely than the control sample in Sarasota to have
moderate to severe lung disease.
DeSoto Canyon lies roughly adjacent to the Mississippi Canyon, where the blow-out
occurred, and falls well within the radius of the spill (NOAA et al., 2014). Given their
apparent fidelity to the DeSoto Canyon, including in the year following the blow-out
(Širović et al., 2014), Bryde’s whales are highly likely to have been exposed. Indeed, the
one Bryde’s whale sampled during a post-spill biopsy study showed levels of nickel and
chromium—two genotoxic metals found in Macondo oil—consistent with those seen in
Gulf sperm whales, some of which were sampled closer to the spill site; these levels were
two to five times higher than the global mean for sperm whales (Wise et al. 2014).
Bioaccumulation is an obvious concern. As noted below in the discussion of persistent
organic pollutants, baleen whale calves appear particularly vulnerable to contaminant
effects given efficient transplacental and lactational transfer from their mothers (Metcalfe
et al., 2004).
3. Risk of injury and contamination from future oil spills
The Bureau of Ocean Energy Management estimates that the Eastern Gulf of Mexico has
a possible yield of 3.88 billion barrels of oil (BBO) and 21.51 trillion cubic feet of gas
(Humphries et al. 2010). To date, 64 oil wells have been drilled in the Eastern Gulf (Fig.
1), resulting in 7 commercial discoveries, all between 2010 and 2011, and BOEM intends
to lease block 225 in 2014, and block 226 in 2016. It is expected that oil and gas
exploration and extraction in the Eastern Gulf and elsewhere in the region will increase in
coming years (BOEM 2014). The risks of exposure to spills from such activities, as (for
example) discussed above, will rise accordingly.
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Fig. 1: Seismic acquisition (grid lines) and drilling activity (points) in the Eastern Gulf of
Mexico in June 2012 (from Bowman 2012).

4. Potential for increased levels of other toxic chemicals
Persistent Organic Pollutants (“POPs”) are a family of organic molecules that have been
present in the environment, both marine and terrestrial, for decades. POPs have been
shown in several studies to have immunosuppressive effects (Houde et al., 2005; Jenssen,
2006; Schecter et al., 2012). Kucklick et al. (2011) found the presence of POPs in the
blubber of bottlenose dolphins at every sampling location in the Gulf of Mexico. One
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POP, Perfluorooctane sulfonate (“PFOS”) is a perfluorinated molecule used in a wide
variety of industrial and commercial products such as pesticides, packaging, semiconductors, metal plating, fire extinguisher foams, and various cleaning products (EPA,
2012). PFOS is extremely persistent in the environment and can be transported long
distances in air, and, as a result, has been discovered to affect marine mammals on a
global level (Kannan et al., 2001). Kannan et al. (2001) additionally found PFOS in a
majority of marine mammal samples (n=247) taken from various regions, including the
Gulf of Mexico. Contaminant levels in the Gulf can be expected to be high given the
heavy influx following Hurricane Rita and other recent major storms, as well as the
Deepwater Horizon spill discussed above.
Bryde’s whales are long-lived predators, making bioaccumulation of POPs and other
pollutants a serious concern. While baleen whales have generally exhibited lower
concentrations of persistent organic pollutants (POPs) than other cetaceans, contaminant
loads in some baleen whale populations—particularly in areas with comparatively heavy
industrial pollution, such as the Gulf of Maine—exceed levels known to cause
immunosuppression and other dysfunction in other marine mammal species (Elfes et al.,
2010; see also Aguilar et al., 2002; Metcalfe et al., 2004). Baleen whale calves are
burdened with similar contaminant levels as adult females, indicating that
bioaccumulation occurs through transplacental and lactational transfer, leaving the young
vulnerable (Metcalfe et al., 2004).
5. Acoustic impacts
Commercial and industrial ocean noise has been shown to have a range of negative
effects on marine mammals, including hearing loss, masking of biologically significant
sounds, and disruption in foraging and other vital behaviors (e.g., NRC, 2003; Weilgart,
2007; CBD, 2012). The Northern Gulf of Mexico, with its intensive shipping and oil and
gas development activity, has average annual ambient noise levels that easily approach or
exceed NMFS’ present “take” thresholds for continuous noise under the Marine Mammal
Protection Act (see NOAA, 2014a).
Commercial shipping is a major contributor to noise in the world’s oceans and in the Gulf
of Mexico, with the Ports of South Louisiana (New Orleans) and the Port of Houston
among the ten busiest ports in the world, as measured by cargo volume (American
Association of Port Authorities, 2012), and several other ports among the nation’s
busiest. Azzara et al. (2013) found that Gulf shipping traffic may be disrupting sperm
whale behavior and possibly communication and foraging patterns. The calls of Bryde’s
whale fall well within the range of commercial shipping noise (5 to 500 Hz; see
Hildebrand, 2009). The high average levels of ambient noise in Gulf is likely to severely
constrain their communication range (e.g., Hatch et al., 2012) and may potentially induce
a chronic stress response (e.g., Rolland et al., 2012), as has been suggested for other
mysticetes.
Seismic exploration is another major contributor to ocean noise and the northern Gulf of
Mexico is the most heavily prospected body of water in the world. Airguns produce their
peak noise output in the 5-300 Hz range (Hildebrand, 2009), which also overlaps the
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range of Bryde’s whale’s calls. Since airgun pulses spread, with distance, across the
interpulse interval and contribute to ambient noise levels (e.g., Nieukirk et al., 2004,
2012), the Gulf’s extensive airgun exploration would, like shipping, degrade Bryde’s
whale communication. These loud impulsive sources may also disrupt the behavior of
the whales as well, as has been reported in other baleen whale species (e.g., Clark and
Gagnon, 2006; Gailey et al., 2007; Di Iorio and Clark, 2010; Castellote et al., 2012;
Blackwell et al., 2013; Cerchio et al., 2014). Other oil and gas development activities,
including transport, vessel stabilizers, offshore construction, drilling, and platform
removal, add to the industrial noise profile of the Gulf.
While the impact of these activities on GOMx Bryde’s whales has not been directly
measured, scientists have relied on indirect evidence to hypothesize their effects. For
example, in exploring the range contraction of GOMx Bryde’s whales historically, Rosel
and Wilcox (2014) write, “It may be worth noting that energy exploration and production
in the GOMx peaks in the shelf and slope waters west of the Mississippi River Delta.
This habitat disruption, along with associated noise, seismic activity, and vessel traffic,
could have resulted in the abandonment of the northwestern GOMx by Bryde’s whales”
(pg. 31).
Finally, mid-frequency active sonar has been identified as another source of impact on
marine mammals. While the U.S. Navy conducts only limited training in the Gulf of
Mexico, compared to other regions, its Panama City and Pensicola Opeations Areas and
its Naval Surface Warfare Center-Panama City Testing Range all overlap with DeSoto
Canyon (Navy, 2013). A number of studies raise concerns about the impact of midfrequency acoustic sources on mysticetes (e.g., Nowacek et al., 2004; Goldbogen et al.,
2013). The whales’ limited distribution may render them less able to avoid high-level
noise exposure. Additionally, the Navy—and the Air Force, which operates out of Eglin
Air Force Base close to Panama City—routinely conduct explosives training, gunnery
exercises, and other potentially harmful activities in offshore waters (Navy 2013; 78 Fed.
Reg. 33357; 79 Fed. Reg. 13568).
Regardless of the source, any disruption in foraging, communication, or breeding in such
a small population is a concern. Acute exposures may act cumulatively with more
chronic effects and potentially lead to a range of fitness-related problems (see Wright et
al., 2007).
6. Ocean acidification
Ocean acidification is well documented (Orr et al., 2005; Doney et al., 2009; Guinotte et
al. 2008) and is changing oceanic carbonate chemistry. Its presence in the Gulf of
Mexico may affect some of the main prey species of the Bryde’s whale, krill, copepods,
and crustaceans, by compromising the ability of these lower trophic level marine
organisms to form calcareous structures (Doney, 2009; Fabry et al., 2008; Guinotte et al,.
2008). Doney et al. (2007) found that up to 50% more CO2 driven acidification will
occur in coastal regions, due to atmospheric and oceanic processes, and that the total
impacts could be more severe, as these regions are vulnerable to other human impacts,
including nutrient runoff and overfishing. Cai et al. (2011) found runoff of particular
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concern, as it will add to acidification through eutrophication. The extent to which this
will impact the Gulf of Mexico Bryde’s whale is unknown.
7. Entanglement in fishing gear
The Gulf of Mexico pelagic tuna and swordfish longline fisheries are the most likely
fisheries to have entanglement interactions with large whales (Waring et al 2013). While
no confirmed cases of Bryde’s whale entanglement were reported from 1998 to 2010
(Garrison, 2009; Waring et al., 2013), NOAA’s observer corps in the region covers only
about 8% of fishing vessels (NOAA, 2014b). The DeSoto Canyon is presently closed to
longline fishing (50 C.F.R. § 635.21); however, as discussed below, NMFS has recently
proposed modifying the closure in ways that would substantially reduce its restrictions
(78 Fed. Reg. 75327).
8. Overfishing and prey reductions
Overfishing on a global scale has been well documented for decades (Jackson et al.,
2001; Daskalov, 2002; Smith et al., 1993). Bryde’s whales feed on a wide range of
species, from krill to anchovies and sardines. While no fisheries are extensively targeting
these species in the Gulf at present, overall commercial fisheries catch in the region has
declined in from 2.6 billion pounds in 1984 to only 1.3 billion pounds in 2010 due in part
to overfishing (Hesselgrave, 2012), likely impacting the trophic system and wider
ecosystem in a variety of ways. Thus, the heavy use of the Gulf by fisheries may suggest
other impacts on the Bryde’s whale, including reduction in prey due to bycatch, that are
not known. Additional pressures may come from recreational anglers, who are
themselves in competition with commercial fisheries for many species (NOAA Fisheries,
2013).
B. Inadequacy of existing regulatory mechanisms
1. State law
As discussed above, all the reported sightings of Bryde’s whales in the 2012 Bryde’s
Whale Northern Gulf of Mexico Stock Report were in the DeSoto Canyon of the northern
Gulf of Mexico. The DeSoto Canyon is an erosional valley that lies almost entirely in
pelagic waters off the coast of the Florida Panhandle. A small section (the southwest
portion) of the DeSoto Canyon lies in pelagic waters off the coast of Alabama. As of the
2009 NMFS vessel surveys, all sightings of Bryde’s whales have occurred off Florida.
a. Florida
The State of Florida maintains several statutes and regulations that nominally extend to
marine mammals, but their applicability is limited in this case and none has proven
effective in conserving Bryde’s whales. The Florida Endangered and Threatened Species
Act of 1977 provides for research and management to conserve and protect threatened
and endangered species as a natural resource and declares that it is unlawful for a person
to intentionally kill or wound any species of fish or wildlife listed as endangered,
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threatened, or of special concern. Fla. Stat. §§ 379.2291-379.231. In addition, Wildlife
Rule 68A-27.003 of the Florida Administrative Code states that no person shall pursue,
molest, harm, harass, capture, possess, or sell any endangered species or parts thereof or
their nests or eggs except as authorized by specific permit. Fla. Admin. Code R. 68A27.003. However, since neither state nor federal law currently lists the Northern Gulf of
Mexico Bryde’s whale as endangered, threatened, or (in the case of Florida) of special
concern, the population does not receive any of the special protections that state law
affords listed species.
Furthermore, Bryde’s whale sightings from vessel surveys, as reported in the latest stock
assessment report prepared by NMFS, have been concentrated offshore between the
100m and 1,000m isobaths. These sightings suggest that Bryde’s whale habitat is well
beyond 3nm from shore, putting the whales outside Florida’s coastal waters and beyond
the management of Florida’s Department of Environmental Protection and state law.
b. Alabama
The State of Alabama maintains several statutes and regulations that nominally extend to
marine mammals, but their applicability is limited in this case and none has proven
effective in conserving Byrde’s whales. Some species do receive protection through the
Alabama Regulations on Game Fish and Fur Bearing Animals published annually by the
Alabama Department of Conservation and Natural Resources. In particular, Nongame
Species Regulation 220-2-.92 provides a list of state protected species; however, Bryde’s
whales are not listed as protected.
The Alabama Department of Environmental Management’s coastal area management
program establishes rules and procedures to administer the permitting, regulatory, and
enforcement functions of the Alabama Coastal Area Management Program (ACAMP).
The ACAMP oversees development and activity in coastal waters, including construction
of marinas, piers, and canals. Alabama also has the Alabama Marine Mammal Protection
Act of 1976, § 9-11-390 et seq., which prohibits taking of marine mammals or marine
mammal products. Both ACAMP and the Alabama Marine Mammal Protection Act,
however, are limited to Alabama coastal waters. As noted above, Bryde’s whale habitat
occurs well beyond 3nm from shore, putting the whales outside Alabama’s coastal waters
and beyond the management of ACAMP or the Alabama Marine Mammal Protection
Act.
2. Federal law
a. MMPA
The Marine Mammal Protection Act, 16 U.S.C. §§ 1361-1423, was enacted in 1972 to
ameliorate the consequences of human impacts on marine mammals. Accordingly, the
law contains specific provisions to reduce marine mammal bycatch from commercial
fishing and requires that proponents of various other activities obtain prior authorization
from the Secretary of Commerce before incidentally taking marine mammals. 16 U.S.C.
§§ 1371(a)(5), 1374, 1387. The measures afforded by the MMPA are inadequate,
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however, to protect the Northern Gulf of Mexico Bryde’s whales from the significant
threats described above and below.
The MMPA has not adequately protected the population from the risk of ship-strike.
While NMFS has exercised its authority under the MMPA to issue, and recently renewed,
a set of speed restriction regulations for the North Atlantic along the Eastern Seaboard
(78 Fed. Reg. 73726; 73 Fed. Reg. 60173), no such restrictions have been put in place to
protect Bryde’s whales in the Gulf of Mexico. As discussed above, Bryde’s whales have
suffered from an alarming and likely unsustainable rate of ship strikes with eight whales
struck in the Gulf of Mexico from 1975 to 1996 (Laist, 2001). Without any restrictions
on vessel traffic speed in the Gulf of Mexico, the MMPA does not protect Northern Gulf
of Mexico Bryde’s whales from ship strikes.
NMFS does presently recognize the Gulf of Mexico Bryde’s whale population as a
“strategic stock;” however, the Bryde’s whale has seen little benefit from this designation
because the MMPA requires that NMFS first allocate funds for fisheries observers to
species listed as endangered or threatened under the ESA, with strategic stocks a lower
priority. 16 U.S.C. § 1387(d)(4)(B). Currently the NOAA Pelagic Observer Program
(POP) only maintains observer coverage of 8 percent.
The MMPA has also proved inadequate to protect Bryde’s whales from acoustic impacts.
To search for oil and gas, each year industry conducts dozens of seismic exploration
surveys in the northern Gulf, one of the most highly prospected bodies of water on the
planet. These surveys typically employ arrays of high-volume airguns that release
intense blasts of compressed air into the water approximately every 10 to 12 seconds, for
weeks or months at a time. Such surveys have received little oversight under the MMPA,
notwithstanding the Act’s prohibition against marine mammal take; and, although they
are ongoing, NMFS has not issued any authorizations or conducted any public review of
these activities pursuant to the MMPA’s incidental take authorization provisions. While
a Settlement Agreement concerning airgun exploration was adopted last year in the case
of NRDC v. Jewell, No. 10-cv-01882 (E.D. La. June 18, 2013), the Agreement provides
only limited benefits to Bryde’s whales. The Agreement’s benefits are temporally
limited as it compels mitigation only in the short term (for thirty months from June 24,
2013); its chief temporary benefit for Bryde’s whales, the exclusion of the DeSoto
Canyon from airgun surveys, does not extend to that portion of the canyon lying in
Bureau of Ocean Energy Management’s Central Gulf of Mexico Planning Area or to
waters falling within present lease sales; the agreement does not address masking effects,
which come from far-reaching ambient noise unaffected by the agreement (see Hatch et
al., 2012); and, the agreement does not alter the U.S. Department of the Interior’s plans to
open more of the eastern Gulf to leasing under the current 5-year leasing program.
As discussed above, commercial and recreational shipping is a major source of sound in
the Northern Gulf of Mexico. However, these acoustic impacts presently go unregulated
by the MMPA.
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Unlike commercial shipping, underwater detonations related to U.S. Navy training and
testing activities are regulated under the MMPA. However, although the Navy has
committed to avoid planning major exercises in the DeSoto Canyon “when feasible” (50
C.F.R. § 218.84(a)(3)(iv)(A)), explosives activities are not banned within the canyon, and
so the effectiveness of the MMPA’s oversight is dependent on the monitoring
effectiveness of ship-based observers. The Navy has received NMFS authorization to
detonate its explosives and engage in related training and testing activities at all hours,
day or night, and during any weather conditions; at night, human ship-based observers
are highly ineffectual, and during stormy or rough waters their efficacy is also
dramatically reduced (e.g., Barlow, 2013; Barlow and Gisiner, 2006). Observers alone
do not adequately protect Bryde’s whales from underwater explosives and associated
acoustic impacts. Due to the small number of remaining whales in this population, the
death or serious injury of even a single animal could be catastrophic for the population.
Finally, neither the MMPA’s general authorization provisions, nor its bycatch provisions,
are presently used to regulate other threats to the Bryde’s whale, including overfishing of
its principal prey species, toxic contamination, ocean acidification, and future oil spills.
For all these reasons, the MMPA has not adequately protected the Northern Gulf of
Mexico population.
b. Magnuson-Stevens Fishery Conservation and Management Act
Enacted in 1976, the Magnuson-Stevens Fishery Conservation and Management Act, 16
U.S.C. §§ 1801-1884, is the leading federal statute governing marine fisheries in U.S.
waters and the Exclusive Economic Zone. The law establishes various Regional Fishery
Management Councils throughout the country that promulgate management plans for
each federally managed fishery, with the review and approval of the Secretary of
Commerce. 16 U.S.C. §§ 1852(a)(1), 1854. While the law provides some authority to
protect marine mammal species,1 it does not mandate the use of regulatory mechanisms
adequate to conserve the Gulf of Mexico Bryde’s whale.
First, although NMFS made changes to the longline fisheries that are managed under
Magnuson-Stevens in the Gulf of Mexico by way of the 2006 Consolidated Atlantic
Highly Migratory Species Fishery Management Plan, there is a current proposal to undue
many of those changes. Currently, DeSoto Canyon is designated as a closed area to
pelagic longline fisheries (50 C.F.R. § 635.21); however, a recent proposed amendment
(78 Fed. Reg. 75327) would revise and greatly reduce the restrictions related to that
designation. The proposed measure would allow vessels with an Atlantic Tunas Longline
1

The Magnuson-Stevens Act charges Regional Fishery Management Councils with promulgating measures
that “prevent overfishing and rebuild overfished stocks, and to protect, restore, and promote the long-term
health and stability of the fishery” while achieving “optimum yield” from each fishery 16 U.S.C. §
1853(a)(1),2); The law also specifies that optimum yield is to be calculated by taking into account “social,
economic, and ecological factors” including impacts on marine mammals. 50 C.F.R. § 600.310. However,
these regulations, and the Act’s optimum yield mandates, are so general that they have proved to have little
impact on the consideration of ecological factors by Fishery management Councils when setting catch
limits.

19

permit, Swordfish Incidental or Directed Limited Access permit, and/or a Shark Limited
Access permit fishing with bottom or pelagic longline gear to transit areas that are closed
or restricted to such gear, including DeSoto Canyon, if they remove and stow parts of that
gear. The proposed measure would also allow year-round access to the DeSoto Canyon
closed area pursuant to certain limitations. The trips would be observed, but they would
be numerous. NMFS estimates that the maximum number of trips into the pelagic
longline closed areas would be 80 trips into the DeSoto Canyon per quarter. These
proposed changes are inadequate to prevent the hooking or entanglement of Gulf of
Mexico Bryde’s whales.
Second, the Magnuson-Stevens Act has not been successful in preventing the depletion of
fisheries (Baum et al., 2003, 2005, Sibert et al., 2006; Hesselgrave, 2012). As discussed
above, overall commercial fisheries catch in the Gulf of Mexico region has declined
dramatically in the last three decades, impacting the trophic system and wider ecosystem
in a variety of ways, and likely impacting the Bryde’s whale by, e.g., reducing prey due
to bycatch.
The regulatory mechanisms put in place by the Magnuson-Stevens Act are thus
inadequate to conserve Gulf of Mexico Bryde’s whales.
c. Coastal Zone Management Act
The Coastal Zone Management Act (CZMA) was enacted on October 27, 1972, to
encourage coastal states to develop comprehensive programs to manage and balance
competing uses of and impacts to coastal resources. Section 307 of the CZMA (16 USC §
1456), is a powerful tool that coastal states can use to manage coastal uses and resources
and to facilitate cooperation and coordination with federal agencies. In particular, where
states develop coastal management programs, federal license or permit activities and
federal financial assistance activities that have reasonably foreseeable coastal effects are
required to be fully consistent with the program’s policies.
The CZMA’s consistency determination provision, however, has been limited to federal
activities that affect a state’s coastal zone or coastal resources. Coastal effects are
broadly defined under the Act to include activities that occur outside the coastal zone but
for which it is reasonably foreseeable that their impacts will affect uses and resources of the
coastal zone. Coastal resources include biological resources that are found within a state’s
coastal zone on a regular or cyclical basis. Since Bryde’s whale habitat in the Gulf of Mexico

lies entirely outside state coastal waters, activities with effects on Bryde’s whales are not
covered by the CZMA.
d. Outer Continental Shelf Lands Act
The Outer Continental Shelf Lands Act (OCSLA), adopted on August 7, 1953, governs
the mineral exploration and development of all submerged lands under U.S. jurisdiction
lying seaward of state coastal waters. Under the OCSLA, the Secretary of the Interior is
responsible for regulating and granting leases for exploration and development of oil and
gas on the continental shelf. It is the stated objective of the OCSLA “to prevent or
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minimize the likelihood of blowouts, loss of well control, fires, spillages . . . or other
occurrences which may cause damage to the environment or to property, or endanger life
or health.” 43 U.S.C. § 1332(6). The OCSLA further requires the study of the
environmental impacts of oil and gas leases on the continental shelf, including an
assessment of effects on marine biota. 43 U.S.C. § 1346. However, the OCSLA has, in
practice, provided only limited protection for Bryde’s whales from oil spills.
Neither the OCSLA regulations nor environmental review provisions foresaw or
prevented the Deepwater Horizon disaster, the ramifications of which continue to present
a threat to Bryde’s whales. In the wake of the blowout, as a result of the Energy Policy
Act of 2005 (Pub. L. 109–58), new regulations have been adopted under OCSLA to
reduce drilling risk and improve containment and control of spilled oil. 76 Fed. Reg.
64431. Despite these amendments, small spills and at least one blowout have since
occurred (BSEE, 2013a, b).
Impacts from airgun-related oil and gas exploration in continental shelf waters are
partially covered by the settlement agreement recently adopted in NRDC v. Jewell, No.
10-cv-01882 (E.D. La. June 18, 2013). As discussed in the context of acoustic impacts,
the settlement agreement’s benefits are limited. The agreement only affects activities in
the short term, does not completely exclude Bryde’s whale habitat from airgun surveys,
does not address masking effects, and does not alter the U.S. Department of the Interior’s
plans to open more of the eastern Gulf to oil and gas leases under the current 5-year
leasing program. For all these reasons, Bryde’s whales are not adequately protected from
the risk of present oil and dispersant from the Deepwater Horizon spill, future oil spills,
or oil and gas acoustic impacts by the OCSLA. The OCSLA does not regulate other
threats to the Bryde’s whale, including overfishing of its principal prey species, toxic
contamination, ship strikes, entanglement, or ocean acidification.
3. Foreign and international law
The Gulf of Mexico Bryde’s whale occurs entirely within the territorial sea and Exclusive
Economic Zone of the United States. No other nation has jurisdiction over the population
or over any part of its range, nor has any other nation adopted laws to conserve or prevent
its decline.
Furthermore, no international conventions or agreements exist that substantively address
existing threats to the population. Because the Northern Gulf of Mexico stock does not
predictably and cyclically cross U.S. jurisdiction (¶ 1(a)), it does not fall within the
competence of the Convention on Migratory Species, 19 I.L.M. 15 (1980) and,
accordingly, is not listed in the convention’s appendices of covered wildlife (Convention
on Migratory Species 2009). Bryde’s whales do fall generically within the competence
of the International Convention for the Regulation of Whaling, 161 U.N.T.S. 74 (1946),
but whaling does not constitute an existing threat to the Northern Gulf of Mexico
population. Likewise, while Bryde’s whales are listed, along with the majority of other
cetaceans, under Appendix II of the Convention on International Trade in Endangered
Species of Wild Fauna and Flora, 12 I.L.M. 1088 (1973), international trade in Bryde’s
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whales and whale parts does not represent an existing threat to the Northern Gulf of
Mexico stock.
C. Other factors
1. Risks inherent to small populations
Purvis et al. (2000) describe the four most important risk factors for extinction as (1) high
trophic level, (2) low population density, (3) slow life history, and (4) small geographic
range size. The Gulf of Mexico Bryde’s whale meets each of these risk factors. This
stock feeds at a medium trophic level (consuming primarily small fishes, krill, and
crustaceans (see above) and has a low population density estimated at roughly 33 animals
throughout its limited range (Waring et al., 2013). The species is slow to mature and
reproduce, with an estimated calving interval of 2 years (see above). Its range is limited
to a very small part of the Northern Gulf of Mexico (see above; Waring et al., 2013).
Small populations are particularly vulnerable to extinction due to demographic and
environmental stochasticity, the risks of local catastrophes, slower rates of adaptation,
deleterious effects of inbreeding, and “mutational meltdown” (see Lande et al., 2003)
Demographic stochasticity is chance variation in demographic parameters such as
reproductive rate, a feature inherent to small populations, while environmental
stochasticity refers to variability in environmental or ecological conditions such as
oceanographic productivity or disease outbreaks. Small populations are also at risk of
deleterious genetic effects on population health due to the loss of genetic variability over
time (inbreeding) and the potential for “mutational meltdown” that arises from the
expression of harmful alleles, also known as genetic load. Franklin (1980) posited that
small populations have a reduced capacity for genetic adaptation due to these effects.
Of particular concern for low-density animals with low reproductive rates such as
cetaceans is the effect of small population sizes on the ability of individuals to find mates
(the Allee effect). The Allee effect, also known as depensation, can cause a decline in
per capita reproduction at low population densities. This effect is thought to be a
potential factor in limiting recovery in several depleted cetacean species including
Antarctic blue whales (Balaenoptera musculus) (Whitehead et al., 2000).
2. Synergistic and cumulative effects
The anthropogenic threats to Gulf of Mexico Bryde’s whales outlined above do not act in
isolation, and their potential cumulative and synergistic impacts on the population must
be considered. While some of these threats, such as contamination with persistent
organochlorine pollutants, may themselves have significant sublethal effects, they may
also contribute cumulatively towards reduced survival and reproductive rates in Bryde’s
whales. A decline in reproductive rate from toxic contamination, when combined with,
for example, the Allee effect, could have a significant impact on long-term population
abundance. Likewise, direct mortality from ship strike, which on its own may not be
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sustainable (see above), could combine with these other stressors to further depress the
survival rate.
Synergistic effects arise when the effects of multiple stressors are greater than the sum of
the stressors considered in isolation. Such effects have been documented in the case of
particular combinations of contaminants, but may also be observed across stressor types.
For example, a reduction in prey can cause the animals to be on a lower nutritional plane
and result in metabolism of stored fat. If contaminant levels are high, metabolizing fat
can quickly mobilize high levels of toxins into the bloodstream causing acute health
problems (e.g., Colborn and Smolen, 1996).

V. Conclusion
The Gulf of Mexico Bryde’s, the region’s only resident baleen whale, is small, discrete,
and as evolutionarily distinct as other recognized subspecies within its complex. It
qualifies as a distinct population segment under the Endangered Species Act. The
population faces numerous threats to its survival including mortality and serious injury
from vessel collision, acoustic impacts from intensive oil and gas exploration and
commercial shipping, bioaccumulation of persistent organic pollutants, and the long-term
effects of the Deepwater Horizon spill. According to NMFS’ best population estimate,
fewer than 50 individual animals remain. Given the risks inherent to small populations
and the potential cumulative effects of the above threats, the Gulf of Mexico Bryde’s
whale must be listed as an endangered species under the ESA.
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